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FOREWARD

The primary emphasis in this investigation has been to investigate

the propagation of microwave radiation in the atmosphere. The ultimate

goal of this study is to determine the feasibility of utilizing micro-

wave radiometric systems on spacecraft for use in making meaningful

meteorological observations. The author has made a thorough, theoretical

study of atmospheric absorption and scattering by liquid hydrometeors.

The report is presented in two volumes. Volume I contains the basic

theory and a brief summary of the results. Volume II contains figures

and tabular information that is supplemental to Volume I.



ABSTRACT

This volume contains figures and tabular information that is

supplemental to Volume I of "Transfer of Thermal Microwaves in the

Atmosphere." The numerical values for the absorption and scattering

cross sections of a pure, liquid, water drop are given for drop dia-

meters ranging up to 6 mm, for drop temperatures of -10, 0, 10, 20,

and 30C, and for frequencies of 1.42, 2.91, 4.805, 5.81, 8.0, 9.369,

10.69, 15.375, 19.35, 22.235, 31.4, 37.0, 45.248, 53.8, and 60 GHz.

These values were obtained through the Mie theory. For a Marshall-

Palmer distribution of drop sizes, the volume absorption and scatter-

ing coefficients of rain are given for the same temperatures and

microwave frequencies shown above and for contents of liquid water

in the rain mass ranging up to 4 g m . The corresponding values

of surface rainfall-intensity range up to 94 mm hr . Numerous graphs

depicting the above information are included in this volume. Also,

scattergrams are given of the katabatic and upwelling brightness

temperatures of up to 582 model atmospheres over a calm ocean versus

the equivalent depths of liquid water in cloud form, rain form, or

combined cloud and rain form for frequencies of 8.0, 10.69, 15.375,

19.35, 33.2 and 37 GHz.
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LIST OF SYMBOLS AND ABBREVIATIONS

SCALARS

a drop diameter

a maximum drop diameter in polydispersionmax r r j r

b slope parameter in Marshall-Palmer distribution

x drop-size parameter

K efficiency of absorption by a cloud or rain element
3.

K efficiency of scattering by a cloud or rain element
s

M content of liquid water

Q absorption cross section of a cloud or rain element
€1

Q scattering cross section of a cloud or rain element
S

Q total extinction cross section of a cloud or rain
element

R rainfall intensity

T temperature

W equivalent depth of liquid water in the rain mass in
a vertical column

W equivalent depth of liquid water in the cloud and
rain mass in a vertical column

a volume absorption coefficient

a volume absorption coefficient of a non-raining cloud

a volume absorption coefficient of the rain mass given
by the Mie theory

6 volume scattering coefficient

K volume extinction coefficient

v electromagnetic frequency
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TT 3.1415927

a) albedo for single scattering, $/(a + 6)

T katabatic brightness temperature of microwave radiation

T upwelling brightness temperature of microwave radiation

COMPOUND SYMBOLS

M-P denotes distribution of rain drops with size given by
Marshall and Palmer (1948)

UNITS

g grams

hr hour

m meter

mm millimeter, 10~ meter

C degrees Celsuis

9
GHz gigaHertz, 10 cycles per second

K degrees Kelvin



I. Introduction

The information in this volume is supplemental to that given

in Vol. I of this report. It consists of data and graphs that either

were too lengthy to be included in the treatise or were unnecessary

to support the conclusions drawn in Vol. I, The information contained

herein is included, however, for the benefit of investigators who

wish to have numerical values for the Mie parameters and the radiative

properties of a M-P rain. The exact nature of each type of supple-

mental data is explained fully in this volume and reference is given

to appropriate discussions, graphs, tables, and/or equations that

are in Vol. I.



II. Mie Parameters for a Liquid Water Sphere

In Sec. A, Chapter VI of Vol. I, the absorption cross section,

2 2
Q (m ), and the scattering cross section, Q (m ), were computed
a s

for a homogeneous, liquid water sphere for temperatures of -10, 0,

10, 20, and 30C, for drop diameters, a (m), of 0.1 (0.1) 6.0 mm,

and for the 27 microwave frequencies listed in Table 1 of Vol. I.

These values are listed in Tables SI to S75 along with the extinction

2
cross section, Q (m ), the drop-size parameter, x, where x = TT a v/c,

and the albedo for single scattering, to, where to = Q /Q . Plots of
s c

2
Q /IT a (i.e., K , the efficiency factor for absorption) versus a
a a

are shown in Figs. 16 to 27 of Vol. I and in Figs. SI to S15 of

this supplement for drop temperatures of -IOC (©), OC (A), IOC (-h),

20C (X), and 30C (̂). Plots of Q /IT a2 (i.e., K , the efficiency
s s

factor for scattering) versus a are shown in Figs. S16 to S34 of

this supplement for the same drop temperatures. These plots were

drawn by the Gerber Model 622 Automatic Graphing System.



Table SI. Mie parameters for a liquid wa'er sphere:
T = 263.3K (-10C).

v = 1.42 GHz,

a

" (m)

0.0001
0.0002
0.0003
C.0004
0.0005
P. 0006
0.0007
o.ooos
O.OOC9
C.0010
C.0011
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
C.0013
0.0319
0.0020
0.0021
C . 0 0 2 2
0.0023
0.0024
0.0025
0.0326
0.0027
0.0028
0.002V
0.0030
0.0071
0.0032
0.0033
0 .0034
C. 0035
0.0036

• 0.0037
0.0038
0.0039
C.0040
C.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
0.0049
C.CC50
C.0051
0.0052

0.0053
0.0054
0.0055
0.0056
0.0057
0.0058
0.0059
0.0060

X

0. 14880467F-02
0 .29760937E-02
0.446M383E-02
0.595J1B32E-02
0 .744023176-02
0.892«2766F-02
0. 1C416325F.-01
0. 11904374F-01
0. 13392419c-01
0.148304671-01
0. 163685166-01
0. 173565616-01
0. l r<3<.4594F-01
0. 20F, 326506-01
0.22320691F-01
0 . 2 3 8 Q 6 7 4 3 E - C 1
0. 25296739E-01
0. 26784841t-6l
0 .28272832E-C1
0. 2576,09426-01
0. 31243979F-Q1
0. 32737035E-01
0. 342250766-01
0. 35713118E-01
0. 372011 706-01
0. 336392116-01
0.4C1 77267E-01
0.41665304E-01
0. 4 '3! i J J f t O E - O l

0 .44 '>4l4(J2E-6 l
0.461294M6-C1
0 .47617499E-01
0. 4910S5S5F.-C1
0. 505<O5-;6E-01
0. 52031652E-01
U. 53569689E-01
0. 550577316-01
0. 56545753E-01
0. 58033820F-01
0.595213356-01
0. 61009903E-01
0.624979186-01
0.639859446-01 .
C. 654739746-01
0.66962063F-01
0.68450034E-01
0.69938123E-01
0.71426213E-01
0.72914183E-01
0. 74402273F-01
0.75590362F-01
0. 77?78392E-01 :

0.78866422E-01
. O.H0354512E-01

0 .81842482E-01
0.333 30 57?T-C1
0.348 U6C26-01
0.86306632E-01
0.87794721E-01

_. ... 0.89282751E-01

Q

(m2)

0.33816304E-12
0.27070134E-11
0.9145665U-11
0.217104256-10
0.42433114E-10

"0.73579504F-10"
0.11 7158786-09
0.175430306-09
0.25066571H-09
0.345Z0.364F-09
0 . 4 A 1 4 6 2 8 7 E - 0 9 *
0.601947606-09
0.769258666-09
0. 966104316-09
O.H953087E-08
0.14598145F-08
0.176271266-08
~0.21072257P.-08
0.24967419T-03
0.293480136-08
0.342513406-08
0.3971663SF-08
0.457J4851>--08
0.524995516-03 '
0.59905767E-08
0.630520176-08
0. 76987696E-08
0.86766647E-08
0 . 9 7 4 4 4 3 2 R I - 0 8
0.10907893F-07
0.12173256F-07
0.13546995r-07
0. 15035901F-07
0. 166471 78F-07
0.1P338334F-07
0.202672906-07
0 .22292356F-07
0 .24472374E-07
0.2681641 tE-07
0.29334036E-07
0.320357006-07
"0. 3403123 Yt-07
0.380332856-07
0.413515876-07
0.4490111 7E-07
0.48691344E-07
0.52739413E-07
0.5705580CH-07
0.61659250F-07
0.665623166-07
0.71780789E-07
0.77334505E-07

0.832403096-07
O.B9516618F.-07
0.961328736-07
0. 103260166-06
0.110769756-06
0.11873425E-06
0.12717709E-06
0.13612288E-06

(m2)

0.17376237E-18
0.78188660G-17
0.809243376-16
0.43616606E-15
0. 154313066-14

"" 0.45954824F.-14
0.113971106-13
0.254156136-13
0.51529331E-13
0.967723626-13
0. 171413296-12
0.28900A23E-12 "
0.46672860F-12
0.72592312t -12
0.110056155-11
0.162039836-11
0.232907796-11

'" 0.32801288E-11
0.454127976-11
0.6177032S6-U
0.82750603E-11
0.109399546-10
0. 142796136-10
0.1842J651E-10
0. 235476226-10
0.298214796-1C
0.37371856E-10
0.465091586-10
0.57429O89f-10
0.70365602E-10
0.85661C48C-10
0. 1 0 3 / O U 7 4 6 - 0 9
0.12472960E-09
0. 149393986-09
0.17778901F-09
0.21036672E-09
0.24789282E-09
0.29111735f-09
0.340308236-09
0.396191976-09
0.45955262E-09

" 0 . 5 3 1 4 4 6 4 4 6 - 0 9 '
0.61164807E-09
0.70261419C-09
0.80384233E-09
0.91779495E-09
0. 10439409E-08
6.118524796-08
0. 134Q9818F-08
0.15143935E-03
0.17062738E-08
0.19174542E-08

0.215007*3F.-08
0.24058577E-08
6.268666536-08
0.29951397F-08
0.333055656-08
0.36988725E-08
0.40991495E-08
0.45371742E-08

Q

(m2)

0. 33816325E-12
0. 270702 12E-11
0.91457467E-11
C.21710869E-10
0 .42404669E-10
0.735841 HF.-10
0.117170196-09
0. 17545572E-09
0.25071745E-09
0.34530045E-09
0.461634^9E-09
6.602236706-09
0. 769725396-09
0.966830396-09
0. 1 1964094E-08
0. 14614350E-08
0.17650419E-08
0 .211C5060fc -08
0.25012834E-08
0. i9409783E-08
0.34334091E-08
0.39826062E-08
0.45927671E-08
0.52683795E-06
0.60141296E-08
0.68350232E-08
0 .77361442E-08
0.87231768E-08
0 .9K01H624E-08

0 .109782626-07
0.122509196-07
0.12650f ,9SE-07
0. 15160634E-07
0. 16796573E-07
0. 18566126E-07
0 . 2 0 4 7 7 6 5 7 E - 0 7 '
0 .22540252E-07
0. 247634946-07
0.27156727E-07
0.29730231E-07
0 . 3 2 4 9 5 2 5 4 E - 0 7
0. 35462683E-07
0.38644934E-07
0.4: .542046-07
0.45704962E-07
0.49609142E-07
0.53783356E-07

' 0 .58241049fc -07
0.63000243E-07
0.680767586-07
0.734871 15E-07
0.79252004F.-07

0. 853904116-07
0.91922516E-07

'0 .90669577E-07
0.10625530E-06
0.114100326-06
0.12243316E-06
0. 131276246-06
0.14066006E-06

CO

• 0 .51334166F-06
0 . 2 8 H 9 3 6 5 1 E - C 5
0.884330216-05
0. 2 0 C d 9 / 4 f c E - 0 4
0.36322C' .6E-04
0 .624520S1E-04
0 .972697026-04
0. 11435486E-03
0.205527506-03
0.280255456-03
0. 371318316-03
0.479P,8468c-03
0. 6063571 21-03
0 . 7 5 C f t 2 760£-03
0 .9193868fcE-C3
0. 11067n9?-02
0. 1 3195595F-02
0. 15541906E-02
0.18155796E-02
C. 210C3326E-02
0.24101585E-02
0 .274693316-02
0. 31091524E-02
0 . 3 4 9 7 0 2 4 3 6 - 0 2
0.391538076-02
0 .43630376E-02
0.483031126-02
0.533167656-02
0. 58b89950t -Q2
0. 640953706-02
0.698764996-02
0. 759673496-C2
0. 8 2 2 7 1 9 9 3 t - C 2
0.809431316-02
0.957598546-02
0. I 0 2 7 2 ' 5 e 7 6 - C l
0. 10997783E-01
0. 11755906E-01
0. 125312666-01
0.133262316-01
0.141421- ' .4E-C1
0 .1498607ZE-01
0. 158273766-01
0. 167C7346E-01
0. 175876366-01
0. 185005186-01
0.194101116-01

"0 .20350728E-01"
0. 212853406-01
0.22245381E-01
0.23218676E-01
0.241943936-01

0.25179341E-01
0 .26172&63F. -01
0.271738326-01
0.2616SI43S-01
0.29189721E-01
0.30211359E-01
0.31225372E-01
0.322563056-01

The index of refraction is 9.407 -j 1.075.



Table S2. Mie parameters for a liquid water sphere:
T = 273.2K (O.OC).

v = 1.42 GHz,

a

(m)

O.OOPl
0.0002
0.0003
0.000*
0.0005
O.OOD6
0.0ur>7
O.OOGP.
C.0009
0.0010
0.0011
0.0012
O.OOi 3
C.001*
0.0015
0.0016
0.0017
0.0018
O.OJ19
C.0020
0.0021
O.OOi 2
0.0023"
0.032*
0.0025
O.H026
0.0027
0.0028

~"6Y6o29"
0 . 00 30

0.0031
O.OOi 2
0.0033
C.003*
0.0035
0.0036
0.0037
0.0038
0.0029
0.01*0

" 0.03*1"
0.00*2
0.00*3
0.00**
0.00*5

0.00*6
0.00*7
0.00*d
C.00*9
0.0050
0.0051
0.0052
0.0053
0.005*"
C.0355
0.0036
0.0057
0.0059
0.0059
0.0060

X

0. 1*880*67F-02
0. 29760937E-02
0.**6*1383E-02
0.59521H32E-02

" "O. 7**02317F"-02
0.392827661-02
0. 10*i6325£-01
0. 1190*37*6-01
0. 13392M9E-01
0. I*o80*67f.-01
0. i636b516F-01
0. 178D656H-01
0. 193**59*F-G1
0.20S32650E-01
0.22320691E-01
0. 23ROB7*8t-01
0. 25296789E-01
0.2678*8* 1E-01
0.23272B82F-01
0. 297609*2F-01
0.312*3979F-01
0. J2737r)35F-01
0. 3*225076F-ra
0.357U118E-01
0. 372011 70E-01
0.38689211E-01
O.*01 77267F.-01
0.*166530*E-01

"O.*31 5336CF-01'"
0.**6*1*02E-01
O.*6129*61t-01
0. *7617*94F.-01
0. *91 G r j555F.-31
0. 5059350bE-01
0. 52031052F-01
0. 53569689E-01
0.55C57731E-01
0. 565*5753E-01
0.58033820C-01
0.595218356-01
0. 61009903E-01
0.62*97918E-01
0. 634659**E-01
0.65*7397*F-01
0.66962063E-01
0. 68*5003*F-01
0. 699331? 3E-01
0. r i*26213F-01
0. 72<U*183E-01
0. 7**02273E-01
0.7589C362E-01
0.77378392E-01
0.78866*22E-01

" 'b.8035*512E-01 "
0.8 l8'i2*82E-01
0.83330572E-01
0.8*3186C2E-01
0.86306632E-01
0.87/9*72l t -01
O.R9282751F-01

^

(m2)

0.23957637E-12
0. 1917750 7E-11
0.6*737811F-11
0.15378351F-10

"0.30039375E-10
0.521073*6E-10
0.32956669E-10
0.12*19603E-09
0.177*23B5E-09
0.2**28637E-09
"0.326*3062F-09
0.*2576365^-09
0. b*395333£-09
0.6829*2HU-09
0.8**69987E-09
0.10312788E-08
0.12**8l60t-08
0.1*675570F-08
0.17618*16E-03
0.20701265E-08
0.2*1*9756F-08
0.27<)91021E-03

'0.32253156F-08
0.36966099E-08
O.*2160906f-08
0.*7870650E-08
0.5*129252E-08
0.60973520F-08

"0.6R**100*F-08 "
0 .76571922E-08
0.85*0819he-03
0. 9*993986f-08
0.1C537573E-07
0.1 16601 77F-07
0.12H72373h-07
0.1*179*52F-07
0.15587130E-07
0.171013UE-07
0.187282**E-07
0.20*7*250E-07

"0.223*6*8*t-07"
0.2*351522E-07
0.26*9795*E-07
0.28792233E-07
0.312**536E-07
0. 33861220F-07
0.36653930E-07
0.39629530L-07
0.*2HC0586E-U7
O.*61 75767E-07
0.*9765**OE-07
0.535830**E-07
0.576 J961 8E-07
0.619*7958F-07
0.665207S4E-07
0.71372369E-07
0.765166*2F-07
0.81969006E-07
0.877*5207F-07
b.9386l559t-07

Qg

(tn2)

0.173*00*2F-18
0.77990186E-17
O.H070773*E-16
0.*3*97831E-15
0.15387*76F-1*
0.*582*0*2E-1 *
0. H36*380E-13
0. 253*2663E-13
0.51381*56E-13
0.96*9*373E-13
0. 1709208*E-12
0.2881738*E-12
0.*65J3722E-12
0.723(I3359F.-12
0.10973956E-11
0. 16157353F-11
0.23223697E-H
0. 32706815E-11
0.*5282033F-11
0.61592-172E-11
0.82512356E-11
0. 10900*25E-10
0.1*23»397E-10
0.18370500E-10
0.23*79635E-10
0.29735*78E-10
0.37263997E-10
0.*6375126E-10

' 0.57263**'«F-10
0.7016268 1E-10
0.85*1 1968E-10
0.103<V01*3E-09
0.12*36963E-09
0.1*896295C-09
0.177275*7F.-09 "
0.209758*5E-09
0.2*7176066-09
0.29027536E-09
0.33932*12F.-09
0.395 J*533E>09
"0".*5822190E-09
0.52990B12E-09
0.60987526E-09
0.70057737E-09
0.8015086*E-09
0.91513153F-09
0.10*()9ll*E-08
0.11818067E-08
0.1337086*E-08
0.15090888E-08
0.170130*OE-08
0.19118693E-08
0.21*38002E-08
0.23988338E-08
0.26783172E-08
0.29063823E-08
0.33208198E-08
0. 3688029*E-08
0.*087U6*E-08
0.*5238515E-08

Qfc

(m2)

0.23957659E-12
0.19177585E-11
0.6*788617E-11
0. 15378795E-1C
0.30090916C-10
0.52H19*CE-10
0.82968035E-10
0.12*221 38E-09
0.177*752*E-09
0.2**38296F-09

" 0.32665159E-09
0.*2605186E-09
0.5***1«73£-09
0.68366668E-09
C.8*579/13E-09
0.103?89*7F-08
0.12*7138*E-08
0.1*908277F-08
0.17663699E-08
0.20762858E-08
0 .2*232270E-08
0.28100107E-08
0 .32395542E-03
0.371*9805E-C8
0.*2395705E-08
0.*8168012E-08
0.5*501896E-08
0.61*37291E-08
0.69013666E-08
0.772735*8E-08
0.86262339E-08
0.9602ciOO?E-0«
0. 106619*2E-07
0.1 18091*2E-07
0.130*9650E-07
0.1*389212E-07
0.1583*306E-07
0.17391592E-07
0. 1906757IE-07
C.20869297E-07

"" 0 .2280* /06£-C7 ~"
0.2*881*30E-07
0.2 U07831E-07
0.29*92810E-07
0.320*60*6E-07
0. 3 *776352E-07
0.3769*8*3E-07
O.*0311 3 3 7 f c - 0 7
0.**137675E-07
0.*7685759E-07
0.51*667*6E-07
0.55*9*915£-07
0.597B3*17E-07

"" 0.6*3*6307E-07
0.69199A*3E-07
0.7*358752E-07
0.79837*91E-07
0.8565706*E-07
0.91832362E-07
0.98385**2E-07

to

0.72377367F-06
0.*066736*F-05
0. 12*570856-0*
0.2828*2«1F.-0*

' 0.511366C9F.-0*
0.87933862F-0*
0 .13697299E-03
0. 20*01207F.-03
0 .26951326C-03
0. 39*«*B(i7( -03
0.52325102f-03
0.6763S1R7F-03
0.35<V83305! ; -03
0.1056752ir : -02
0. 1297*606E-02
0. 156*2 787F-02
0. 18621588t-02
0. 21938693E-02
0.256356*3F-02
0. 2966*6B7T-C2
0. 3*0506C9i;-02
0. 38rf l 'J i i70n-02
0.*3951633( : -C2
0 . *9* *976AE-02
0.55382103E-02
0 .61732829E-02
0.68371H92e-C2
0. 75*«3657F.-02
0. 8297VJME-02
0.907977- ->7 t -02
0.9901b502i£-02
0. 10767844E-01
0. 1166*815E-01
0. 1261*205£-Ci
0.1358*633L-01
0. 1*577*78E-01
0.15610158E-01
0. 16690556E-01
0. 17795876E-01
0.18929*96E-01
0.2CC93JO.JE-01
0.21297332F-01
0.22*98120E-01
0.2375*l72t-01
0.25011152E-01
0.2631*7fc lH-01
0.2761*159^-01
0 . 2 8 9 5 7 8 C 3 K - 0 1
0. 30293539F . -C1
0. 31665*00t"-01
0.33056371E-01
0.3**51250K-01
0.35859**3E-01
0.37279762C-01
0.38711*296-01
0.*0161811E-01
0.*159*7*OE-01
0.*3055750E-01
0.**50627*E-01
0.*5980901E-01

The index of refraction is 9.299 -j 0.727.



Table S3. Mie parameters for a liquid wat^r sphere:
T - 283.2K (IOC).

v = 1.42 GHz,

a

(m)

C.OOOl
O.OOC2
0.0003
G . O O C 4 '
0.0005
O.OOOo
0.0007
0.0003
0.0009
0.0010
0.0011
0.0012
0.0013-
0.0^14
0.0015
0.0016"
0.0017
0.0018
0.0019
0.0020
0.0021

"0.0022 "
0.0023
0.0024
0.0025
0.0026
0.0027
0. JJ23
0.0029
0.0030
0.003 1
0.0032
0.0033
0.0034
0.0035
0.0036
0.0037
0.0038
C.0039

._ ...0.0040 ._
0.004 1
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
0.0049
0.0050
0.0051
O.O052
0.0053
0.0054
0.0055
0.0056
0.3057
0.0058_
C.0059
0.0060

X

0. 14880467F-02
0.29760937E-02
0.446<i l383E-02

"6'.5 :>521832C-0'2
0 .744Q2317E-02
0.892327666-02
0. 10416325E-01
0. l l ' /04374F-01
0. 13392419F-01
0. 14S80467E-01
0. 16363516E-01
0. 17856561F-01
0. I9344594E-C1
0.20B 3.76506-01
0.223J0691F-G1
0.23806749C-01"
0 .252S67t t9C-01
o.2673484ir>oi
0.28277882E-01
0.29/609426-01
0. 3124R979E-01

" 0. ^2 J S / 0 3 5 E - 0 1
0. 34225076F-01
0. 357131186-01
0. 37201 1706-01
0. 3868921 1E-O1
0.40177267E-01
0".4i'665304E-01
0.431 53360F-01
0.446414026-01
0.46129461C-01
0.47617499E-01
0.49105555E-01
0';5b593596E-"01
0.520H1652E-01
0.53569689F-01
0.55057731E-01
0.56545753E-01'
0. 58033820E-01

.._ ... 0.59521835E-01
0.61 CQ9903E-01
0. 62497918E-01
0.639359446-01
0.65473974E-01
0.669620636-01
0.6H450034F-01

0.6993S123E-01
0.714262136-01
0.72914183E-01

. . 0.74402273001
0. 758SQ362F-01
0. 773 7R39?^-riL
0.7S466422F-01
0.80354512F-01
0.81d42482E-01
O.B3330572E-01
0.848 186026-01
0.8 6 3066 3 2F - 0 1
0. 87794721E-o"l
0. 892«?751?-01

Q

(m2)

0.18163140E-12
0.14538535E-11
0.49U2372E-U
0. H656377E--10
0.22303925E-10
0.39484346F.-10
0.62H4B560F-10
0.9407139CE-10
0.13435664F.-09

"0.18493843E-09 "
0.24709101E-09
0.32212655E-09
0.4H40291E-09
0.51632965E-09
0.638369806-09
0.77904150E-09
0.93993124E-09
0.11226895E-08
0.13290424F-08
0.1560792RE-08
0.1S198241E-03

'6.2108U24E-C8 " "
0 .24277169E-OB
0.27808140E-08
0.31696674E-08
0. 35966643E-08
0.40642796F.-08

"0.45751420E-08"
0.513201216-08
0 .573774636-08
0.639538566-08
0.710a074lE-08
0. 787918006-08

"Q". 871 2145 7E-08
0.96106625E-08
0.10578521E-07
0.11619807E-07
0.12738720F.-07
0.13939673F.-07

.0..15227222F-07.. ..
0.16606418E-07
0. 180 118846-07
0. 19659790E-07
0.21344650F-07
0.23143699E-07
0.250613506-07
0.27105916F-07
0.292S2148E-07
0.31598983E-07
0.340625166-07
0.36679879t-07
0.3946074RE-07
0.42412704E-07
0.45544777F-07
0.48B65925F-07
0.523859646-07
0.561i4864F-07
0.60063087I.-OT
'0.642420456-07
0.68662700F-07

Qg

(m2)

0.17300555F-18
0.77773655E-17
0.80471955E-16
0.43368256E-15"
0. 15339693E-14
0.456816056rl*
0.11328744E-13
0.25263198E-13
0.51220370F-13
0.96191447E-13
0.17038432E-12
0.28726950E-12
0.463925^36-12
0.72155b71E-12
0. 10939478E-11
0.16106569E-11
0.23150657F-11
0.32603911E-11
0.45139604E-11
0.61398621E-11
0.82252720E-H

'0.10874089H-10
0.14193626E-10
0.18312643E-10
0.23405736E-10
0. 296418866-10
0.37146661E-10
0.4622893 7E-10
0. 5708304 7E-10
0. 6994148 3F-10
0.85144489E-10
0.10307531F-09
0.12397738E-09
0. 14849327E-09"
0.17671620E-09
0.20909607E-09
0.246394686-09
0.28935854E-09
0.33825098E-09

.0.39379655E-09
0. 456773516-09
0.52823235E-09
0.60794458E-09
0.69835870E-09
0.79896822E-09
0.91222874E-09
0.10376060^-08
0.11780517E-08
0.13328332E-08
0.15051829E-08
0.16958885E-08
0. 19057733E-08
0.21369606E-08
0.23911746E-08
0.26702540E-08
0.29768281F-08
0.33101772E-08
0.367620076-08
0.40739856E-08 "
0.45092996F-08

Q

(m2)

0.18163162E-12
0.1453B613fc-l l
0.491 131796-11

"" 0.11656311E-10
0. 228054666-10
0. 394889266-10
0.62859398E-10
0.94096661E-10
0. 13440786E-09
0. 18503463E-09
0.247261546-09
0.32241387F-09
0.411866986-09
0.517051296-09
0.63946382E-09

"0. 780652216-09
0.94224650E-09
0.112595006-08
0.133355666-08
0.156f,932«fc-08
0.1f l2B0495F-08
0.2U69H65E-08
0.24419107E-08
0.27991267E-08
0.31930734E-08
0.36263064E-08
0. 410142686-08

""" 0.462137356-C8
0.51890972E-08
0.58076b86f:-08
0.64305299E-08
0.72H1526E-08
0.80031590C-08

" 0.88606420E-08
0.97873816E-08
0.10787620E-07
0. 118662 02E-07
0.13028082E-07
0. 14277926E-07

...0.15621019E-07
0.1 7063194E-07
0.18610120E-07
0.20<i67738C-07
0.22043011E-07
0.239426686-07
0. 25973581E-07

"" 0 .28143525E-07"
0.304602036-07
0.32931819E-07
0. 355677026-07
0.383757706-07
0 ^1366523G 07
0.445496656-07
0.47935952E-07
0.51536180E-07
0. 55362793F-07
0.59425044E-07
0.63739321E-07
0.6B316069E-07
0.73172032E-07

W

0.95250783E-06
0. 53494541E-05
0. 163H4991E-04
0.37204212f. :-04
0.67263216K-04
0.1156R205E-C3
0.18022211E-03
0.26848121F-03
0. 3810B1 60E-03
0. 519H5634L-03
0 .68909534E-03
0. 89099607E-03
0. 11263 ' ;72E-C2
0 .13955Z24E-02
0.17107266E-02
0.20632194E--02
0.24569638H-02
0.28956800C-02
0. 33fl49033l"- l)2
0. 39183944L"-02
0. 44994764E-02

0. 513174016-02
0 .5B125071E-0< !
0 .65422691F-02
0. 73301569F-02
0 .817412516-02
0.90570077E-02
0. IOCC32376-01 "
0. 110005746-01
0. 120429106-01
0.131305076-01
0 .14293872E-C1
0. 15491C53E-01
0.167587476-01
0.18C55510E-01
0. 19382965E-01
0.20764407E-01
0.222103716-01
0.2369C4816-01
0.25209401F-01
0.267695196-01
0.28384145E-01
0.29995680E-01
0.31681638E-01 -
0. 33370055E-01
0. 35121407E— 01
0.368683 71 E-01~
0.38675107E-01
0.40472504E-01
0.42318810E-01
0. 441916476-01

.0 .47968C49E-01
0.49882695E-01
0 .51bL3193C-01
0 .53769469E-01
0.55703402E-01
0 .57675552E-01
0.596343656-01 "
0.61625998E-01

The index of refraction is 9.128 -j 0.519.



Table S4. Mie parameters for a liquid waior sphere:
T = 293.2K (20C).

\) = 1.42 CHz,

a

(m)

0.0001
0.0002
0.000'3
O.OO'1*,
0.0005
O.COC.6
C.0007
0.0008
C.0009"
0.0010
0.0011
0.0012
C.0013
0.0014

"6/0015
0.0016
0.0017
O.OOld
C.0019
0.0020
C.0021
0.0022
0.0023
C.0024
0.0025
0.0026
C.0027
0.002B
0.0029
O.OC?0
0.0031
0.0032
0.0023
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039

"0.3040
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
G.OJ49
C.0050
0.005!
0.0052
0.0053
0.0054
0.0055
0.0056
0.0057
0.005(1
0.0059
O.OOfcO

X

0. 14830467E^~02~
0. 2976093 7E-02
0. 44641383E-02
0.5952183?E-02
0. 74402317E-02
0.&9232766E-02
0. 10416325F-01
0. 11904374E-01
6. 13392419E-01
0. 14830467E-01
0. 1636«516E-01
0.17356561F.-01
0. 19344594E-01
0. 2003?650E-01
0.22320691E-C1"
0.23KOH748E-01
0. 25296789f:-01
0.25784B4ir-01
0.28272882F-01
0. 29760942E-01
0. U243979E-01
0. 32737035E-01
0.34?25076E-01
0. 35713113E-01
0.37201170E-01
0. 38689211E-01
0.40177267F-01
0.41665304E-01
0.43153360C-01
0.44641402E-01
0.46129461E-01
0.47617499E-C1
0.491 C5555E-OI
0. 50593596E-01
0.52081652F-01
0.53569689F-01
0.55057731E-01
0. 56545753E-01
0.58033320E-01

' 0 .59521 83 5E-C1"
0. 61C09903E-01
0.62497918E-01
0.63985944E-01
0.65473974E-01

_ 0.66962063F-01
0. M450034t-01

, 0.699J9123E-01
0.71426213E-01
0. 72914183C-01
0.74402273F-01
0. 75H9C362E-01
0. 77373392E-01
0.78866422E-01
0.80354512E-01
0.81847482E-01
0.83330572E-01
0.94818602E-01
0.863C6632E-01"
0. 87794 721E-01
0.89232751F.-01

Qa

(m2)

0. 14054594E-12
O.U249387F-11
b.37998571C-i l
0.90177085E-U
0.17639501E-10
0.30537489E-10
0.48598431E-10
0.72726367E-10
0.10384532E-09
0.14290262E-09
0.19087132E-09
0.24875413F-09
0.31758463E-09
0.39843573E-0 '5
0. 49241344E-OS
0.60066885E-09
0.72419632E-09
0.86403820E-09
0.1C232966O08
0.12011152E-08
0.13990995E-08
0.16205328E-08
0.18651403E-08
0.21351421E-08
0.24322102E-08
0.27591200E-08
0.31146852E-08
0.35038592E-08
0.39276<.93t-08
0.43831769E-08
0.48876529E-08
0.542339C2E-08
0.60128293E-08
0.66434929F-08
0.73230879E-08
0.80543465E-08
0.88402317E-08
0.96837951E-08
0.10588241E-07
0.11556850F-07"""
0.12593294E-07
0.1 370082 7E-07
0.14884051E-07
0.16146046E-07
0.17492145E-07
6.18925391F-67 ""
0.20451893E-07
0.22074861E-07
0.23800926F-07
0.25634250E-07
0.27579954t-OT
6. 2964503 7E-0? ".
0. 318348096-07
0.34155729E-07
0.36614122E-07
0.39217llOb-07
0.41971610E-07
0.44385212E-07
0.4796575fct-07
0.51221C90F-07

Qg

(m2)

0.17259268E-18
0. 77547603E-17
0.80225574E-16
0.43212858E-15
0.15239739E-14"
0.45332595E-14
0.11291505E-13
0.25180169E-13
0.51052C51E-13
0.95875077E-13
0. 16932384E-12
0.28632430E-12
0 .46235884E-12
0.71917808E-12
0.10903448E-11
0.16053495E-11
0.23074355E-11
0.32496401E-11
0.44990825E-11
O.M196187E-11

"0.81981340E-11
0. 1083d223E-10
0.14146793E-IO
0.18252191E-10
0.23320478E-10
0.29544020E-10
0.37024037E-10
0.46076212E-10
0.56894531E-10
0.69710349E-10
0.84863075E-10
0.10273470E-09
0. 1215671 1E-09
0. 1480021 1E-09
0.176i3166E-09
0.20R40438F-09
0.24557933E-09
0.23839997E-09
0.33713010E-09
0.39249004E-09
0.45525850E-09
0.52647775E-09
0.60592598E-09
0.69603812E-09
0. 79631124E-09
0.90919294E-09
0.10341505E-08
0.11741266E-03
0.13283923E-08
0.15001664E-03
0.16902331E-03
Oi. 18994086E-08 "
0.21298185E-08
0.23831652E-08
0.26613047E-08
0. 296683666-08
0.32990575E-03
0.36638421E-08
0.40602757E-08
0.44941011E-08

Qt

(m2)

0. 14054616E-12
0.11249465E-11
0. 37999378t - l 1
0.90181413F-11
0.17641041E-10
0.30542055C-10
0.48609727E-10
0.72751555E-10
0. 10389638E-09
0.14299850E-09
0.19104116E-09
0.24904057E-09
0. 31804714E-09
0.39915493E-09
0.49350390E-09
0.60227423E-09
0.726703R1E-09
0. 86808805E-09
0. 1J277958E-08
0.12072350E-08
0.14078978F.-08
0.16313710E-08
0. 187928 72E-08
0.21533944F-08
0.24555389E-08
0.27876641E-08
0.31517093E-08
0.35499355f-08
0.39845460E-08
0.44578883E-08
0.49725166E-03
0.55311276E-08
0.61363963E-08
0.67914954E-08
0.74992208E-08
0.82627523E-03
0.90b58130E-08
0.99721973E-08
0.10925373E-07
0. 1 1949343E-07
0.13048552E-07
0.14227>07E-07
O.lr. .39977E-07
0. 16842087E-07
0. 13288457E-07

" 0 .19834587E-07
0.214B6045E-07
0.23248990E-07
0.25129321E-07
0. 2713441'7E-07
0.29270190E-07
6. 31544445E-07
0.33964628E-07
0.36538396E-07
0. 39275427E-07
0.42133949E-07
0.45270671E-07
0.46549055E-07
0.52026031E-07
0.557I5191E-07

"

0)

0.12280134E-C5
0.68934478E-05
0.211 1232 ofc -04
0.47939873f : -04

0.86671396E-04
0. 14908162E-03
0 . 2 3 2 2 a 8 9 9 b - C 3
0.346111606-03
0.49 137464F.-03
0.6704M92E-03
O.H8893a i?L -03
0. 11497093E-02
0.1453868BE-02
0.18017516E-02
0.2209394-JL-02
0.266547S2E-02
0. 31 752076F-02
0. 3 7 4 3 4 4 S 3 E - 0 2
0 .43774061£-02
0.50691 1BOF.-02
0 . 5 8 2 2 V 6 0 3 C - 0 2
C.66436268r . -02
0. 75?77425H-02
0 .84760077E-02
0.95003471E-Q2
0.10598127H-01
0.11747286F-01
0. 1297944 8E-01
0.14278796E-01
0.15637524F-01
0. 17066423E-01
0. 18573914E-C1
0. 20136755E-01
0 .21792270E-01
0.23406659F.-01
0.25222149F. -01
0 .27028877H-01
0.28920401E-01
0 . 3 0 8 5 7 5 3 7 E - 0 1
0. 32846160C-01
0. 34889575E-01
0.37004735 l : -01
0.39117292E-01
0.41327305F-01
0.43541737E-01
0.45338762E-01
0 .4813 I265E-01
0.50502259f -01

0. 5 5 2 3 6 4 7 5 t - 0 1
0. 57745ae5E-01
0.60213726E-C1
0. 6270694 7E-01
0.65222631E-01
0.67759991E-01
0.70330918C-01
0.72S74C10E-01
0.75466752E-01
0.78043103E-01
0.80662012E-01

The index of refraction is 8.941 -j 0.377.



Table S5. Mie parameters for a liquid wator sphere:
T = 303.2K (30C).

v = 1.42 GHz,

a

(m)

0.0001

0.0002
C.0003
O.OOC*
0.0005
0.0006
C.0007
C . OCr* 3
O.OOC 9
0.0010
0.0011
0.0012
0.0013
0.031*
C.OG15
C.0016
0.0017
0.0018
0.0019

- 0.0020
0.0021
0.0022
0.0023
C.002*

0.0025
C.0026
C.002 7
c .00:3
C.OJ29
0.0030
0.0031
C.0032
6.0033
0.003*
0.0035

" 0.0036
0.0037

.0.0038
C.0039
O.OC*0
0.00*1
0.00*2
0.00*3
0.00**
0.00*5
0.00*6
0.00*7
0.00*8
0.00*9
0.0050
0.0051
0.0052
0.0053
0.005*
0.0055
0.0056
C.0057
0.0053
0.0059
0.0060

X

0. l*1HO,<,67F-02
0. 29760')37ET02
O.**6*l 383F-02
0.59521832E-C2
0. 7**02317E-02
0. 39282766F-02
0. 10*16325F-01

"b". H90*37*:-01
0. 13392*19t-01
0. l*PHO*67F.-Ol
0.16368516F-01
0. 1 7856561E-01
0. 193**59*E-01
0. 20R32f>50E-b i
0.22320691F-01
0.233087*8fc-01
0.25296789F.-01
0. 2678*8*IF-01
0.28272B82F-01
0.297609*2f-01
0. 312*8979F-01
0.32737035E-01
0.3*225076E-01
0.35713118F-01
0.37201170E-01
0. 3863921 [E-01
O.*01 77267F-01
0 • 4 l f t6S3C^C i "Oi
0« ^31 b3 3 cOE — 01
0 • 4464i^02t — 01
O.*6129*61£-01
0.*7617*99E-01
0.*9] 05555E-01
0. 50593596E-01
0.52081652E-01
0.53569689F-P1
0.55057731E-01
0... 565*5 753F-Ol_
0. 580338205-01"
0.59521835E-01
0.61009903E-01
0.62*97918E-01
0.639859**E-01
0.65*7397*E-01

~"0. 669o2063E-br
0. &')*50C?*E-C1
0.69' i38123L-01
0.71*26213E-01
0.7291*1835-01
0. 7**02273E-01
0. 75890362F-01
0. 77378392E-01
0. 78B6fc*22E-01
0. 8035*51 2E-01
0. 8 18*2*32F-01
0.83330572C-01
O.S*3 18602E-01
0.86306632E-01
0.8779*721E-01
0. 89282 751F-01

—^•••-- — - - — — —

Q

(m2)

0.108H0365E-12
'0.870H3558E-12
0.29'«13329r-ll

0.69796001E-11
0.1365108*E-10
0.23629126E-10
0.37597*25E-10
0.5625211*E-10
0.80302917C-10
0.110*7661E-09
0.1*751862t"-09
0.19219393F-09
0.2*5291 79E-09
0.307625*8E-09
0.38003778E-09
0.*633559<;E-09
0.55860*50E-09
0.66660033F-09
0. 78835*9*E-09
0.92*88395E-09
0.107723*3E-08
0.12*6512*F-08
0.1*3385086-08
0. 16*0*587F.-08
0.18675768E-08

....1.0, 2116503*E-08
0. 23B35989h-08
0.26802H87F.-08
0.300^05056-08
0.335«*320E-08
0.37380623F-08
O.*l *86*9*E-08
0,*5919393E-08
0.5069PO*1E-08
0.558*1909E-08
0.61370677E-08
0.6730605*E-08
0. 73670385L-08
0.80*06*096-08
0.87778389E-08
0.95571835E-08
0.10389108E-07
0.1127687tt-07

_0.12222703E-0^
0. 13230**&E-07
0.1*3022*5E-07
0.15**2513E-07
0. 16653*37E-07
0.17939971F.-07
0.1930*863E-07
0.20751802E-07
0.2228581*E-07
0.23910712E-07
0. 25631010F.-07
0.27*51186E-07
0.2937633U-07
0.31*11325E-07
0.33561538E-07
0.353 32** 3E-07
0. 382296* 7E-07

Q

(m2)

0.1721515*E-18
0.77305686F.-17
0.7996209*E-16
0.*3088270E-15
0. 15236*2*E-1*
0.*5373658E-1*
0.11251718E-13

~0.25091*9*E-13
0.50872152E-13
0.95537077E-13
0.16922*88E-12
0.28531*69E-12
0.*6076738E-12
0.71663677E-12 "
0. 1086*955E-H
0.15996813E-11
0.229928*OE-11
0.323815*5E-l l
0.**831855E-11
0.60979902E-11
0.81691*85E-11
0. 10799889^-10
O.U096758E-10
0.1818760*G-10
0.232*59*7E-10
0.29*39506E-10
0.i6H929*7E-10
O.*591 31*8E-10
0.56693067E-10
0.69*63338E-10
0.8*562315E-10
0.10237057E-09
0.12312935E-09
0. 1*7*775*E-09
0.17550765E-09
0.20766**8E-09
0.2**7G670E-09

.._.. 0.28737568E-09
0.33593217E-09
0.39109671E-09
0.*5363957E-09
0.52*60680E-09
0.60376970E-09
0.69356121F-09
0.793*7551E-09 '
0.90595*20E-Q9
0.1030*639F.-08
0. 1169938*E-08
0.13236*76E-08
0.1*9*H05*E-08
0.16B*1875F-08"
0. 18926138E-08
0.21221866F.-08
0. 237*629*E-08
0.265 175**E-08
0.29561853b-08
0.32871998E-08
0.36506598E-08
0.*0*56*20E-08
0.**778936E-08

Q

(m2)

0.10880386E-12
0.8708*333E-12
0.29*1*1366-11
0.69800311f-ll
0.13652608E-10
0.2363366*E-10
0.376C8680E-10

""" 0 .56277205E-10 '
0.80353793E-10
0.1 1057216E-09
0. 1*76B785E-09
0.192*7925E-09
0.2*575275E-09
0.3CB3*22*E-09
0.38112**7E-09
0.*6*99582E-09
0.56090377E-09
0.66963863F-09
0.7°283S2*E-OS
0.93098196t-09
0.1085*035E-08
0.12573125E-08
0.1**79*78E-08
0.16586*63f-08
0.18908228E-08

...0. ?l*5'?'t30E-08
0.2*25*9?OC-08
0.27312019E-08
0.306*7*36E-08
0.3*27«955E-08
0.38226275E-03
0.*2510209E-08
0.*7150692E-08
0.521728**E-08
0.57596985E-08
0.63**73*5E-08
0.69753128E-08
0.765**175E-08
0.838*57*8E-08
0.9168935SE-08
0. 10010826E-07
0.10913716L-07
0.11R90A51E-07
0.12916267E-07
0. 1*C23925E-07
0. 15203201E-07
0. 16*72978E-07
0. 17823*2BE-07
0. 19263620E-07
0.20799671E-07
0. 22*3590l£-07
0. 2*178*306-07
0.2b032900E-07
0. 2S0056*OE-07
0.301G2'3*2E-07
0. 32332519E-07
0.3*698527E-07
0.37212200E-07
0..39873035E-07
0.*27075*1E-07

(il

0. 1 5 R 2 2 1 8 R E - 0 5
0 .88 /71058E-05
0.2718*913C-0*
0 .61730767E-0*
0. 11160C3*E-03
0. 191S8 739C--03
0.29')17r.53E-03
0. * * 5 6 5 5 3 2 L - 0 3
0.63310191E-03
0.86 ' .02*51E-C3

0 .1 *023137E-02
0. 187*9?25E-C2

0 .2850762BE-02
0 .3 * *02C57£ -C2
0.*0992*61E-02
0. *83 *2273E-02
0.565*5995E-02
0.6550062*E-02
0. 75263679E-02
0.85U96589E-02
0.97356811E-02
0. 10965329E-C1
0. 1229*088E-01
0.13718680E-01
0. 15210*98E-01
0. 16ai0600'-01
0. 13*98*69L-01
0. 202o*13*I:-Cl
0.22121515E-01
0. 2*031*05E-01
0.2611*006E-01
0.28267103E-01
0.30*71671E-01
0.32730207F-01
0.35081822F-01
0. 375*3766E-Oi
0.*0065*97E-01
0.*265*537E-Oi
0.*531*897E-01
0.*8068576E-Ol
0.50619580E-01
0 .53696722E-01
0 . 5 6 5 8 0 1 3 C E - 0 1
0. 59i>70L09F-01
0 .6255*777E-01
0.656*0*50E-01
0.6871229*E-01
0.71 S667S1E-01
0 .75066328u-01
0.78276932£-0 l
0.81519.i65E-01

0. S3039526t -01
0.9l*3066*E-01
0.9*735S80E-01
0.98103321F.-01
0.10U5020E 00
0. 10*8501 7E 00

The index of refraction is 8.744 -j 0.274.



Table S6. Mie parameters for a liquid waver sphere:
T = 263.2K (-10C).

v = 2.91 GHz,

a

(m)

0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0008
C.OOG9
0.0010
0.0011
C.D012
0.0013
0.0014
0.0015
0.0016
0.0017
C.0018
0.0019
0.0020
0.0021
O.C022
O.')0?3
0.0024 "
0.0025
0.0026
C.0027
0.002"
0.0029

. ' 0.0030""
0.0031
0.0032
0.0033
0.0034
0.0035
0 .0036
0.0037
0.0038
0.00?9
O.D040
0.0041

" 0.0042
0.0043
0.0044
0.0045
0.0046 "
0.0047
O.OU4tJ~~
0.0049
0.0050
0.0051
0.0052
C.0053
0.0054
0.0055
C.0056
0.0057
0.0053
0.0059

. 0.0.06.0....

X

0. 30494479F-02
0.6098<i925E-02
0. 9148340 7F-C2
0. 12197785E-01

_0. 15247237E-01
0.~18296689F-G1
0. 2134M33C-01
0.24395581E-01
0. 27445033F-01
0. 3C494478E-01
0. 335' .3933F-01

" 0. 36593381F-01
0. 39642800E-01
0.42692266E-OV
0.45741 7GOE-U1
0.48791166E-01
0.5184063CF-01

"0.54390066F-01 "
0. 57939462F-01
0.6098a')29E-01
0.64038336E-01
0. 67087829E-01
0.70137262E-01_
0. 731 B6696E-6i
0.76236188E-01
0.79285562E-01
0. S2335055F -01
0 .85384438E-01
0.8b43392!F-01
0.91483414F-OT
0.94532R47F-01
0.975S2281F-01
0. 10063171E 00
6.103MI121E C"0
0. 10673064F 00

"O". 10978007E"00"
0. 112B2957e 00
0. H5a790CE 00
0.11H92843E 00

" 0. 121 S7781E 00
0 .125C2730F 00
0 .12807673E 00
0. 13112617F 00

"" 0. 13417560F 00
0.13722509? 00
0. 1402744 7E 00
0.14332396E 00

"0. 14637345E 00
0.14942288E 00
0. 15247238E 00
0.15552175E 00
0.15857124E 00
0.16162062E 00

..0. 1646701 IF 00
0. 16771954E 00
0. 17076904E 00
0. 173S1S41E 00
0. 17686790E 00
0.1 7991 740E 00
0.,J329_6683E_0.0.._.

Qa

to2)

0.14194618F-11
0.11381090F.-10
0.38554646E-10
0.91865596E-10
0.18062456E-09

"6. 314"65763E-09"
0.50444604E-09
0.76125506E-09
0.10972887E-08

" 0.15258261E-08
0.20613711E-08'
0.27198492E-08
0.35186924E-OB
0.44771475E-OS
0.561&3181F-08
0.69595103E-08
0.85322363E-08

""" 6. 10362651E-07
0.1248177CE-07
0.14923277L-07
0.17725053E-07
0.20927583E-07
0.24575797E-07

""6 .287 i825aF-07
0.33409805F.-07
0.38708638E-07
0.44679023E-07
0.51390959F-07
0.58921025E-07
"6.6735263CE-07
0.76776701F-07
0.87292335E-07
0.99007423E-07
0.11203929E-06
0.1265160CE-06
d."l4257603E-66" "
0.16C37126F-06
0.18006602E-0&
0.20133865':-06
0.22588324E-06
0.25241314E-06
0.28165533E-06
0. 31386145E-06
0.34930031F-06
0.3S827056E-06
0.431.TR855E-06
0.4731061 3E-06
0~.529702t6fc-06 ""
0.566285356-06
0.64830/83C-06
0.71625107E-06
0.79065245F.-06
0.87208C99E-06
0.96U7037C-06
0. 1C586000E-05
0.11651164E-05
0.12815253E-05
0.140371361-05
0. 15476362E-05
0.16993317E-05_

Qg

(m2)

0.21910980E-17
0. 1 I432009t-15
0.12562466E-14
0.70103869E-14
0.2A681839E-13
0.79391680E-13
0.20031996E-12
0.44537806E-12
0.90332944E-12
0.1 7003725F-11
0.30122189E-U
0.50808836E-11
0.82121965F-11
0.12817004E-10
0.19389546E-10
0.28570354E-10
0.41137552E-10
0.57929758E-1C
0.80223661E-10
0.10916701E-Q9
0.14628053E-09
0.193464 ?0t-09
0.25265035F.-09
0.32644132E-09
0.41729331E-09
0.52B15619E-09
0.66277384E-09
0.82495788E-09
0.101S9403E-08

" 0. 12497026E-08
0.15224662E-08
0.18433746E-08
0.22189410E-08
0.26565505E-08
0.31640046E-08

" "0.37498893E-08 ' "
0.44243009E-08
0.51970517E-08
0.60797447E-08
0.70849211E-08
0.82251077E-08
0.95156949F-08
0.10972986E-07
0.12f.ll391E-07
0. 14450883E-07
0.16511152E-07
0.18812734F-07

"" 0.21377176E-07"
0.24230623E-07
0.27398777E-07
0.30907017E-07
0.34787774E-07
0. 39071313F-07
0.437941B8F-07
0.48990145F.-07
0.546963040-07
0.60958484E-07
0.67820395E-07
0.75323101C-07
0.83523162E-07

Q

(m2)

0.14194644C-11
0.113H1204E-10
0.38555108E-10
0.91872621E-10
0.18065124E-09
0.31473713E-09 '
0.50464655E-09
0.76170048E-09
0. 10981922F-08
0.15275265E-08
0 .20643S33F-08
6.2724 ' )303E-08
0. 35269048E-08
O.44899657E-08
0.56357088E-08
0.69880312F-08
0.85733767E-08
0.1C420582E-07
0.12561994F-07
P. 15032445E-07
0. 17871336E-07
0.21121050E-07
0.24828449E-07
0.29044703E-07
0. 33827099E-07
0.39236795E-07
0.45341800E-07
0.5221 5917E-07
0.59939S64E-07
0.68602333E-07
0.78299195E-07
0.89135710E-07
0.10122636E-06
0.11469587E-06
0.12968002E-06
0.14632593E-06
0. 16479561E-06
0.18526310E-06
0.20791839E-06
0.23296820E-06
0.260h3827E-06
0.29117103E-06
0. 324H3445E-06
0. 3oi9l l 70F-06
0.40272147E-06
0.44759S75E-06
0.49691891E-06
0.55107938E-06
0.61C51600E-06
0.67570664E-06
0.74715808E-06
0.82544022E-06
0.9H15231E-06
0.100496S3E-05
0. 11075908E-05
0.12193134F-05
0.13424842H-05
0.14765346E-05
0.16229596E-05
0.17828552E-05

0)

0. 15436CSOE-05
0. 10044639E-04
0 .32532466E-04
0. 76305300E-04
0. 147698C5F-03
0 . 2 5 2 2 4 7 5 6 C - 0 3
0. 39695087E-03
0 .584715285-03
0.82256043f ; -03
0.11131540E-02
0. 14591373F-02
0.1 8 6 4 5 - J 2 lt-02
0. 23284' .29F-02
0. 2 8 5 A 5 S B 4 C - 0 2
0 .34404802F-02
0.408 r! ' .3'JCE-02
0.47982894E-02
0. 55591 650E-02
0 .63S62167E-02
0.72620921E-02
0.81052004F-02
0.91598034t -02
0. 10175839E-01
0.11239272F-01
0.12336064E-01
0. 13460737F.-01
0.14617279E-01
0. 15798971E-01
0.16999345C-01
0.18216617E-01
0. 19444209E-01
0. 20680539E-01
0. 219205846-01
0.23161691E-01
0.24 39855 OE -01

"0.2562696H-01
0. 26B47199E-01
0.28052274F.-01
0.29241014E-01
0.30411534E-01
0. 31557556F-01

" 0 .32680772E-01 ' "
0. 33780240E-01
0. 34846596 t -01
0. 35833069E-01
0. 36838205E-Q1
0 .37858758E-01
0. 38791463F.-01
0.39688759E-01
0.40548328E-01
0.41366100E-01
0. 4214450 7E-01
0.42881209F.-01
0.43577809E-01
0.44231266E-01
0.44839a93(:-01
0 .45407224E-01
0.45932136F-01
0.46410948E-01
0.46847977E-01

The index of refraction is 8.864 -j 1.979.



Table S7. Mie parameters for a liquid waiar sphere:
T = 273.2K (O.OC).

v = 2.91 GHz,

a

(m)

0.0001
0.0002
0.0003
O.OOC4
0.0005 "
C.OJ06
C.OOC-7
G.30CS
0.0009
C.0010
0.001 1
0.0012
0.0013
O.G014
0.0015
C.0016
0.0017'"
0.00 IB
0.0019
0.0020
0.0021
0.0022
0.0023
0.0024
0.0025
0.0026
0.0027
0.0023
0.0029""
O.OOiO

• 0.0031
0.0032
0.0033
C.0034
0.0035
C.00?.6

' 0.0037
0.0038
0.0039
0.0040
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0043
0.0049
0.0050
0.0051
0.0052
0.0053
0.0054
0.0055
.0.0056
0.0057
C.0053
0.0059
0.0060

X

0. 30494479E-02
0.60988925E-02
0.91483407E-02
0. 12197785E-01
6. 15247237F-br
0. 13296689F-01
0. 21346133F.-01
0. 24395531E-01
0. 27445033F-01

_0. 304944 7QF.-01
"6. 33543933F-01

0. 36593381E-01
0. 39642800F-01
0.42692266T-01
0.45741700C-01
0.43791 166E-01
0. 51640600^-Of"
0. 54390066F-01
0. 57939462E-01
0.60988929F.-01
0 .64C38356E-01
0. 6708782 9E-01
0. 7013/262F-01
0.7 -136696F-01
0. 7 6 2 3 & 1 8 8 E - C 1
0. 71)285562F.-01
0 .82235055E-01
0 . 8 5 ? R 4 4 S 8 E - 0 1

~0.8a43?921F-Gl'
0.91483414F-01
0.94532847E-01
0.97582281F.-01
0. 10063 171E 00
0.10368121F 00
0.10673C64h 00
0. 1097B007E 00
0. 11232957F. 00
0. U 5879006 00
0. 11892843E 00
0.12197781E 00
0.12502730? 00
0. 12807673F 00
0. 1311261 7E 00 ;
0.13417560E 00
0.1372250SE 00
0.140274475: 00
O. l4332396 fc 00
0. I4637345t 00
0.14942288E 00
0.1524723KE 00
0.15552175F. 00
0.15857124E 00
0.16162062E 00
0.16467011E 00
0. 16771954E 00
0. 17076904E 00 "
0. 17381 841F 00
0.176867965 00
0.17991740E 00
0. 18296683F 00

^
(m2)

0.10061778E-11
0.80678702E-11
0.27333386E-10
0.6513661BE-10'
G.l2309172E-b<j
0.22318865E-09
0.35789127E-09
0.540239191--09
0.77395068E-09
0.10335302F-08

~"b. 14643859E-08
0.19329407F-08
0.25017541F-08
0.31846907E-08
0.39969592&-08
0.49554565fc-08
0.60786327F-08
0.738f.9231C-Ofl
0.8S028944E-08
0. 10651039C-07
0.12658973fc-07
0.14956349E-07
0.17576035E-07
0.20553625E-07
0.23929427E-07
0 .27746232 r -Q7
0.32051577F-07
0.36H97337E-07

""0.423401 3 3E-07
0. 4844202 6E-07
0.55270721E-07
0.62900199E-07
0.71411591C-07
0.8C8si2733E-07
0.9144019SF-07
0.1031 5887E-06
0.11616402C-06
0.13058036E-06
0.14654444E-06
0.16420518E-06
0.18372629E-06
0.20528444E-06
0.229074SOE-06
0.25530630E-06
0.28421397E-06
0. 31604770E-06
0.35108553E-06
0.38963020C-06
0.43200811F-06
0.47858725E-06
0.52975747E-06
0.58595754E-06
0.64765817F-06
0. 71538813t-06
0.78971397E-06
0.87126745E-06
0.96073381E-06
0.10588847E-05
0.11665479E-05
6. 12846431F-05 i'"

Qg

(m2)

0.21862475E-17
0. 11403734E-15
0.12530768t-14
0.69926432E-14
0.26614161E-13
0.79139910E-13
0.199tH087E-12
0.44424533E-12
0.90103283E-12
0. 16960469E-11
0.30045489E-11
0.50679608E-11
0.81912931F-11
0. 12734412E-10
0.19340196F-10
0.28497565E-10
0.41032955E-10
0.57732196E-10
0.60019547E-10
0. 10839904E-09
0. 14590849E-09
0. 19297280E-09

"" 0.2520C753E-09
0.32561331E-09
0.41623327E-09
0.52681659E-09
0.66109096E-09
O.H22d6B22E-09

"0.10163603E-06
0. 12465462E-08
0. 15186263E-08
0 .18387365H-03
0.22133593E-08
0.26498956E-08

"0.31560896f.-08
0.37405421E-08
0.44133088E-OB
0.51S41980E-08
0.60647842F.-08
0.70675945E-08

" 0.82051166E-08
0.94927017E-08
0. 10946700E-07
0. 12581470E-07
0.14416937E-07
0.16472818E-07
0. 18769665E-07
0.21323983E-07
0.24176941F-07
0.27339389E-07
0.30341484E-07
0.3471 5999E-07
0. 38993193E-07
6.43709658F-07
0.48899615E-07
0.546U0072F-07
0.60357417E-07
0.67715405E-07
0. 7521M7SE-07

"" 0.83416353E-07

Qt

(m2)

0.10061804F-11
0. 806798461-11
0.27334648E-10
0.65143613E-10
6.12811834F-09
0.22326785F-09
0.358091 11E-09
0.54C(.3:i50E-09
0.77985174E-09
0. 10852264F;-08
0. 14673907E-OS
0.193800R9E-08
0.25099456E-08
0 .31974752t -08
0.40163002f-08
0.4983956'.E-Ofl
0.61196666E-08
0. 74447080r-08
0.89829157F.-08
0.1C75993CF.-07
0.12804a82E-07
0.15149322F-07
0. 17828043E-07
0.20879238E-07
0.243456635-07
0 .28273050E-07
0. 327126 70E-07
0.37720206E-07
0.43356497E-07
0.49688573E-07
0.56789350E-07
0.64738970E-07
0.73624960t-07
0 .83542659E-07
0.94596317E-07 '"
(J.10689945r:-06
0.12057734E-06
0.13576459E-06
0.15260923E-06
0.17127280E-06
0.19193141E-06 "
0.21477717E-06
0.24002094E-06
0.26"08780E-06
0.29863094E-06

0. 33252053E-06
0. 36985523E-06
0.410S5922E-06
0.45618509E-06
0.50592666E-06
0.56059901F-06
0.62067357E-06
0.68665139E-06
0. 75909782E-06
0.83861363F.-06
0.92586754F-06
O.IA215917E-05
0.11266002E-05
0.12417649E-05
0. 136B0601F.-05

W

0.217281 83E-05
0.14134551E-04
0.45842C55E-C4
0.10734196E-03
0.20773108E-03
0. 3546855<5E-03
0. 55798aiiHC-03
0 . S2163652F-03
0. 1 1553H97E-02
0. 15624^08? -02
0. 204754536 -02
0.26150343F-02
0. 3 2 6 3 5 3 4 0 E - C 2
0. 39982 7'J6£-02
0.481 5425 7F-02
0.57170?'i7!--02
0. 67050 '>41F-02
0.77615120f : -02
C.89079700F-02
0. 1C119863K-01
0. 11394754E-01
0. 12738U49e-01
0. 14135454F.-01
0. 15595U75G-01
0. 170S6810F-01
0. 18633168F.-C1
0.20209016F.-01
0. 21815C50S-01
0. 23441</- , t f fc -CU
0 . 2 5 0 8 7 1 7 8 E - 0 1
0 . 2 6 7 4 1 3 9 3 S - G I
0.28402310E. -01
0. 30062^20f-:-01
0. 31719070E-01

' ' 0. 3 3 3 6 3 7 6 7 ^ - 0 1 "
0. 34991216E-01
0.36601476E-01
0. 381 85 ! 98I--01
0.39740611E-01
0.41265130E-01
0 .42750254E-01
0.44197S06E-01
0.45607269E-01
0.46965446E-01
0.48276767E-01

0.49539249F-Q1
0. 5074n680F.-01

0 .5299 a Oybc -01
0* 54038?45"-01
0. 55015229L -01
0. 5 5 9 3 2 7 7 9 E - 0 1

0.57581060E-01
0. 58310062^-01
0.58 r.71796i;-0l
0.59571 169P-01
0.60105976E-01
0.60571991E-01
0.609741S4b-01

The index of refraction is 9.026 -j 1.413.



Table S8. Mie parameters for a liquid waier sphere:
T = 283.2K (IOC).

10
v = 2.91 GHz,

a

(m)

o.oooi
0 . 000 2
O.OJ03
O.OOG*
0.0005
0.0006
0 . 1 ) C 7
0.0003
O . O O C 9
c.ooio ~
0.001 1
0.0012
0.0013
O.C01*
0.0015
G.OOlb
n.ooi 7
0.001 3

. C.OOIO
0.9020
0.0021
0 .0022
0.0023
0.002*
0.0325
C.0026
C . 0027
0 .0323"
0.0029
0.0030
C.0031
0.0032
0.0033

" 'G.lC'i*
0.0035
C.J036
0.0037
0.0038
0.0039
C.f)J*0
0 .00* 1
0.0(1*2
0.00*3
C.OO**
0.00*5
0.00*6
O.OJ*7
0.00*8
P. 00*9
0.0050
0.0051
0.0052 .
0.0053
0.005*
0.0055
0.0056
C.0057
0.0053
6.0059 "
c.oo^o

X

0.30*9<V*79E-02
0.60938925E-02
0.91',S3*07F-02

"0.121 97785F-01
0. 152*7237E-01
0. 1 82 96669F.-C1
0. ?13*61"J3C-C1
C. 2*395bi lE -01
0. 27*<.5033 (.--01
6. 30*9^^78E-01
0. 3 3 5 4 3 9 3 3 F - 0 1
0. 36593381E-01
0. 39642800E-01
0.*26'i2266F-Cl
O.A57 ' ,17C3E-0!
O.*879!16if-0l
0. 513'tQ*00;-01
Q.5.*S9G066E-01
0. 579 i9<.62F.-01
0.60938929E-01
0.6*C33336C-01
0.67C87ft29E-01
0. 701 37262F-01
0. 73! 36656E-01
0. 76236l8Hr-01
0. 79?3i i62F-01
C. H 2 3 3 5 C 5 5 E - 0 1
0. H 53 8** 8 OF — 01*
0.8 8* 33 92 IE — 01
0. 9 1*83*1*E-01
0.9*5328*7E-01
0.97562281t-01
0. 100631 71E 00
0. 1036812l'e "OP"
0.1067306*C 00
0.10978007F. 00
O.U282957E 00
0. 11587900E 00
0.11392«<.3E 00
0. 1 ?! 97781F 00
0 .12502730F 00
0. 12^07673F 00
0.13112617E 00
0.13*17560F 00
0.13722509E 00
0. 1*027** 7E 00
0. 1*332 396E 00
0. I*ft373*5f 00
0.1*9*22B8E 00
0.152*7238F 00
0. 15552175E 00

^.0. 1 585712*E 00
0.16167062C 00"
0. 16*67011E 00
0.1677195*E 00
0.170769C*E 00
0. 173818*1F. (10

_P_- 1 7f> f!67"|6E_00
0. i 7991 740E CO
0. 16296683P 00

Qa

(m2)

0.76297557E-12
0.61172*730-11
0.207217*i,E-10

"0.*9370660S-10
0. 97062192' -10
0.16906869E-09
0.271008101 -09
0.*0891690C-09
0.58932770L-09
0.319 i*526E-09 "
0.11067327E-03
0.1*599959E-08
0. IS8B*59*E-08
0.2*02*087E-08
0. 30111289E-03

' "6 .37330565C-08 ' '
0 . *5758775 f -C8
0.55566*31E-08
0.66919A83E-08
0.799S8692f-08
0.95007131E-08
0.11216258L-07
0.13170631E-07
0. 15390029C-07
0. 1 790396HE-07
0.207*38761-07
0.239**633f-P7
0 . 2 7 'j 't 4H 1 i. - 0 7
0.3158*0086-07
0. 36109672fc-07
O.*1170860£-07
0.*682170*F-07
0.53121*93C-07

"6.6013*823t-07"
0.67932376?-07
0.765912^76-07
0. 86 19 55*1 E -07
0.9683708<,E-07
0.10861612E-06
P.1216*190E-06
P. 1 3603471E-06
0.15192*16E-06
0.16945381F-06
0. 1 HH778H 7F-06
0.21007077E-06
0.23351*70F-06
0.259316C*E-06
0.28769762E-06
0.31ft903*0f:-06
0.35320386E-06
0.39088872E-06
P,*3228596E-06
0.*77V*677C-06
0.52766313E-06
0.582*6229E-06
0.6*261775t-06
0.70E6*519E-06
P..7flll2:»79F-Oft
0. 86C68<>05E-06
0.9*802289F-06

Q

(m2)

0.21805258E-U
0.11370*386-15
0.12*93501E-1*
0.6971V622F-1',
0.2653*55*E-13
0.78952* 1 5E-13
0. 19921163E-12
O.i.*291 193E-12
0.89832791E-12
0.16909*86E-H
0.299552*8F-11
0.50527*21E-11
0.81666887E-11
0. 127A5998R-10
0. 1 92 8 2 09 or -1 0
0.2.8*H967E-10
0.*09C9*70E-10
0.5760d307E-10
0.79778531E-10
0.10856123E-09
0.1*5*6857E-09

"0. 19239080E-09
0.2512*68CE-09
0.32*629216-09
O.« f l<.975176-09
0.52522031E-09
0.65908989E-09
0.82037155E-09
0.10132759E-08
0.12*27521E-08
0.1513999*E-08
0.18331168E-08
0.22065936E-08
0.26*17728E-P8
0.31*6A031E-08
0.372903*9E-08
0.*399698*E-08
0.51681717E-08
0.60*5962CE-08
0.70*55819F-08
0.8179i,838F-08
0.9*629300E-08
0.109122*96-07
0. 125*1705F:-07
0.1*371196E-07
.0.16*20252E-07
0.187P9528E-07
0.21260210E-07
0.2*09r t526£-07
0.27250209E-07
0.307^0232^-07
0.3*601 307E-07
0.38863*51E-07
0.*3563155E-07
0.*873*336E-07
0.5'«*13995E-07
0. 606*3233007
0.67*80f<12F-07
0.7*953050fc-07 "
0.83122188E-07

Q

(m2)

0. 76297779E-12
0.6U736I8E-H
0.20722993E-10
O.*9377b',ie-10
0.970S8726E-10
P.1691^,765E-09
0.27120750E-09
0.*0935938E-G9
0.59022609E-09
0.82103635F-09
0. I l0972d3t-08
0. 1*650^87E-08
0.18966262E-08
0.2*15 15*7E-08
0.3032*11CE-08
0.3761*711E-08
O.*6167870c-08
0.561*25*0f.-08
0 .^7717281E-08
0.8108*330E-08

0. U*08b5<?E-07
0.13*21879E-07
0.1571<,C58E-07
0. 1831H9A6E-07
0.21269C98r.-07
0.2*603725E-07
0.2836*<.<j6E-07
0.32597285E-07
0.37352*25E-07
0.*268*860E-07
0.*865*822E-07
0.55328087E-07

" 0.62776621E-07"
0.71078830E-07
0.80320319C-07
0. 905952 79E-07
0.10200529E-06
0. 1 I*662l0t-06
0. 12863753F-06
0. 1**21*20E-06
0. 1613H711E-06
0.1«036610E-06
0.20132057E-06
0.22***198E-06
P. 2*993500E-06
0.27802b60E-06
0. 30895785F-06
0.3*30U19^E-06
0. 380<.5<.08E-06
0.*2162895E-06
0.*6688729E-06
0.51661027E-06
0.5712263*E-06
0.63119666E-06
0.697031 79E-06
0.769293*2E-06
0.8*860460E-06
0.93563710E-06
0. 10311*51E-05

W

0.28579152Q-05
Q. l8587l«.7t -Q*
0 .60288105^-0^
0. j/,1 19?6Sb-03
0.273301' ;ot-03
0. * 6 6 7 6 f c C 7 K - - 0 3
0.73*53'j7*l--03
0. 108196? l f r-02

0.15220062E-02
0.205952937-02
0 .26993316E-02
0. 3 * * 8 8 5 5 8 £ - C ?
0.*305S029C--02
0. 5277f .C70i . - -02
0. 635 'i 6 i*5E- 02
0.7553*1 72F.-C2
O.S8610239G-02
0. 10261077E-C1
0.11781115F-01
0. 1339X673F:-Ol
0. 150'30*26E-01
0. 16863585E-01 '
0. l«719196i;-01
0 .206577J3E-01
0.22652782F-01
0.2*69*C55E-01
0.26788212E-01
0.28922*87b-or"
0.3108*672E-Ol
0.33270989E-01
0. 35*6923*E-01
0.37675951E-01
0.39881978E-01
0.*2082109F-01 "
0.**266388E-C1
0.*6^,270',1E-01
0.*856*322E-01
0.50665721E-01
0.527285UE-01
0.5*7*9b30E-01
0 .56717601E-01
0.586'}*973E-01
0.60500551E-01
0.62297180E-01
0.6*030766E-Ol

_.. 0. 65698087E-01
" 0 .672942*OE-01 "

0 .68312h09E-Ol
0. 70257664E-01
0. 71f,25^i7lE-Cl
0. 7 2 9 C S 2 2 3 E - 0 1
0.7-*1 105681--01
0. 7 5 2 2 7 7 3 7 ^ - 0 1
0. 76262*74E-01

0. 78C65276C-01
0.78836262E-01
0. 7951S689E-01
0.801C9060E-01
0.80611527E-01

The index of refraction is 8.981 -j 1.034.



Table S9. Mie parameters for a liquid wai2r sphere:
T = 293.2K (20C).

11
v = 2.91 GHz,

a

(m)

0.0001
0.0002
G.ono3
0.0004
0.0005
O.OOC6
0.0007
0.00'JS
0.0009
0.0010
0.0011
C.0012
0.0013
O.OQ14

0.0015
0.0016
O.OU17
0.031;;
O.C019
o.oo?o
0.0021
C.0022
0.0023
C.0024
C.D025

. C . O C 2 5
" C.0027 "

0.0023
0.0029
0.0030
0.0031
C.3032
O . O T ? 3
0.0034 ' •
0.0035
0.0036
0,0037
0.0038
0.0039
C.0040
0.0041
0.0042
0.0043
0.0044
C.0945
O.C046
C.0047
0.0043
0.0049
0.0050
0.9051
C.0052
0.0053
0.0054
0.0055
0.0056
0.0057
0.0053
0.0059
0.0060

X

0. 30494479F.-02
0.609839256-02
0.914834076-02
0. 12197765F.-01
0. 15247237C-01
0. 1 6?9*6396-Cl
0. 213461 33E-01
0. 24395531E-01.
0. 2744503 36-01
0. 304944 7ar :-oi
0. 33543933F-01
0. 36593381E-01
0.396428006-01
0. 42A92266r-01
0.457417COF-C1
0.43791 1668-01
0. 516406006-01
0.54890066E-01
0. 579394626-01
0.60936929E-01
'6. 640383366-01
0.670878296-01
0.701372626-01
0. 731C6696F-01
0.762361836-01 " "
0.79235562E-01
0. 823350556-01
0. 45384438C-01
0.88433921E-01
0.914834UE-01
0. 94532 847E-01
0.97582281^-01
0. 1CC63171E 00
0. 10369121F 00
0.106730S4E 00
9.109780076 00
0.11282957E 00
0. 1158790CE 00
0.118928436 00
0.12197781E 00
0.12502730E 00
0. 128076736 00
0.13112617E 00
0. 13417560E 00
0. 137225096 CO
0. 140274476 66
0.14?32396E 00
0 .14637345E 00
0.14942288E 00
0. 1 5 2 4 7 2 3 3 F 00
0.155521756 (10
0.15B57124E 00
0.161620626 00
C.16467011E 00
0.16771954E 00
0.170769046 00
0.17381R4H 00
0. 176867966 ~00
0. 179917406 00
0.18296683E 00

Q

(m2)

0.59044062E-12
0.47333032F.-U

~0.16030iOPf-lo'
0. 38180764E-10
0.75033507E-10
0. 13063561F-09
0.20928574(1-09
0.31558534F-09
6.45449799F.-09
0.631400716-09
0.85214968E-09
0.112313916-08
0.14513595E-08
0. 184448976-08
0.23109410V:-08
0.28599574E-08
0.35016783E-03
0.424724796-Of )
0.510391246-08
0.60909596E-08
0 .72354034C-08 ""
0.85311598F-08
0. 100049256-07
0.116758466-07
0.1356555CE-07
0. 156969446-07

"6. 180953956-07 "
0.2C788640E-07
0.23306827E-07
0.27182946E-07
0.30953107E-07
0.35156589E-07
0.39836124C-07
'6. 450387146-07
0.50315181E-07
0.57221204E-07
0.64317476E-07
0.72170337P-07
0.80351862E-07
0.90440267E-07
0.101022246-06
0.112690946-06
0. 12554909E-06
0.13970805E-06
0.155291106-06
6.172429746-06
0.19127168F-06
0.21197599E-06
0.23471632F-06
0.25968683E-06
0.28709400E-04
0. 31717036E-00
0.3501666C6-06
0.336362166-06
0.42606217E-06
0.469601 736-06
0.51734935E-06
0.56971641F-06
0.627151286-06
0.690149256-06

Q

(m2)

0.21743940E-17
0. 11334804E-15
0.12453574C-14
0.69493768E-14
0.26449363E-13
0. 706*85496 -1 3
0.198571146-12
0. 441486756-12

" 0.39543645E-12
0.16855094F-11
0.29858815F-11
0.50364686E-11
0.81403738E-11
0. 127048896-10

" 0.19219862E-10
0.28320166E-10
0.40777479E-10
0 . 5 7 4 2 2 2 7 5 E - 1 0
0.79520918E-10
0.10B20980E-09

"0.144997446-09
0.191767286-09
0. 25043190E-09
0 .32357472E-09
0.41362513T-09
0.52351123E-09

"0.65693917F-09
0.81769236E-09
0.10099548E-08
0.12386787E-08
0.15090216F-08
0.18270800E-C8
0.21993023E-08
0.2633016CE-08
0 .313593776-08
0.37165921E-08
0.438494756-08
0.51507705E-08
0.602553036-08

" 6.70216295E-08
0.81515203E-08
0.943038366-08
0. 10874469E-07
0.12497956E-07
0.143206696-07
0. 16362041E-07
0.1S642556E-07
0.211334036-07
0.24010546E-07
0.271495006-07
0. 306252946-07
0.34470091F-07 '
0.387 140246-07
0.433930266-07
0.48540929E-07
0.54194263E-07
0.603988046-07

' '0 .671^77326-07 "
0.74631998E-07
0.82758163E-07

Q

(m2)

0.590442B4F-12
0.473341686-11
0. 16031 3576-10
0 .3818 /71 7E-10
0.750599586-10
0. 130714316-09
0. 209464326-09
0.3160P698E-09
0.455393506-09
0.633066256-09
0.855135746-09
0. 1128175S6-08
0. 145949996-08
0. 185719466-08
0.233016106-08
0.288(127766-08
0.35424559E-08 .
0 .430467046-08
0. ?! SS43636 -08
0.620B1718E-08
0.73H04036E-08
0.87229282f -08
0.102553596-07
0.11999425E-07
0.139791796-07
0.162204586-07
0. 18752335E-07 ""
0.21606333E-07
0.24816782E-07
0.2«A2162flE-07
0.32462129E-07

0.36933(>71E-07
0.4203.5428E-07

" 0.47671733E-07
0.539511196-07
0.609377936-07
0.68702434E-07
0.773211476-07
0.86877435E-07
0.97461907E-07
0.109173816-06
0.122121386-06
0.1^' 423586-06
0. 152206046-06
0. 16961178E-06
0.138791836-06
0.2099142BE-06
0 .233159436-06
0. 258727376-06
0.286836386-06
0.31771930E-06
6.3t)164049f-06
0.38888066E-06
0. 429755236-06
0.474603156-06
0.523796026-06
0.57774815E-06
0.636914146-06
0.70178328E-06
0.77290741E-06

U

0 .36S26466E-05
0.239463416-04
0. 776825916-04
0.13197 'J37?-03
0 . 3 5 2 3 7 6 3 7 E - 0 3
0.60206512F.-03
0.9479045411-03
0. 139699C6E-02
0. 196629166-02
0. 266236916-02
0.34917046!;-02
0. 446425756-02
0. 55775094E-02
0. 68409G33E-02

" 0 . 8 2 4 8 2 9 5 6 E - C 2 "
0.98052062S-02
0. 11511073E-01
0. 13339527E-01
0.153265676-01
0. 17430220E-01
0.196462726-01 """
0 .219842756-01
0. 244196096-01
0, 26965849E-01
0.295336556-01
0. 322747495-01

"0. 350323926-01
0.37845030E-01
0.40696442E-01
0.43582257E-01
0.46485599E-01

0.49402341E-01
0.52320205E-01
0 . 5 5 2 3 2 2 2 7 6 - 0 1
0 .581255336-01
0.60989935F-01
0.63825190E-01
0.666152336-01
0.69356620E-01
0.72044S49E-01
0.746654876-01
0.772213946-01
0.797110206-01
0.821120745-01
0. 84432006E-01

" O.H6667061t-01
0.88810325E-01
0.908536916-01
0.92f l024f t5R-01
0 .94651520E-01
0.9639102ZG-01
0 .980264546-01
0 .99552453E-01
0.100971466 00
0.102276366 00
0.10346442E 00
0.104541726 00
0.105505HE 00
0.10634619E 00
0.10707378E 00

The index of refraction is 8.859 -j 0.761.
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Table S10. Mie parameters for a liquid wafsr sphere:
T = 303.2K (30C).

v = 2.91 GHz,

a

(m)

0.0001
O . C J 0 2
C. r ,o r>3
0.0 00 4
O . O O C 5
C . O U 0 6
O . O O C 7
0.0008
0.0009
c.ooio
C.0-11 1
0.0012
G. - J J13
0.0014
G.0015
C.0016
0.0017
0.0018
0.0019

, " 0.0020
0.0021
0.0022
0.0023
C.0024
0.0025
0.0026
O . O U Z T
0.0024
0.0029
0.0030
0.0031
0.0032
0.0033
G.0034
0.0055
C.0036
0.0037
0.0038
C.0039
0.0040
0.0041
0.0042
0.0043
0.0044
C.0045
G.0046
0.0047
0.0043
0.0049
0.0050
0.0051
0.0052
0.0053
0.0054
C.005S
0.0056
C.0007
0.0053
0.0059
0.0060

X

0. 30494479F-02
" 0.6 39889256-02""

0 .914>J34076-02
0. 121977&56-01
0. 1S247237S-C1
0. 1S296689E-01
0. 21 346133F-01
0. 24395581E-01
0. 274450336-01
0. 3C494478E-01
0. 33543933E-01

" 0.3.6S93381E-01 '
0. 39642 800E-OI
0.'.2t92266E-01
0.457417COF-01
0.4879U66E-01
0.51840600E-01
0. 54890066E-01 "
0. 579394626-01

" 0.6098B929E-OT
0.640383366-01
0. 670878296-01
0.70137262F-01
0.731866966-01
0. 762361886-01
0. 792«55626-01
0. 82335055E-01
0. 85334438F-01
0.8943392 l E ^ O l
0. 914B3414F-01
0.945328476-01
0.975822816-01
0. 10063171E 00
0.10368121F 00
0.106730646 00
0.109780076 00
0.112829576 00
0. 115879006 00
0. 11892843E 00
0.121977816 00
0. 12502 7306 00
0. 12B07673T 00
0.131126176 CO
0.134175606 00
0.1 3722 509t""6o
0.14J274476 00
0.143323966 00
0.146373456 00
0.14942288E 00
0. 1 5247233E 00

" "" 0. 155521756 00' "
0 .15H571246 00
0.161620626 00
0.164670116 00
0.167719546 00
0. 170769046 00

"" 0. 17381841E 00
0.17686796E 00
0. 179917406 00
0. 182966836 00

^(m2)

0.45710690E-12
0.366386876-11
0.124051916-10
0.295365956-10
0.58020C* 76-10
0.100960136-09
0.161642346-09
0.243568506-09
0.35050007fc-09
0.486496186-09
0.655956406-09
0. 8636664 7C-09
0.111484076-03

~0".14i51837E-08
0.177091526-08
0.218887046-08
0.267649776-08
0.32419796E-08
0.389426456-08

~0~.4-*430770F-08 ~
0.54993095E-08
0.*»745329£-0a
0.7»»16082E-08
O.»63434»4t-08
0.102483826-07
0.1184022HE-07
0.1362S156E-07
0.15631 9796-07
0.178734Q4E-07
0.203760356-07
0.231*56056-07
0. 262700946-07,
0. 297201456-67
0.3354S9116-07
0.377926356-07
0.424906876-07
0.476S&058F-07
0.534255956-07
0.597599986-07
0.667446336-07
0.744404366-07
0.829123796-07
0.922331086-07
0. 102479996-06
O.H373908b-06
0.126102306-06
0.139673156-06 '
0.154S6129E-06
0.170887636-06
0. 133786546-06
0.203400546-06
0.229890826-06
0. 253429456-06
0.2792099^6-06
0. 307439456-06
0. 338349826-06
0.372192Q6E-06
0.40924789E-06
0.449822276-06
0.494251766-06

Qg

(m2)

0.216777496-17
~0.H29e349F.-15

0.12410456E-14
0.69252465E-14
0.263573516-13
0.78424246E-13
0.197879206-12
0.439946266-12"
0.89231248E-12
0. 167962876-11
0. 297546456-11
0.50188672E-11
0.811195826-11
0.12660541E-10
0.19152721E-10
0. 282212596-10
0.406349126-10
0.572212976-10
0. 792423496-10

" 0.107830T2E-09
0.14448909E-09
0. 191094326-09
0.249551716-09
0.32243630F.-09
0.412167866-09
0.52166294C-09
0.654617036-09
0.81479690F-09
0.1006J7486-08
•.123427056-08
0.150364376-08
0. 132Q5524E-03
0.21914150E-08
0.262354606-08
0.312461996-08
0.3T031216C-08
0.43689HS7E-06
0.51319375E-08
0.60033649E-03
0.699569476-03
0.812119446-08
0.93950661E-C3
0. 10833467C-07
0. 12450435E-07
0. 14265769E-07 '
0. 16293760E-07
0. 185697186-07
0.21099748F.-07
0.239145636-07
0.270396726-07
0. 304996856-07 '
0 .34326735F-07
0. 335503906-07
0.4320658iE-07
0. 483235776-07
0.539526866-07
0.60123853E-07
0.668349796-07
0.74276443E-07
0.32354006E-07

Q

(m2)

0.457109076-12
" 0 .36639f523E-l l

0.124064336-10
0.295435206-10
0.58046415E-1C
0.101038576-09
0. 161840226-09
0.24400859E-09
0.35139247E-09
0.488175946-09
0.658932026-09
0. 868685356-09
0.112295266-08
0. 14278443E-08
0.179006316-08
0.221709186-08
0.271713276-08
0.329920096-08
0. 3°735077E-08
0.475090906-08
0.56438019E-08
0.66656298F-08
O.T83H615E-08
0.915678666-08
0.106605506-07
C. 12361895F-07
C.142R27766-07
0.16446776F-07
0. 188797816-07
0.2161030H6-07
0.246692526-07
0.28 09 064 66-07
0. 319115616-07
0.361724596-07
0.409172576-07
0.461938116-07
0.520550466-07
0.585575326-07
0.65763402E-07
C. 737403526-07
0. 825616556-07
0.923074596-07
0. 10""'66616-06
0. 114030466-06
6.128004906-06
0. 14240157C-06
0. 15824287E-06
0. 175661066-06
0. 194302236-06
0.215826226-06
0.23C900276-06
0.264217596-06
0.291979866-06
0. 322416616-06
0. 35576807E-06
0.39230258E-06
0.43231591E-06
0.476132876-06
0.524098716-06
0.57660577E-06

0)

0 .474235736-05
' 0. 30830 79<,i;-04

0. 1000324"!6-03
0 .23440H296-03
0.454073546-03
0.776181236-03
0 .12226B246-02
0. 1802S949E-02
0. 25393614F-02
0.344062136-02
0.45155846E-02
0.57775o396-02
0. 722377376-02
0.886689136-02"""
0. 106994366-01
0 .12728952E-C1
0. 14955070E-01
0. 173439876-01
0. 199426676-01
0 .22696H56E-01
0.25601372E-01
0.28668b056-0i
0. 31866498E-01
0.35212826E-01
0. 386629076-01
0.421992606-01
0.45B32C19E-01
0.495414326-01
0.533043636-01
0.571148926-01
0. 609521386-01
0. 64809359i r-Ql
0.68671 4656-01
0. 725287806-01
0.763643336-01
0.80164fl50?-01
0.839301356-01
0. 876392136-01
0. 912873156-01
0.948692566-01
0.983651 386-01
0 . 1 0 1 7 H C 1 2 E 00
0 .10511130E 00
0. 1 0 8 3 3 0 L 3 E 01
0. 111447046 00
0.114456306 00
0.117349456 00
0.120116236 00
0 . 1 2 2 7 6 3 2 8 6 00
0 . 1 2 5 2 8 4 4 3 E 00
0 .127667016 00
0.12991S40F 00
0.132030961; 00
0.134003536 00
0 .135S4292E 00
0 .137528246 00
0. 13907335E 00
0.140475396 00
0.14172220E 00
0.142825486 00

The index of refraction is 8.700 -j 0.555.



T;.ifo.U: S.ll. Mic parameters for a liquid water sphere:
T = 263.2K (-10C).

\> = 4.805 CM/.,

— . — — . —

a

' (m)

0.0001
0.0002
0.0003
O.C004
C.0005
0.0006
0.0007
O.OCG'i
0.0 JOT
0.0010
0.001 1
0.0012""
0.0013
0.0014
O.JO 15
0.0016
C.0017
0.001 3
0.0019
0.0020
O.OJ?1
C.OJ22
0.002J
0.0024
0 . J "i 2 5
0.0026
0.0027
0.0023
0.0029
0.0030
0.0031
0.0032
0.0033

.0.0034
0.00 i 5
0.00i6~" ~~~
0.0037
0.0038
O.OC39
O.OC40
0.0041
0.0042
G.0043
0.0044
0.0045
0.0046
0.0047
0.0048
0.0049
0.0050
0.0051
C.0052
0.0053
0.0054
0.0055
0.0056
O . G 0 5 7
0.00-56
0.0059
O. 0060

X

0.50352514E-02
0. 10070506t-01
0. 15105758E-01
0. 201 41009E-01
0.2517626BE-01
0. 3021 1527t-Cl
0. 35246778E-01
0.402320375-01
O.«.5?17292r-01
0. b0352544i;-01
0.553378C2E-01
b.~60423043E-01~
0. 6545H23PE-01
0.70493460E-01
0.7552R741F.-01
0. S0564022F-01
0.855' i9244E-01
0. 19P634525E-oi
0. <35669746t>01
0. IOJ70509E 00
0.10574025E 00
0. U077553E 00
O.U5H10B1E 00
0. 12084603? "bb
0. 1258 >> 131? 00
0.13091654R 00
0.13595132E. 00
0. 1409a7C4g 00
0. 14602232E 00
0. 15105760E 00
0.156C<»2B2E 00
0. 161 12810F. 00
O.U616338E 00
0.171 19 36 IE 00
0. 176233*9? 00
"0. 131 26^1 IE OC"
O.U630439F 00
0.19133961E 00
0.196374B3E 00
0. ?01 41 006F 00
0.20644540? 00.
Cl. ?1 1 430506 '~00
0.21651564E 00
0.2215510GT 00
0.22653634F. 00
0.?3162150E 00
0.?3 fc6569CE 00
6. 24169213E 00
O . J 4 6 7 2 7 2 9 E 00
0. J51 76269C 00
0.25679785E 00
0.26183319E 00
0.?f i636829F. 00
0 .27190363E 00
0 . ? 7 6 9 3 8 P 6 f OC
0..'31 9 / 4 l 4 f no
0. ? 57 009 JOG 00
0. 392 -44 70E 00
0.2.9703004F 00
0.30211514!; 00

Qaa

(m2)

0.3864C861E-11
0.31054062E-10
0.10560440E-09
0.25297386E-09
0.50077675t-09
O.S7954333E-09
0.14235133F-08
0.21714437c-03
o.3i675i9er-oa
0.44622330E-08
0.61136625F.-OS
0.81880245E-08
0. 10761390F-07
0.13920946E-07
0.1 776564Ct -07
0. 22409662 f -07
0 .2 / - J91 r t l 2 t -07

"" 0.3162900 7E-07
0 .4251774CF-07
0.51336938E-07
0.62799870F-07
0. 75647733F-07
0.90652463F-07
0. 10812050C-06" "
0.121396 76L-06
0.15186616C-06
0.17897037E-06
0.21019116E-06
0.24607732E-06

' 0.28 72408 8E-06
0. 33436714E-06
0.3862212BE-06
0.4496573H-06
0.51962672E-06
0.5991919<5£:-06

""b. 6^95301 7L-06
0.79195320f-06
0.90791144C-06
0.10390104E-05
0.11870243E-05
0.13539102E-05
0.15417945E-05
0.17530419E-05
0.1S901818F-05
0.2256C043C-05
0.25534600c-05
0.28357685E-05
0.32562803E-05
0.36685906E-05
0.412637.75E-05
0.46334098E-05
0.51935131E-05
0.58103842F-05
0.643 76322H-05
0. 72284447E-05
0.80356522E-05
0.8'31 13382^-05
0.9S56647i:-05
0.10372413E-04

_.0.11957023E-04

s

(m2)

0.14328595E-16
0.81197362F-15
0.921U5109E-14
0.51744582E-13
0.19705515E-12
0.53B69847F-12
0.14843239E-11
0.33106313E-11
0.671293A6E-11
0.12649189E-10
0.22417304E-10
0.37784081E-10
0.611 129?OT-10
0.95391 1 12^-10
0. 1444B200F-09

0.21296542F-0 '>
0. 3066538 1E-09
0 .43258241E-09
0.59899530E-09
0.81587204E-09
0. 1094H464E-68
0.14493016E-08
0. 18952169E-08
0.24506497E-08
0. 31363709E-08
0.39755541E-OB
0.49950835E-08
0.62260135E-08
0.77019209E-08
0.94607451E-08
O.H545481E-07
0.14004200E-07
0. 16889683E-07
0.20260579E-07
0.24181730F-07
0.28726173E-07'
0. 33974029E-07
0.40012615F-07
0.46937874E-07
0 .54857356F-07
0.63890G70E-07
0. /4158663E-07
0.85811507F-07
0.9900065Bt-07
0.11389602F-06
0. 1 J068228F-06
0.14957266F-06
0.1707S276E-06
0.19456496E-06
0.22118343E:-06
0.25093522E-06
0.28414701E-06
0.32116026F-G6
0.362365'i4E-06
0.40817952E-06
0.45903420E-06
0.51542474E-06
0.57786036E-06
0.64690357E-06
0.7231 1923E-06

Q

L

(m2)

0.36641009E-11
0.31054R81E-10
0.10561362E-09
0. 25302560E-09
0.50097393E-09
0.88013219E-09
0. 14249S77E-08
0.21747544E-08
0.31742329E-08
0.44749342E-08
0.61360801E-08
0.82258111E-08
0.10822504E-07
0.14016340E-C7
0.17910125E-07
0 .22622629S-07
0. 282P.3468E-07

" 0.35061593E-07
0.43116739E-07
0.52652H62E-07
0.63894731E-07
0. 770970 70E-07
0.92547630G-07
0.11057119t-06
0.13153317E-06
0. 15584374E-06
0.18396546E-06
0.21641722E-06
0.25377926E-06
0.29670167E-06
0.34591267E-06
0.40222551E-06
0.46654702E-06
0. 53998731E-06
0 .62337375E-06
0.71825639E-06
0.82592726E-06
0.94792409t-C6
0.10859485E-05
0.12413823E-05
0.14178004E-05
0. 16159538E-05
0. 18333537C-05
0. ?'.39lB30t-05
0.23699004E-05
0.26fl41426E-05
0. 3035341 3t-05
0.34270724E-05
0.38631561E-05
0.43475611E-05
0.48S43458E-05
0.54776601E-05
0.6131545PE-05
0.6849SI985F-05
0. 76366250E-05
0.84946869E-05
0.94267634E-05
0. 10434708E-04
0.11519316E-04
0. 12680142E-04

UJ

0.37081309E-05
0.26146401E-04
0.87209497E-04
0.20450333E-03
0 .393344C9E-03
0.66887494E-C3
0.10416324E-02
0.15223012E-C2
0.21148217E-02
0.28266758F-C2
0. 36533589E-02
0 .45933537C-02
0.56468160E-02
0.68057G68E-02
0 .80670565C-02
0 .9413819SE-02
C . l C e 4 C 2 4 1 E - G l
0 . 1 2 3 3 7 7 8 5 E - G 1
0. 13892405E-01
0. 1549S300E-01
0.171351586-01
0.1379a',00f-01
0. 20478275^-01
0. 22163544E-C1 """
0. 23844711F-01
0 .255098726-01
0. 27152285;-01
0. 28768566E-01
0.30348397E-01
0. 31886388E-01
0.33376865E-01
0. 34816767E-01
0.36201455F-01
0. 37527420E-01
0.38791701F.-01
0. 39994314E-01
0.4H34406E-01
0 .42210780E-01
0 .43222927E-01
0 .44172749E-01
0.45062810S-01
0 .45691572E-01 "
0 .46665758E-01
0.473B7257C-01
0 .48C5941 1F.-01
0. 486867876-01
0.49277045E-01
0. 4933342 1E-01
0. 503o4248E-Cl
0.5087528.86-01
0. 51375397E-01
0.51873792E-01
0. 5 2 3 7 8 3 5 6 E - G I
0. 52900087E-01
0. 53450249E-01
0 .5403779ac-01
0. 54676745E-01
0. 55378679E-01
0.56158155E-01
0.57027686E-01

The index of refraction is 7.991 -J 2.688.



Table S12. Mie parameters for a liquid water sphere:
T = 273. 2K (O.OC).

v = 4.805 GHz,

a

(m)

0.0001
0.0002
0.0003
0.0004
C. 0.305
0.0006
G.C1007
C.0008
C.0009
0.0310
0.0011
O.OC/12
O . O C 13
0.001'.
0.0015
0.3316
C . i 31 7
o . o n i h
0.0019
0.0020
0.0021
0.012?
G . O C 2 3
C .0324
C.00 '25
0.0026
0.0327
C.0328
0.0029
0.0030
0.00' i l
C.0032
O . C 0 3 3
0.00i4
0.0035
0.00 3 5
0.0037
0.0038
0.0039
0.0040

" 0.0341
0.0042
0 . 004 3
0.0044
0.0045
0.0046
G . C 0 4 7
C.004S
0.0049
0.0050
r.OGt; 1
0.0052
0.0053
0.0054"
0.0055
0.0056
0.0057
0.0058
0.0059
O.OOoO

X

0.50352514E-02
0. 10070506E-01
0.151057586-01
0. 201 410096-01
0. ?51 76268P.-01
0. 302 11527F-01
0.35246773F-01
Q.402o2C37F. -01
0 .45M7292E-01
0. 503525446-01
0. 553378026-01
0.604230436-01
0 . fc545S2386-01
0.70493460^-01
0. 755 2 8 74 IF. -Cl
0.c!C.5t.4022F-01

" 0. H5b',9244r.-01
0.906345P5F-01
0. 956697466-01
0. 1007G509E 00

. 0. 105740256 .00
0. I 1 0 7 7 5 5 3 6 00

"~ o. i i s b i o a i F "cd™
G.120J46G3? 00
0. 125 83! 3 IE 00
0. 1 3 C 9 1 6 5 4 E 00
0. 13595182E 00
0. 14G98704u 00
0. 146022326 00
0 .15105760F 00
0.156C9282C 00
0.16112810E CO
0. 1*6 16333C CO
0.171 19861F. 00
0. 1 7623369E 00
0.18126911F. 00
0. 1863C439E 00
0.19133961E 00
0 .19637483E 00
0.201410066 00
0.206X45406 00"
0 .2114805CE 00
0.21651584F 00
0.22155100E 00
0.226586346 00
0.23162150P 00
0.236656SOE 00
0.2416421 >£ 00 "
0. 246 72729C 00
0 . 2 5 1 7 6 2 f i 9 E 00
0 . 2 5 6 7 9 7 8 5 E 00
0.261833196 00
0.2668A829F. 00
0.271903636 00 "~
0.27693886E 00
0.28197414E 00
0.287C09306 00
0.29204470E 00
0.297C8004E 00

" 0.302 11 51 46" 00

Qa

(m2)

0.27426337E-11
0.22C59701F-10
0.751 11209E-10
0. 13023893E-09
0.35757597E-09
0.62967986F-09
0 .10222090E-OH
0.15646211E-08
0.229C9434E-08
0.324058546-08
0.445S2809E-08
0.600004676-08
0.7924171 56-03
0. 103G2799F.-G7
0.1321 75166-07
0. 167632566-07

" 6.210483l9r.-07'
0.261975936-07
0. 3235382 H6-07
0.39680927E-07
0.483658876-07
0.586226896-07
0.70.-J952511-07"
0. 34rf62052E-07
0. 101440556-06
0.12079164E-06
0.143327616-06
0. 169517366-06
0. 199894946-06
0.23506766E-06
0 .275727936-06
0. 322663716-06
0.376 772396-06
0.439075056-06

"6~. 510737446-06
0.593082296-06
0.687620856-06
0. 7960704 8F-06
0.92038476E-06
0. 10627900E-05

" 0.122581976-05"
0.14123270F-05
0.16255872F-05
0.18692663E-05
0.21475262E-05
0.24h501906.-05
0.2H270042E-05

"6.32i92718t-05
0.370H2445F-05
0.42410084E-05
0.48451329P-05
0. 552879106-05
0.63004081E-05
"0.71686591E-05"
0.81419512E-05
0.92281380E-05
0.1C433740E-04
0.11763470E-C4
0. 132190556-04
0.147984136-04 "

Qg

(m2)

0.143049046-16
0.81053154F-15
0.919-.0785E-14
0.516524156-13
0. 1967031 7F-12
0.587648646-12
0.14R167596-11
0.330472896-11
0.67009766E-H
0.126267386-10
0.223775036-10
0.37717274E-10
0.61C05118F-10
0.95223815E-10
0.14423104E-09
0.212596866-09
0. J06127796-09
0.431851676-09
0.597998106-09
0.814539326-09
0. 109309766-08
0. 1447051 16-08
0 .189237876^08
0. 244714746-08
0.31321210E-08
0.39705128E-08
0.498926416-08
0.62195227E-08

""0.76950073E'08
0.94538350E-08
0. 115393036-07
0. 139998486-07
0.168888766-07

/O. 202657066-07
"'"0.24196325E-07 '

0.287552776-07
0.340244176-07
0.40093866E-07
0.47062940C-07
0.550433736-07
0.64160645E-07

\ 0.74544573E-07
>0.86353850E-07
0.99754004E-07
0.11493159E-06
0.13209308E-06
0. 151479586-06
0.173342646-06
0. 19797824E-06
0.225708.396-06
0. 256899406-06
0.291965826-06
0.33135331E-C6
0.37558061E-06""
0.42521583E-06
0.4SOil6662E-06
0.54322214E-06
0.613016436-06

__0.69103947E-06

Qt

(m2)

0.274284856-11
0.220605206-10
0. 751204106-10
0. 180290596-09
0. 357772706-09
0.630267626-09
0.1023690TE-08
0.15679260E-08
0.22976445E-08
0.32532121E-08

' 0.448165956-08
0.603776586-08
0.798517876-08
0. 1039M026E-07
0.13361749E-07
0.169758546-07
0.213544446-07
0 .26629447E-07
0.32SI518286-07
0.404954686-07
0.49458986E-07
0.600697386-07
0.72587u826-07
0. 873092186-07
0. 104572606-06
0. 1247fc215E-06
0. 14831693E-06
0. 175736896-06
0. 20758-1956-06
0.24452152E-06
0.28726726E-06
0. 336663566-06
0.393661316-06
0.459340S1E-06
0.534933806-06 "
0.62183761E-06
0.72164528E-06
0.33615436E-06
0.96744770E-06
0. 111783366-05

" 0. 12899tJ096-05
0.14868720E-05
0.171. .4196-05
0.19690206E-05

. 0.22624581E-05
0.259711216-05
0.297848426-05
0. 341261516-05
0.390622346-05
0.446671676-05
0.510203246-05
0.582075706-05
0.6631 76166-05
0.754424046-05
0.856716726-05
0.970900516-05
0.109769636-04
0.12370487E-04
0.13910095E-04

OJ

0.52153455E-C5
0.36741258E-04
0. 12239121E-03
0. 286495316-03

" 0. 54979906E-03 '"
0 .93237939E-03
0.14473S61E-02
0. 210770716-02
0. 29164548C-02
0. 33813141E-C2
0 .4993125HE-C2
0.624689096-02
0.76397'U8E-02
0 .915787376-02
0. 107943236-01
0.12523483t-Cl
0. 14335550E-C1
0. 16217072E-C1
0. 18147644E-01
0.20114332E-01
0.221010896-01
0. 240H95196-01
0. 26070245E-01
0.2802S511E-01
0.299516176-01
0.318246566-01
0.33639207C-01
0. 35391 103F-01

~ 0.3706S304E-01
C. 386625666-01
0.401692246-01
0.41564089E-C1
0.42902C45E-01

"6.44119105E-01
'" 0 .45232J70e-01 "

0.462424206-01
0.471483S5E-01
0.47949743E-01
0.486464956-01
0.49241114E-01
0 . 4 9 7 3 7 o 7 C 6 - 0 1
0.50135165E-01
0. 504420446-01
0. 50661735E-01
0.50799433E-01
0. 50861519E-01
0. 50857S43P-01
0.507S46656-01
0. 5068?7725-01
0. 505311606-01
0. 50352361f-01
0.501594216-01
0.499645966-01

" 0. 49783751E-C1
0.496331866-01
0.49527d95E-01
0.494874686-01
0.495307306-01
0.49678989c;-01
Q.499527E3c-Ol

The index of refraction is 8.512 -j 2.095.



able Sl'J. Mie parameters for a liquid waler sphere.:
T = 283.2K (IOC).

= A.805 Ul/,

a

(m)

0.0001
0.0002
0.03C3
0.0004
0.0005
O . O O O o
0.0007
0.0008
0.0009
0.0010
0.001 1
0.0012
0.0013
C . 0 0 1 4
G.001 5
0.0016
C.0017
C . 0 0 1 B
0.0019
O . D C 2 0
C . 0 0 2 1

"" 0.0022
0.0023
G.0024
C.0325
0.0026
O. . )0?7
0.0026
0 .0029
C.0030
0.0031
0.0032
0.0333
0.0034
0.0035
0.0036
0.0037
0.0038
0.0035
0.0,040
0.0041
0.004?

0.0043
0.0044
0.0045

.0.0046
0.0047
o.r.048
0.0049
0.0050
0.0051
0.0052
C.0053
O . O D 5 4
0.0055
0.0054
0.0057
0.0058
0.005S
0.0060

X

0. 50352514E-02
0. 100705G6F-01
0. 15105753E-01

• 0. 201 41 OO'-JE-ftV
0.251 76268E-01
0. 30211527E-01
0. 35246773E-01
0 . 4 0 2 H 2 0 3 7 F - 0 1
0. 453172921-01
0. VJ">52544E-G1
0 . 5 5 3 U 7 B O R F - 0 1
0 . i .O<r2s043E- ' ) l
&.65458238F-01
3. 7U4-M460F-01
0. 7 5 5 2 c ) 7 4 U - O l
0. 30564022r.-6l
O.P5 r , 9 (244F-01
O. ' iOo 3'i525C-'Cl
0. 9 5 u 6 9 7 < « f c E - 0 1
0.10070509E 00
0. 1 U 5 7 4 0 2 5 E 00
'OVl" lO '77553E "00
0. 115S1081E GO
0. 12084603E 00
0.12598131E 00
0. 1 3091 654C CO
0 .13595162E 00
0.14098704E 00
0 .14602232E 00

" 0. 15105760E 00
0.15609282E 00
0. 161 1 2 R L O E 00
0. 1&61G338E CO
0. 17119861E CO
0.17623339E 00
0.18126911F 00
0.18630439E 00
1.I9I33961F 00

0. 19637483F. 00
0 .201410C6F 00
0. 20A44540E 00
0 .21 l48050r 00
0.21651584F. 00
0 . 2 2 1 5 5 1 0 G C 00
0.22658634E 00

. 0 .23162150E_00
0 .23G6569QF 00
0. 24169213E 00
0.246 72 729E 00
0 .25176269F 00
0.25679785E 00

. 0. 26183319E 0_0
0 .266B6829E 00
0 .27190363E 00
0.27693386F 00
0.28197414E 00
0 . 2 3 7 C 0 9 3 0 E 00
0.29204470E 00
6. 29708004C" 00
0.30211514E CO

Qa

(m2)

0.2C810619E-11
0. 1673V943T-10
0 .57012409F-10
0 • \ 3b*i572 *:>£ — 09
0. 27163494E-09
0.47860449E-09
0. 77745099E-09
0. 11 9CU50R' ; -08 ,
0 . l745075Ct -03 ''

" 0. 2 4 7064 1 2 <:- 08'
0.34030612E-08
0.453361881-03
G.6060.736SE-08
0. 786H640SE-08
0.10132997E-07
0.12P68195F.-07
0. 161 79960t-07
0 .2 f ' 167445f -07
0. 24944661C-07
0. 30642891 1-07
0. 3 7 4 1 2 4 2 3 C - 0 7
0". 454264 66L- 07 "
0.54883120^-07
0.66009875fc-07
0.79067775fc-07
0 .9435552E C -07
0. 11221653E-06
0. 13334424r-06
0.15728995E-06
0. 18547303E-06
0.2181 8926E-OA
0.256125366-06
0.300070216-06
0. 35093376(:-06
0.40976767E-06
0.47778366E-06
0.55h38503F-06
0.647l')5f8E-06

0. 75210011E-06
0.87328090F--06
0.10132826F-05
0. 1175048U-05
0.13620J20E-05
0.157821H9E-05
0.18282926E-05
p.2117671ir-Q5
0.24526926E-05
0.28407112E-05
0.32902508E-05
0.38112330E-05
0.44149556E-05

_0.51144689F-05._ ...
0 .59244057E-05
0.68612480E-05
0.79429328t-05
0.918S7259E-05
0.1C618201 r-04
0.12250453E-04

" 6. i4101893E-04
0. 16183767E-04

QS

(»2)

0. 14269196F-16
0.80837098E-15
0.91695145E-14
0.'5l514294E-li
0. 19617733F-12
0.58607784fc-12
0. 14777094E-11
0 .32958935E-11
a . f c6S30682F- l l
0. 1259?977E-10
0 .22317745E-10
0. ' j7 fa l6410F-10
0.60342067E-10
0.94969 330E -10
0. 14334584E-09
0 .212C2945E-09
O . H 0 5 3 1 2 4 4 E - 0 9
0 .43070125F-09
0.59641070E-09
0 . 8 1 2 3 W 3 9 4 E - 0 9
0. 10902137f-08
0 . 1 4 4 3 2 5 3 5 f - 0 8 "
0.18874339E-08
0.24407947F-09
0.31240748E-08
0.39604231fc-08
0 .49767372E-08
0.62041643E-08'""
0.76763662E-08
0.94314743E-08
0.11512768E-07
0.13968815fc-07
0.16853090E-07
0.20225201E-07
0.24151344E-07
0.28706591E-07
0.33973652E-07
0.40043748E-07
0.47017636E-07
0.55009568F-07
0 .64147343E-07
0.74566231E-07
0.8643041HE-07 ,
0.99913450E-07
0.11521411E-06
0.13255402E-06
0. 15219598C-06
0.17442085E-C6
0.19956514E-06
0.22800373F-06
0.26017602&-06
0.29659350F.-06
0.33782999F-06
0.31457438E-06
0.43761582E-06
0.49784188E-06
0.56629955F-06
0.64415264E-06
0. 7 32 71 04 BF -06 "
0.83334896E-06

Qt

(m2)

0.20810766E-11
0. 16740762E-10
0 .57021582G-10
0. 1 36S06 76E.-Q9/
0 .27183122E-09
0.47919069E-09
0 .77892870E-09
0. 1 194146SE-03
0. 1 7 5 i 7 5 8 1 E - O d
0 . 2 4 8 3 2 3 4 3 E - 0 3
0 .34253791E-08
0. 4621238 5E-08
0.61210805E-03
0.79836120E-08
0 .10276f l42E-07
0 .13030225E-07
0. 164R52 74E-G7
0 . 2 G 5 9 e i 4 7 E - 0 7
0. 25541073E-07
C.31455276E-07
0. 38502633E-07
0 .46809722E-07
0.56770560E-07
0.68450674E-07
0.82191839E-07
0.98315')79E-07
0. 11719328E-06
0. 13924841E-06
0. 16496637E-06
0. 19490454E-06
0.22970204E-06
0.27009418E-06
0.31692332E-06
0.37115899E-06
0.43391901E-06
0.50649027E-06
0. 59035870E-06
Q.68723978E-06

C.79911774E-06
0.92829049F-06
0 . 1 0 7 7 4 3 0 2 E - 0 5
0. 124T6148E-05
0. 14484631E-05
0. 167?)1323E-05
C.1-/ '<35074E-05
0 . 2 2 5 0 2 2 5 4 E - 0 5
0. 26048892E-05
0.30151323E-05
0.34393167E-05
0.40392.370E-05
0.46751320E-05
0.54110624E-05
0 .62622357E-05
0 .72458224E-05
0.83bC5489E-05
0.96865679E-05
0.11184501E-04
0.12894607E-04
0. 14834ft03E-04
0.17017126E-04

ijj

0 .68566414F-C5
0.48287577:-04
0 .16080779F-03
0. 3762&713E-G3
0. 72168792E-03
0 .12230575E-C2
0. l r t 9 7 1 C 4 8 f - 0 2
0 . 2 7 6 0 0 3 2 C E - 0 2
0.38150633S-02
0 .50711967F-02
0.65154061E-02
0. 81 398971E-C2
0.99397562E-02
0. 1 1895534t-01
0. 13997082C-01
0. 1 t2G9 ' ;23£-Cl
0. 1852C3UE-01
0 .2C90970SE-01
0. 23351040E-01
C . 2 5 H 2 6 6 3 3 E - 0 1
0. 28315293E-01

'" 0. 3 0 7 9 2 K 7 3 E - 0 1 ""
0. 33246789F-01
0.35657715F-01
0.38C09524E-01
0 . 4 C 2 8 2 5 9 6 E - 0 1
0 .42466059E-01
0. 4455464 7E-01 '""
0.46532914E-01
0.48390221E-01
0.50120439E-01
0.51718313E-01
0.53177132F-OL
0.544920l2t -01
0.55658642E-01
0.56677476E-01
0.57547472E-01
0.5826750*E-Ol

0. 58836930E-01
0. 59259001E-01 '
0.595373551-01
0.59671 3 72E-0'1
0.50670430&-01
0. 5953P480 r-01
0.59281535E-01
0. 58906995E-01. ._

' 0 .58427043E-01
0 .57848487E-01
0.57184990E-01
0 . 5 6 4 4 7 2 2 7 E - 0 1
0. 55651 C54E--01
0. 5 4 8 1 2 4 3 1 E - C 1
0. 539471346-01
0.53075321E-01
0.52218035E-01
0.51395C74F.-01
0.50632525E-01
0.49955197E-01
0.49391981E-01 '
0.48971191E-01

The index of refraction is 8.680 -j 1.605.
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Table S14. Mie parameters for a liquid water sphere:

T = 293.2K (20C).

= 4.805 GHz,

a

(m)

O . O O C l
0.0002
O . O O T 3
O . O O C 4
0.0005
0.0006
0.0007
0.0003
0.0009
0.0010
C . O T 1 1
C.D312
0 . 00 1 3
0.001 4

" C .0315 "
0.0016
0.0017
0.0018
0.0019
0.0020
0.0021
0.0022
C . 0 3 2 3
0.0024
C.0025
0.0026
O . C C 2 7
0.0028
C.0029
0.0030
0.0031

0.0032
0.0333
C.0034
0.0035
0.0036
0.0037
0.0033
0.0039
0.0040 ~
C.0041
0.0042
0.0043
0. 0044
0.0045
0.0046
0.0047
0.0043
0.0049
C.0050
0.0051
0.0052
0.0053
0. OG5<-
0.0055
0.0056
0.0057

" 0 . 0 0 5 8
0.0059
0.0060

X

0. 50352514F-02
0. 100705066-01
0. 15105758E-01
0. 201410096-01
0.251 7i268E-01
0. 302115276-01
0. 3 5 2 4 6 7 7 8 E - G 1
0. 4 0 2 6 2 0 3 7 6 - 0 1

'0. 453172926-01"
0 .50352544E-01
0.553878026-01
0. 60423043< : -01
0 .654582386 -01
0. 704934606-01

"0. 7552*7416-01"
0 . 3 C 5 6 4 Q 2 2 6 - C 1
0. 8'J59«44E-01
0.906 3452 5C -01
0.956697466-01
0. 10070509E 00
0.105740256 00
0.11C77553E 00
0. 115310316 00
0.120846036 00
0.125881316 00
0. 13091654C 00
0.13595182.E 00
0.14093704F 00
0.14602232E 00
0. 15105760F 00
0.156092826 00
0. 16112810E 00
0. 166163386 00
0. 17119861E 00
0 . 1 7 6 2 3 3 8 9 6 00
0.161269116 00
0.1 86304 3 9E 00
0. 19133961E 00
0. 19637483E 00
0.201410066 '00
0.206445406 00
0.2114S050E 00
0.21651584E 00
0.221551006 00
0.226586346 00
0 .231621506 00
0. <:36&5690E 00
0.241692136 00
0.246 72 72 9E 00
0 .25176269E 00
0.256797856 00
0". 261833196 00
0.266S6829E 00
0 . 2 7 1 9 Q 3 6 3 F 00
0 .276938866 00
0.231974146 00
0. 2«70U930h 00
0. 292044706 00
0. 2970S004E 00
0.302115146 00

Q

(m2)

0. 161090246-11
0.129563886-10
0.441 17446E-10
0 .10537323C-09
0 .21C06331C-09
0.36996450F-09
0.60C68905C-09

' '0 .919519056-09
0.134685426-08
0. 190571356-08
0.26233191E-OB
0.353118676-08

'0 .46658251E-03
0.606974386-08

~"0. 7 7 9 1 8 6 8 5 6 - 0 8 "
0.968926276-08
0 . 1 2 4 2 7 3 5 7 6 - 0 7
0.154918246-07
0.191397376-07
0 .235013726-07
0.2868181 86-07
0.34813809E-07
0.420493766-07
0.505633406-07
0.60556715E-07
0.7226032CE-07
0.859397466-07
0.1C190013E-06
0.1204933RE-06
0.142124636-06
0. 167261876-06
0. 196445236-06
0.23029997F-06

"" '0.26955C64E-06
0.31 503851E-06
0.367742086-Oh
0.428800156-06
0.499544296-06
0. 581532286-06

"0.67&58914E-06 "
0.78636998t-06
0.91439494E-06
0.106367136-05
0.123672826-05
0. 143829136-05
0. 167335846-05
0.194792856-05
0.226913566-05
0.264556276-05
0 .308753176-05
0. 36073547E-05
0.421994356-05
0.494307016-05
0.579815066-05
0.6h l05337£-05
0.80102891E-05
0 .943242146-05
O.ill 1IS937G-04
0.131081036-04
0.154523446-04

Q

(m2)

0.142286716-16
0.805921366-15
0.914168446-14
0.513578716-13
0. 195580486-12
0. 5842^4556-1 2
0.147320966-11
0 .3265S508E-11

"0.666271476-11
0. 12554597E-10
0.222496746-10
0.375016686-10
0.606563276-10
0.946791536-10
0.14340597E-09
0.211380656-09
0.304376976-09
0.429360096-09
0.594578836-09
0.809885946-09
0.108685646-08
0.143880156-08
0.188160386-08
0.2433 .7385E-08
0. 31143816E-08
0.394810946-08
0.496122966-08
0.61847842E-08
0.765233926-08
0.940 1 b944t-08
0.11476597E-07
0.13924854fc-07
0.16800026E-07
0. 20161494F-07
0. 24075380E-07
0. 28616743E-07
0. 338677356-07
0. 39919957E-Q7
0.468739616-07
0.54844396E-07
0.63959874E-07
0.743560806-07
0.861989526-07
0.996649316-07
0. 11495596E-G6
0. 132*01476-06
0.15197253E-06
0.17426333E-06
0.199532966-06
0.228186486-06
0.260710526-06
0.2V7684326-0& '
0. 339779266-06
0.387832706-06
0.442840256-06
0.505993806-06
0.578769356-06
0.662934786-06
0.76063191E-06
0'.87434603E-06

Q

(m2)

0.161091716-11
0.12957194E-10
0.441265916-1C
0.105924596-09
0.210258896-09
0.37054692E-09
0.602162326-09
0.922905096-09
0.135351716-08
0. 191827316-08
0.26455689E-03
0 .356H68A56 -08
0.47264S41F-03
0.6 16447366-08
0. 79352 7 7 3 6 - 0 8
0.10100646E-07
0.12731736E-07
0.159112056-07
0.19734H9C-07
C./.-i31l259E-07
0.2976b675E-07
0.36252612E-07
0.43930982E-07
0.529965806-07
0.636711096-07
0.762084376-07

'" 0.90900983E-07
0.108084926-06
0.12814576E-06
0.15152654E-06
0.17873850E-06
0.210370106-06
0.247100056-06
0. 269712156-06
0. 33911391F-06
0.396358876-06
0.462667916-06
0.539464286-06
0.628406276-06
0 .731433546-06
0.850829856-06
0.9892510?E-06
0.114987056-05
0.1? .,39336-05
0. 155324786-05
0. 180565986-05
0. 2099901 4L;-05
0. 24433994E-05
0.28450959E-05

' 0 . 3 3 1 5 7 1 8 5 6 - 0 5
0.386806556-05
6.451762846-05
C.52B28500E-05
0.6185983.76-05
0.725337406-05
0.851628376-05
0. 10011191E-04
0. if 7798726-04
0.138687366-04
0.163266966-04

Uv

0 . 8 8 3 2 6 5 2 4 E - 0 5
0.62198742C-04
0.207169516-03
0. 4 8 4 8 5 3 0 5 6 - 0 3
0.930133696-03
0.15763351C--02
0. 24465322F -02
0 . 3 5 6 0 3 3 4 2 E - C 2
0.492251666-02
0. 6 5 4 4 7 3 9 0 5 - 0 2
0.84101&32E-02
0. 10508526E-C1
0. 1 2 3 3 3 2 3 6 E - C 1
0 . 1 5 3 5 8 9 6 2 E - C 1
0. 18071953E-01
0 . 2 0 9 2 7 4 3 7 E - 0 1
0. 239C69506 -01
0. 269860186-01
0.301291706-01
0. 333132046-01
0. 365100696-01
0.396882156-01
0.428309036-01
0.45913123E-01
0.43913576E-01
0 .518067226-01
"0 .5457S394fc -01
0 .572215266-01
0.59715897E-01
0.62047839E-01
0. 642088656-01
0.66192150E-01
0 .67988753E-01
0.69!*91463t-01
0. 70994914L-C1
0.721990476-01
0.73200941E-01
0.739992266-01
0.74591 7566-01
0.749820476-01"
0. 751 734976-01
0. 751639606-01
0.749640406-01
0. 74577510E-01
0.740100156-01
0. 732703806 -01
0. 723712446-01
0. 713199976-01
0.701321966-01
0.688195826-01
0.67400694F-01
0. 6 5 8 9 3 B B & C -01
0. 6431 74056 -C1
0.626953846-01
0.61C530006-01
0.59414H56F-01
0. 578122366-01
0.56276906E-01
0.54845076E-01
0.535531496-01

The index of refraction is 8.686 -j 1.212.



Table S15. Mie parameters for a liquid water sphere:
T = 303.2K (30C).

v = 4.805 GHz,
17

• " — -

a

(m)

C.OOOl
0.0002""
O.CJ03
O.OOC4

0.0005
C.0006
C.U007

" "0.0008""
0.0009
C.0010
0.001 1
C.OO! 2
0.0013
C'. 0014

C.0015
0.0016
0.0017
0.0018
C . O O 19

"0.0020"
0.0021
0.0022
0.0023
0.0024
G. 01)25
0.00? 6
0.0027
0.002S
0.0029
0.00?0
0.0031

.... C .0032
0.0033
0.0034
0.0035
0 .0036
0.0037
0.0038
0.0339
C.Q040
0.0041
0.0042
0 . 3 34 3
0. O T 4 4

C.u J45

0.0046
0 . 0 04 7
0.0048
0.0049
0.0050
0 . C 'j 5 1
0 . .1 0 5 2
o. 0 :53
C.0054
0.0055
C. 0056
0.0057
0.0058
0.0059
o.ooto

X

0. 50352514E-02
' 0. 10P7050&F'-Ol'
0. 1510575HE-01
0. 201 410C9E-01
0. 251 7&268E-01
0. 3021152 7E-01
0. 3524&773E-01

"'b;402S2037F-6l
0.45317292F-01
0 .50352544E-01
0 .5533780PF-01
0 .60423043E-01
0. 65 '5623UE-01
0. 7049346DE-01
0.75523741E-01
0.50'J64C22E-01
0.85599244E-01
0.9063452SE-01
0.95669746C-01
"0."lo6705C9'i:""00
0.10574025E 00
0. 11C77553E 00

.0.115810816 00
0. 12084603E 00
0.12588131E 00
0.1309KS54F 00
0.13595182E 00
0.14098704E 00
0.14602232E 00
0.15105760E 00
0.15609282F 00
.0. 161 1281 OE 00
0.16616338E 00
0.17119861? 00
0.17623389E 00
0.18126911E 00
0.18630439E 00
0. 19133961E..OO
0. 19637483E 66'
0.20141006E 00
0.20644540E 00
0.21145050F. 00
0.21651534E 00
0.2215510CE 00
0.22658634E 00
0.23162150E 00
0.23665690E 00
0. 24169213E 00
0.24672729E 00
0. 251 76269C 00
0.256797a5e ' 00 "
0 .26183319E 00
0 .26686329? 00
0.27190363E 00
0.27693886E CO

._.... 0. 28 19 741 4E 00
0.287C0930E 00
0. 29204470E 00
0. 297080C4E 00
0.30211514E 00

qa

(m2)

0. 12472844E-H
"0.10029080C-10

0.341 34542E-10
0.81 86 593 IF. -10
0.16230417E-09
0 .2855e644c -09
0.4&320037E-09
0.70329276E-09 "
0.10360157E-08
0. 14638799E-08
0.20121793F.-08
0 . 2 7 C 4 4 2 2 2 E - 0 8
0.35676HRE-08
0.4633S968F-08
0.59309684C -08
0.752527281--03
0.94411128E-08
0. 11 742408C-07
0.14493292E-07
0. 17767576E-07 "~
0.21650052fc-07
0.26236169E-07
0.31643552E-07
0.37994820E-07
0.45439222E-07
0. 541 4^964E-07
0.64310143E-07
0.76155231E-07
0.89')39476t-07
0.1059601 7E-06
0.124560306-06
0.14613641E-06
0.17114860E-06 '
0.20012891E-06
0.23369779C-06
0.27257585P-Q6
0.31 76065 8E-06
0.36977559E-06
0.43024C79E-06
0.50036533E-06
0.5B176119E-06
0.67632590F-06
0.78633786E-06
0.91448749E-06
0.10640197E-05
0.12388182E-05
0.14435873F-05
0.16340086F-05
0.1967006CE-05
0.23010671t--05

"0.269{>5836r-05
0.3U.64140F-05
0.37264244C-05
0.43964519E-Oi>
0.52011401E-05
0.61714081K-05

" "0. 7345888 7E-OD"
0.87730314F-05
0. 1051302 1E-04
0.12630853E-04

Q8

(m2)

0.14193712E-16
" 0 .80320767E-15

0.91105422E-14
0.51184466E-13
0. 19491933F-12
0.58231048F-12
0.14682283E-11

" 0 .32747338E-11
0.66401407F-11
0.12512091E-10
0.221742 76E-10
0 .37374395F-10
0.60450<?70t-10

" "C. 943571 19F-10
0.14291737E-09
0.21065984E-09
0. 30333669E-09
0.42790926F-09
0.59253669F-09
0.80709173E-09
0.108J0967F-08
0.14338029E-08
0.187503630-08
0.24246962E-08
0.31033787F.-08
0.39340584C-08
0.49434412E-08
0.61624021E-Oa
0.76243509E-08
0.93671098E-08
0.11433588E-07

. 0.13871922E-07
0.16735136E-07
0. 20082233E-07
0.2397b913E-07
0.28499510E-07
0.33725790E-07

..0.39748127E-07
0.46666756F-07
0.54594445E-07
0.63o591 1 5E-C7
0.73994329F-07
0.85764270E-07
0.99143449F-C7
0. 1 1433156E-06
0. 13155443F-06
0.1510H139E-06
0.17320531E-06
0.19828275E-06
0 .2?672032E-Ofa
0. 25900920E-06 """
0 .29574198E-06
0.33761677F-06
0.38551764E-06
0.44052746E-06
0.50398415E-06
0.57711520E-06 "
0.66360093E-06
0.76475845E-06
0. 8846648 7E-06

,,t

(m2)

0.12472S91E-11
0.10C29B83E-10
0.3414366CC-10
0.81917126E-10
0. 16249910E-09
0. 28616687E-09
0.46466875E-09

0.7U56769E-09
0 . 104265 60E-08
0. 1476392H -08
C.20343!i3t i t-08
0. 27417968E-08
0. 3628262U-08
0.47282569E-08
0.60818870E-08
0.77359346E-08
0.97444506F-08
0.121 7031 faE-07
0.150H5831E-07
0. 1R574671E-07
0 .22733150E-07
0 .27671973E-07
0.33518589E-07
0.40419518E-07
0.48542603E-07
0.58080023F-07
0.692535H8F-07
0 .82317683E-07
0.9756382 7E--07
0 .11532728E-06
0.13599390E-06
0.1hOOOB37t-06
0. 18783376E-06
0.220211 18E-06
0.25767673E-06
0. 30107537E-06
0.35133240E-06
0.40952375E-06
0.47690759E-06
0.55495980E-06
0.64542030E-06
0 .75032023E-06
0 .87210213E-06
0 1 n i ~\ f\ ' HQF — n^• iui j o . ' V ^ c u p
6. 1 1".' 3513E-05
0. 13703730E-05
0.15946689E-05
0. 18572146E-05
0.21652895C— 05
0 . 2 5 2 7 7 6 7 7 E - 0 5
0.295b5931E-05
0.34621562E-05
0.40640416E-05
0.47819703E-05
0. 56416684E-05
0.66753928E-05
0 .79235042E-05 "
0 .94366324E-05
0.11277780E-04
0.13524518E-04

'ii

0. U371540F-04
0. 80081445E-04
0. 2 6 f c 6 3 « 3 5 F . - 0 3
0.62483223E-03
0. 1 1995102E-02
0 .20348770F-02
0.315'573C9E-02

"0.460213' iOE-02 ""
0.63684843r:-02
0. 8474774 7E-02
0. 108^99096-01
0. 13631351E-C1
0. 16060940E-01 .
0.199560C4E-01""
0 . 2 3 4 9 8 8 5 2 E - 0 1
0.27231336^-01
0.31129170E-01
0. 35160C72E-01.
0. 3 9 2 7 7 6 9 5 E - 0 1
0.43451 197F-01
0.47643933E-01
0. 5iai42'J8E-01
0.55940192E-01
0. 59988249F-01

0. A3S30988F-01
0.67730136E-01
0.71381 ^OSE-Ol
0 .74861 I69t-01
0. 78147292E-01
0 .8122193RE-01
0.8407425<5t-01
0,8669495(,-E-01
0. 89071 751E-01
0.91195235E-01
0.93058109E-01
0.94659030E-01
0.95993936E-01
0.97C59369E-01
0.97852826E-01
0.9837544CE-01
0.986319785-01
0.98616958E-01
0.98 342001E-01
0. 97810149E-01
0.97026706E-01
0 .95998943E-C1
0.94741523F-01
0. 93260765E-C1
0.91573293E-01
0.89691 162H-01
0. 87633550E-01
0 .85421324E-01
0. 8 3 Q 7 4 0 9 3 E - C 1
0. 60618978E-01
0. 78084533E-01
0. 75498760E-01
0. 72898924F-01
0.70321 739E-01
0.67311 072E-01
0.65411925E-01

The index of refraction is 8.603 -j 0.899.



Table S16. Mie parameters for a liquid water sphere: v = 5.81 GHz,
T = 263.2K (-10C).

18

a

(m)

0.0001
0.0002
0.0003
O.OOn*

0.0005
0.0006
0.0007
0.0008
O.C009
0.0010
0.0011

"0.0012
0.0013
0.001*
0.0015
0.0016
C.001 7
0.0018
0.0019
O.OC20
O . O C 2 1
0.0022
O.OCi>3
0.0074
0.0025
0.0026
0.0027
0.0023
O . C C 2 9
0.0030
0.0031
0.0032
0.0033
0.00!)*
0 .0035
C'.'j'OJo'
C .0037
0.0033
C.0039
0.00*0
0.00*1
C.OD*2
0.00<i3
0.00**
0.00*5
0.00*6
0.00*7
0.00*8
0.00*9
0.0050
0.0051
0.0052
0.0053
C..OOS4
C.OJ55
C.O>J">6
0.0057
0.0058
0.0059
Q. 006.0..

X

0.6C88*133F-02
0. 121 76830E-01
0. 132652*7E-01
0. 2*353 661E-01
0.30442085E-01
b. 36530502E-01
0.4261S915E-01
0. 48707340E-01
0. b*795761f?-0l

" o.60B3*i63F-oi
0.6697255*E-01
0."7306C989£-oi
0. 791 *9306E-01
0. 85237801E-01
0.91326177F-C1
0.97*1*613F-01
O.lu350?99t CO
b. 1 04541456 00
0.11567960F. CO
0. 121 76>J30E 00
0 .12765673H 00
0.13394511F 00
0.14003354F 00

.._, ^ l<(fai2i9jiE 00

0.15221035E 00
0 . 1 5 3 2 9 8 7 3 E 00
J.16*387?3E 00
0.170*756CC 00
0. 1 7f.56*0*F 00
0.182652*76 CO
0. 1B374C91E 00
0. 19*H2929E 00
0 .20C91778S On
0 . 2 0 7 C Q 6 1 6 E 00
0.21309459E 00

"'o'. < J 1 S 1 8 2 9 7 ! T C O "
0. 225271*05 00

'0.2313593*E 00
0 . 2 3 7 * 4 P 2 2 E 00
0. 2 4 3 5 3 6 5 3 E 00
0.24962503E 00
0. 755"7 i328K~OCf
0. 261 3018*?; 00
0.267390L6E 00
0. 2 7 3 9 7 8 6 5 E 00
0.28006697E 00
0.286155*6E 00
b.2922*396"E'"b6"
0 .29833227E 00
0. 30**2077'E 00
0.31C50915E 00
3. 31659770E 00
0.32268590E 00
0. 3?f? 7 7 4 3 9 f 00
C . 3 3 4 - S 6 2 7 7 F 00
0. 340V5126E 00
0 . 3 4 7 G 3 9 3 8 E 00
0.35312E14E CO
0.35921663E 00
a^3.6>30*89E 00

^
(m2)

0. 56419929E-11
0. 45391*686-10
0.15463626E-09
0.37134451E-09
0.73739703E-09
0. 12999 790E-08
0.21130**9E-08
0. 32388703F-08
0.47*97331C-03
0.67295716C-09
0.9276*196F-08

"0."i250*386E-07 ""
0.165**703E-07
0.21551557E-07
0.27701581E-07
0.35199253E-07
0.44279570E-07
0.55212681(:-07
0. 63307600^-07
0.339 l8735r - -07
0.102*49121-06
0.12435936F-06
0.15017150E-06

"" "~0. 18047973E-06" "
0.21595599E-06
0 .25 /36063E-06
0.305551 79E-06
0.361*9555L-06
0.42627977E-06
0.50U2089t-06
0. 5873833* f f -06
0.686'58295E-06
0.800*1235E-06
0.93073567F-06
0. 107 :y61*3F-05
"0.i?*9307*F.-05"""
0.1**22767E-05
0. 16611793F-05
0. 19088748L-05
0.21883952E-05
0.25029331E-05
0.28557552>-05 '
0.32502376E-05
0. 36S96536G-05
O.*1772291t-05
O.*71587*6£-05
0.53081753E-05

'0.5956H93E-05"
0.66610182F-05
0.74233067F-05
0.82423185E-05
0.91162756E-05
0. 10041985E-04

...0. 1 10 1511 OF. -04
0.12029R62t-04
0. 13079396E-04
0. 14155794t-04
0.15250719E-04
0.16355247E-04
0.,. 1.7.46 06 6 8 E - (}.«..._

%

(m2)

0.28512572E-16
0.17297874E-14
0.19633231E-13
0. 11034256E-12
0.42081773E-IZ

~0.12576806E-11
0.31734667E-11
0.70714068E-11
0. 1*360*7*E-10
0.27031571F-10
0.*7913271F-10

" 0.8080515*F-10 "
0. 13076865H-09
0.20*21879E-09
0. 3093*P1CF-09
0.45629522E-09
0.65744987E-09
0.9278H310C-09
0. 1285'j280F-08
0.17522577E-08
0.23532305E-08
0. 31174021C-08
0.40799506E-08

" 0.52800360E-08
0.67629351E-08
0.8581*236F.-08
0. 1079*1*.?E-07
0.13*68*90F-07
0. 16681 120E-07
0.20516726E-07
0. 25073128E-07
0.30*5731 1E-07
0.36790283F-07
0.*4208139E-07
0.52860130L-07

""0.62915547E-07 ""
0.74560660E-07
0.83004754E-07
0.10347480E-06
0. 12.12309 3E-06
0.1*155358E-06

" 0.16*75531E-06 "
0. 19118625E-06
0.22122367E-06
0.25529215E-06
0.29334688F.-06
0.33739218E-06

"0.386*76B1E-06
0.**170395E-06
0.50370517E-06
0. 573177495-06
0.65085550E-06
0.73750226E-06
0 .83395* *OF-06
0.9*10705*E-06
0. 105973*1E-05
0.11908596E-05
0.133b4083E-05
0.14943362E-05

...0.16686272E-05

Qt

(m2)

0.56420216F.-11
0.45393203E-10
0.15465590E-09
0. 37145487E-09
0.73781803E-09
0.13012369E-08
0.21162183E-03
0 .32A59417E-08
0.47640967E-08
0 .675b6C*2C-Oe
0.93243351E-08
6.12585186E-07
0.16675475E-07
0.21755778E-07
0.28010930E-07
0.35bt)5S50E-07
0.44937O21E-Q7
0.5614056*(r-07
0.69593227E-07
0.85670990E-07
0. 10*d0238E-06
0. i?7*7677E-06
0.15425150E-06
0. 18575980E-06
0.22271894E-06
0.26594205E-06
0. 3163*596E-06
0. 37*56*09F-06
0.**296092E-06

"0 .52163767 t -06
0.612*565?F-06
0.7170402RE-06
0.33720266E-06
0.97*')*376E-06
0.1132't755t"-05
0.13122235E-05
0.15163380E-05
0. 17*91cf48E-05
0.20123498E-05
0.23096263E-05
0.26***«68E-05
0.30205110E-05
0.3**1*?*3E-05
0.3910B772E-05
0.**325216E-05
0.50097?2*F-05
0. 56455683E-05
0.63*25969E-05
0.71027225E-05
0.79270121E-05
0.8B154966E-05
0.97671318E-05
0.10779*88E-04
0. 1 1849064E-0*
0. 12970932E-0*
0.14134130E-0*
0. 15346654E-0*
0. 16586127E-0*
0. 17849583E-0*
0.191 2930 7E-04

0)

C . 5 C 5 3 6 0 8 2 E - 0 5
0. 38106737E-0*
0. 1269*782E-03
0.29705*38E-03
0.57035*28E-03
0.9665268CE-C3
0. l *995930c-02
0. 2 1 7 8 5 3 7 7 E - 0 2
0. 30143119E-02
0.*000760fiE-02
0.5138516*002
0. 6 *206533 f c -02
0 .7841S708E-02
0 . 9 3 8 6 8 7 * 7 c - 0 2
0. 1 10*3832E-01
0. 1279731U-D1
0. 1 *630*70C-CV
0. 1 6 b 2 7 H 5 * C - 0 1
0. 18*73*655-01
0. 20*5331*t-01
0. 22*53979F.-01
0. 2**5*668E-01
0. 26**9490!;-01
0.28*23995t -01
0. 3 0 3 6 5 3 3 3 C - 0 1
0. 3226301SF-01
0. 34121320E--C1
0. 35919*13f -01
0 .37658218E-01
0. 39331373E-CI
0.*0933fc23E-01
0.*2*76*27K-01
0.43944295E-01
0.*53' i*297F.-01
0.46676621E-01
0. 47945 753E-01""""
0 .49155321E-C1
0. 503118A7E-01
0. 51*1983SE-01
0.52*39*UE-01
0 .53527B06E-01
0. 5*5*5t.07i=-cr"
0. 5555*39*^-01
0. 56566?50t-01
0. 5 7 5 9 5 2 3 B E - 0 1
0 .58655322F-01
0. 5976?303E>01

" 0.60933527t-01~
0.62187977E-01
0. 635428*3E-C1
0.65019250E-01
0.66637278E-01
0.68417132E-01
0. 703S1403E-01
0. 7 2 5 5 2 2 6 4 L - 0 1
0. 7495C397 fc -01
0. 7 7 5 9 7 J 2 0 c - 0 1
0.80513:>37r.-01
0.83718240E-01
O._87228775 t -01

The index of refraction is 7.539 -j 2.898.



Table S17. Mie parameters for a liquid wator sphere: v = 5.81 GHz,
T = 273.2K (O.OC).
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a

(m)

O.OOCl
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0008
0.0009
c.ooio
.0.0011
0.0012
0.0013
0.001*
C.0015
0.0016
0.0017
0.0013
0.0019
0.0020
0.3921
0.00??
0.0023
0.002*
0.0025
0.0026
C . 0 0 2 7
C.00?o
0.0 J29
0.0030
C.0021
0.0032
0.0033
0.003*
o'.ocTj's"
0.0036
P. 003 7
0.0030
0.00-59
0.004Q
0.00*1
0.00*2
0.00*3
0.00**
0.00*5
0.00*6
0 . 00* 7
0.00*3
0.00*9
0.0050
0.0051
0.0052
0.0053
0.005*
0.0055
0.0056
0.0057
0.0053
0.00 50
0.0060

X

0.6088*133[--02"
0. 121 768306-01
0. lS265.?*7t-01
0. 2*353661E-01
b"."30'.*2osr>f:-o~i
0. 3o530502E-0. l
0. *2618915E-01
0. *87073*OE-01
0. 5*7S5761E-Ol
0. 60HB<U63F-01
6.66<i7255*f>or~ ~
0. 73C6C989E-C1
0. 7T.49306E-01
0.85237801E-01
0.91326177E-01
0.97*1*613E-Q1
0. 10350299E 00™
0.109591*RE 00
0.115&7980E 00
0. 121 76330E 00
0 .12785673E 00
0.13?9*511F 00
0. 1*00335*E CO
0.1*61219?c 00
0. 15221035E 00
0. 15829873E 00
0. 16*3«723L 00
0.170*7560E 00
0. 1 7656*0*^ 00
0 . 1 8 2 6 5 2 * 7 E CO
0 .1837*C91E CO
0. 1<3*32929F 00
0 . 2 0 C 9 1 7 7 8 E 00
0. 2070061 6E 00
6^ 21 3 0 V * 5 9 E 00"

. 0. 2 1 9 1 3 2 9 7 E 00
0 .225271*OE CO
0. 231 35S3*E 00
0 . 2 3 7 * * 6 2 2 E 00 ."
0 . 2 * 3 5 3 6 5 3 ? 00
0.2*9625035 00
0 .25571328E 00
0. 261 8018*E 00
0. 2S789016E 00
0.27397H65E 00
0.28006697E 00
0.?3f r l55* iSE 00
0. ?922*i96E 00
0. 2 9 S 3 3 2 2 7 E 00
0. 30**2077F 00
o.:no5nsi5E oo
0.3165977CE 00
0.32268590E 00
0.32877*39E 00
0 .33*86277E 00
0.3*095126E 00
0.3*703958E 00
0. 353128l*E 00
0 .35921663E 00
0.36530*89E 00

'a

(m2)

0.*OOS01 79C-11
0. 322<5773*E-10
0.11027>30*f i -09
0.2656*52S:.-09
0.52< )57*38c-09
0.93796<y92E-09
0 .1532B212E-OS
0. 23636251E-08
0.3*890189E-03
0.*976*212E-03

""b.691*20?5F-08
0.939*01HOF:-08
0. 12532006^-07
0. 16*6*128E-07
0.213*8786E-07
0.2737208<)E-07
0.3*75127*1-07
0.*37*0165E-07
0.5* t337* lE-07
0.6777611*E-07
0.83565851E-07
0. 102*6555F-06
0. 12501278E-06
0.15182832E-06
0.1836316*E-06
0.2?125*5*E-06
0. 2(>56587*K-06
0. 317-J5395F-06
0.379*2328F.-06
O.*515*] 95fc-06
0.53601*11E-06
0.63*79*05E-0'>
0.75C13lJ88E-Ofc
0.88*59*61F-06
"6". 10M126BE-05
0.1223069*f--05
0. 1*3*?1*9E-05
0.167B8290E-05
0.19616837E-05
0.22880656E-05
0.26637681E-05
0.30950096E-05
0.3588*132£-05
0.*15071*6E-05
0.47886751E-05
0. 55085566E-05
0.6315H15CE-05

" 0. 721*389*E-05
0.82060715F-05
O.S289835*I ;-05
0.10*o0916E-0*
0.11710*69E-0*
0.1302*869E-0*
0.1*336326E-0*
0.15772908E-0*
0.17160113E-0*
0.18'i22202E-0*
0.19h3*595E-0*
0.2107520*E-0*
0.22226770E-0*

QS

(m2)

0 .?8*7S783E-16
0.17276639E-1*
0.19609076E-13
0. U020612E-12
0.*2030008E-12
0. 12561306E-1 1
0.31695792?-! !
0. 70627*80E-11
0.1*3*2S61E-10
0.?699883*E-10
0.*78557*7E-10~ "
0.80709550E-10
0. 1306160 7E-09
0.20398*86E-09
0.30900371E-09
0.*55d0539E-09
6.65677686E-09
0.92698R71E-09
0. 12H't*810E-08
0. 1750B599E-08
0.23516096E-03
0.311 56597E-08
0.*0763235E-08
0.52769169E-08
0.676301 33E-08
0 .85837755E-08
0. 10B00520E-07
.0. 13*81*08F-07
0. 1670*373E-07
0.20555813E-07
0. 25135989E-07
0.30555135E-07
0.36938683t -07
0.***2»H80E-07
0.53183253E-07 ~"
0.63382231E-07
0. 7 5 2 2 5 B 9 8 E - 0 7
0.889*3921E-07
0. 10*7,S777E-06
0. 1230501*E-06
0. 1**05**1E-06
0. 16816557E-06
0.19580085E-06
0.227*2125F-06
0.26355070P-06

' 0. 30*76593E-06
0. 35170838E-06
0.*050fl792R-06
0.*6567*99E-06
0. 53*27675E-06
0.61175916E-06
0.69900227E-06
0.79687231E-06
6.9062530*E-06
0. 10279600E-05
0.11627508E-05
0. 13113176E-05
0. 1*7*3109E-05
0.16522999E-05
0. 18*58695E-05

't

(m2)

0.*0090*66E-11
0. 32299*69E-10
O.H029765E-09
0. 26575S6*E-09
0.52999*71E-09
0.93V22625E-09
0. 15359909K-08
0 .237C6379R-08
0.35033618E-08
0.5005*219C-08
0.69620bllE-Ofi
0 .9*7*7206^-08
0 .126A2625E-07
0. 166681 1*E-07
0.21657790C-07
0.27827B I y5E-07
0 .35*08053E-07
O.**6671 5 7 ^ - 0 7
0 .5541H225E-07
0.6- i327005t-07
0.85917*63E-07
0. 105581 25E-06
0.129C9112K-06
0.15710725L-06
0. 19039*70E-06
0 .22983835E-06
0. 276*5928C-06
0. 331*3535':-06

"0. 39612769i;-06
0 . *7209778E-06
0.56115010C-06
0.6653*921H-06
0.78706961E-06
0.9290235*E-06

' 0. 109*310*E-05
0.1286*521E-05
0. 1509**! 1E-05
0. 17677730E-05
0. 2066*720C-05
0. 2*1111 68E-05
0.2H078230E-05 "
0. 3263175lb-05
0.378*21*6F-05
0.*3'"1365F-05
0. 505222676-05
0.58133228F-05
0 .66675238C-05
0.7619*77*E-05
0 .86717*73E-05
0.982*1126E-05
0.11072676E-0*
0.12*09*72E-0*
0. 138217*2E-0*
0.15292579E-0*
0. 16800870E-0*
0.18322869E-0*
0. 19833533E-0*
0.213C8908E-0*
0.22727516E-0*
0.2*072651E-0* ""

O.1

0.71036293E-05
0.53*Bf l<511E-0*
0 . 1 7 7 7 B 2 6 1 E - C 3
0.*1*6845*L :-03

"0. 79302676E-C3
0 .1337*1COF-02
0. 20635*03E-02
0 . 2 9 7 9 1 9 7 5 E - C 2
0.*09*0531E-02
0.539391*9E-02
C . 6 8 7 ) 7 S 6 * E - 0 2
0.851H1015L-02
0. 10315037r -01
0. 1 2 2 3 8 U 2 6 E - C 1
0. 1*267553E-01
0.16379**2E-01
0.185*8793L-01 "
0. 2075325cr -01
0.22970702E-01
0. 25182**1E-C1
0 . 2 7 3 7 0 5 6 5 E - 0 1
0. 29509593E-01
0. 31592593E-01
0.3360071BE-01
0.35521016r-01
0.373*7Cllf.-01
0. 39C67i!06!--Ul
0 . * 0 6 7 5 E 2 3 E - 0 1
O.*2169161t-01 ""
0 .< i35* l *23E-01
O.**793699t-Ul
0 . * 5 9 2 3 * 5 7 C - 0 1
0.*6931911E-01
0.*782319BE-01
0. *8599787[ - : -01 "
O.*926901 7T-01
0.49836 'VZ2f -01
0. 5031* lC6f -01
0. 507GB536E-01
0. 5103**99E-C1
0. 5130*661E-01
0.5153*336E-01
0. 517*1*73E-01
0. 519**759E-01
0. 52165255E-01
0. 52*25*25E-01
0. 527*95*8E-01
0. 5316*7HHE-C1
O.S37002*6C-01
0. b*38*2:!*E-01
0. 552*9'.38t-01
0 . 5 6 3 2 8 1 2 2 E - C 1
0. 5 7 6 5 3 5 3 5 E - 0 1

"0.5926C968E-01 ~
0. 611 8*<»28E-01
0.63*58';79f;-Cl
0. 661 1615*E-C1
0.69187522E-0 :
0. 72700381E-0 1
0.76679111E-01

The index of refraction is 8.204 -j 2.364.



Tahlc S.I.K. MLe parameters for a liquid water sphere: v
T = 283.2K (IOC).

3 . H I C l l x ,

a

(m)

0.0001
0.0002
0.0003
0.0004
0.0005
C.OOC*
0.0 DC 7
0 .0 ' JOa
0.0009
c.ooio
0.0011
0.0012
C . O O i 3
r . 0014
c.cr:i5
C. 0') 16
C . O O I 7
0.0013
0.0319
n . o o ? o
O.OCl? !

"" 0 .0022
0.0023
0.0024
0.0025
•0.0326
0.0027
c. "362.8'
0.0029
0.0030
0.00 SI
0.0032
0.0033
0.0034
O . C 0 3 5
0.003o
0.0037
0.0038
n.3<m
C. D-34-1
0.004 I
O . Q u 4 2
f .0343
n.oo44
0.0045

X

0.60P84133E-02
0. 12176330E-01
0. 18265247E-01

' 0. 243 53661^-01 '""
0. 3 0 4 4 2 0 S 5 £ - O l
0 .3653C502P-01
C. 4?618915E-0!

.0. 437C7340F-01
0.54795761I--01

~Q. 60634 163t -01
0.669 72554E-01
0. 73060989E-C1
0. 7914930AC-01
O . H 5 2 37801E-01
0.<m26177l--0l
0 .< ;74i4613E-01
0. 10')t')'J299F 00
0. 1095<> 148(- 00
0.11567980!? 00
0. 121 76830F 00
0. 1270 - J673E 00

"0". 132<J451 IT 00
0. 1'.00335'»E 00
0. l«.6121S<;t 00
0. 152210J5F 00
0. !5H29o73F 00
0 . 1 6 4 3 S 7 2 3 F 00
bVi7047560E "OO"
0 .17656404E 00
0 . 1 B 2 6 5 2 4 7 E 00
0.18B74091E 00
0. 194 82 92 9E 00
0. 20091 773E 00
0. 2070Cfc i '6E" 00
0. 21309459!: 00
0.21918297C 00
0.22527140F 00
0.231359846 00
0 . 2 3 7 4 4 8 2 2 E 00

. 0. 2 4 J b 3 f t 5 3 E . 00
0 . ? 4 9 6 ^ 5 0 3 F 00
0 . 2 5 5 7 1 3 2 8 E 00
0 . 2 6 i a 0 1 8 4 t 00
0 .267R9016E 00
0.27397865E 00

._ 0 .00-V6 0. 26C06697E 00
0.0047
o.oo'- a
C . O G 4 9
0.0050
0.0051

.P. 0052
0.0053
O . O C 5 4
6.0055
O . G 0 5 6
0.0057
0.0053
0.0059
0.0060

0.2R615546E 00
. . 0 . 29224396E 00

0 .29333227E 00
0. 33442077E 00
0.31050915E 00
0.31659770t._00.
0 .32268590E 00
0 .32677439? 00
0.3?486277t 00
0. 340951261; 00
C.347C3958- : 00
0.35312S14F 00
0.35921663E 00
0.36530489F 00

^a

(m2)

0.30432037E-1 1
0.24529184f-10
0 . 8 3 B 2 1 4 0 B f c - - 1 0

' "0 .20214420E-09
0.40355dr,8F-09
0 .715994J7 t -09
O . U 7 2 3 7 0 J E - 0 8
O . l f i l 17852E-08
0 .26 l i08962C-OFt
0.3835317BC-Ob'
0.53415050F-OC
0.727S6H25E-08
0.97402-?64f.-08
0 .12837912F-07
0.1670301^^-07
0.21490759':-07
0 .273a?862r-07
0.34->-<72S)?C-07
0.433H3.K(:E-07
0.5403B612L-07
0.66910218F-07
"ij.8240601 8F-07
0. I C I O O J 2 0 F - 0 6
0.12326240t-06
0. 14984033E-06
0.18150774E-06
0.21916964E-06

"6.263888301-06
0. 31691491E-06
0. 37971813E-06
0.45402925E-06
0. 5418f l564[-06
0.645!>9304t-06
0"."768ifl04?t-06
0.91298853E-06
0.108J7466F-05
0.12fl518fl8E-05
0.15227479F-05
0.18C27331E-05

.O.?1327169 c--05
O.Z52115 i - iE-05
0 .29779358E-05
0. 35142'v94F-05
0. 4142664 7H-05
0.48766415f ;-05
0 .57304278C-05
0.67182782E-05
0. 7853C92CE-05
0.9144B337F-05
0. 10598250E-04
0.12209903E-04

.0.13965442E-04.
0.15836718F-04
0 . 1 7 7 H I U 6 E - 0 4
0.19741827L-04
0.21652551E-04
0 .23443979T-04
0.25053014F-04
0.26430658F-04
0.27548609E-04

^S

(m2)

0.28411656E-16
0. 17214617E-14
0.19561216E-13

" 0.10993799E-12
0 .41927372E-12
0.12530697E-H
0.31618597E-11
0. 70455360E-11
0.14303115E-10
0 . 2 6 9 3 3 2 2 0 E - J O
0.47739618E-10
0.80513873E-10
0. 1 30 in060h- f )9
0.2()34')374lr-09
0.30826364K-09
0 .4547^048E-09
0.65522610E-09
0.924rl?266E-09
0.12815191E-08
0.174A8882E-08
0. 23463962E-08

" 0.31;)d9422E-08
0.406'JH218t-03
0.52033P73E-08
0.67502661E-08
0.856875816-08
0.10733374E-07
0. 13462675E-07
0.16685142E-07
0.20538110E-07
0.25123242E-07
0.30552492F-07
0.36954500E-07

'" 0 .44475641E-07
0. 53279564C-07
0.63554864E-07
0.75514436E-07
0.89404466E-07
0.105S0059E-06
0. 12412841E-06
0. 14565660E-06
0 .1?05U43t -06
0.19920185E-06
0.23229347F-06
0.27046451E-06

.. . 0. 314464055-06
0.36524040E-06
0.42373733F-06
0.49110196E-06
0.56852315t-06
0.65726266E-06
0.75854678F-06
0.87347263E-06
0.10029562E-05
0.1147?713E-05
0. 13075005E-05
0. 14825682E-05
0. 16723206E-05
0. 18761466E-05 "
0.20935440E-05

^t

(m2)

0.30432323e- l l
0.24530S19E-10
0.83840976E-10
0 .20225414b-09
0.4C397752F-09
0.71724759E-09
O.U755321F.-08
0. 1 8 l f i 8 3 0 9 E - O a
0.26952n43F.-08
0.38622510E-08
0.53892464E-08
0.73591977C-08
0.98705293C-08
o. 130'. i ionr -07
U. 1701 12781-07
0. 219454i !2 t -0 7
0. 2U039019K.-07
0.3552211 7L-07
0 .446648^9E-07
0 .55785502E-07
0 .69256657E-07
0 . 6 5 5 1 5 0 1 2 E - 0 7
0. 10507307E-06
0. 1265308U-06
0. 15659060E-06
0.1S007655F-06
0.22995306E-06
0. 27735098E-06
0. 333<S0010E-06
0 .40025628E-06
0.47S1S250C-06
0.57243318E-06
0.68264757F-06
0.81275607E-00
0.96626809E-06
0.11473021E-05
0.13607032E-05
0.16121530E-05
0.19082845h-05
C. 22568456E-05
0.266681 13E-05
0.314S4497t-05
0 .371 35014E-05
0 . 4 ^ c 4 9 5 8 7 E - 0 5
0.51471061E-05
0 .60449120L-05
0.70835194E-05
0 .62768302E-05
0.96359363E-05
0. IH66773E-04
0.12867165E-04
0.14723989E-04
0.16710197E-04
0. 18784078E-04
0.20839405E-04
0.22960056E-04
0.24926558E-04
0 . 267253 34E-04
6.28306S08E-04
0.29642164E-04

'0

0.93360122F,r05
0.702Sb705f--04
0 . 2 3 3 3 1 3 3 2 E - C 3
0.5435G3VJF. -03
0. l 0 3 7 t J 6 i 8 E r 0 2
0. 17470531L-02
0. 26IS97262F. -02
0. 3S736619E-02
0 .53087287E-02
0.69734491E-02
0. 885830B2I--02
0. 10940574[ :-01
0.132009726-0!
0. 156036621--01
0.1B121131S-01
0.20720460"-01
0.23363306F-01
0.26035119! -01
0. 28691880F.-01
0. 31 314373E-01
0. 3 3 8 7 9 7 2 0 f - 0 1
0. 363555 1SH-01
0.3873325ir :-01
o.4ov««;36'):-oi
0.43107733E-01
0 .4508C561K-01
0.46393805E-01
0.48540208E-01"
0. 50015397E-01
0.51312393F.-01
0.52432664E-01
0. 53372553E-01
0. 54134C82E-01
0 .54722004F-01~
0. 55139523fc-01
0.55395056t-01
0.55496622E-01
0. 55456560E-01
0. 55285566E-01
0. 55000338E-01
0 . 5 4 6 1 a 2 6 2 E - 0 1
0.54157902S-01
0. 53642593E-01
0. 53096149^-01
0. 52546907E-01
0. 5202453GF-O1
0.51561<593E-0-1
0. 51195603E-01
0. 50965670E-C'!
0 .50912034C-01
0.510806C7E-01
0.51517747E-01
0 . 5 2 2 7 1 8 3 2 E - 0 1
0.53393953E-01
0. 5495.55636-01
0. 5694674 7E-01
0 .59477452E-01
0. 62574327E-01
0.66278934E-01
0.70627213E-01

The index of refraction is 8.484 -j 1.861.



Table S19. Mie parameters for a liquid water sphere: v = 5.81 GHz,
T = 293.2K (20C).

21

— — • •

a

(m)

0.0001
C.0002
O.OOC3
0.0004
C. 0005
C..OOC6
0.0007
0.0003
0.0009"
0.0010
0.001 1
C .0012
o.oo: i
0 . 3 ^ 1 4
O . J O 15
C.0016
C.001 7
0 . 00 1 H
C.0019
0.0020
0.00?)

C.0022
0.002J
0.0024
0.0025
0.0025
0.0027"
0.0028
C.0029
0.0030
0.0051

0.0032
C.00i3
C.0034
0.0035
0.0036
0.00? 7
0.0038
C.1039_
0.0040
O.OO'.l
O . T 0 4 2
C .0043
0.004',

0.0045
C.OJ46 '""
0.0047
0.0043
0.0049
0.0050
0.0051

' 0.0052 '"
C. ,3053
0.0054
0.0055
0.0056
C.0057
C.0053
0.0059
G.0060

X

0.60884133E-02
0. 121 76B30F.-01
0. 18265247E-01
0. 24253661E-01
0.70442085F-01
0.36530502F-01
0.42616915F-01
0. 48707340^-01
0. 54795761E-01
0.60684163E-01
0.669 72554E-01
0. 730ft0939E-01
0. 711 49306E-01
0. 9 5 2 3 7 8 0 1 E - 0 1
0.9132M77E-01 "
0.9741461 5E-01
0. 10350299E 00
0. 1U959148E 00
0.11567980C 00
0. 12176830E 00

"67i2735673C"c'o "
0. 1339451 IE 00
0. 14003354E O'O
0.14612192E 00

'0 .15221035? 00 "
0 .15329673r 00
0. 16438723E 00
0.17047560E 00
0. 17656404E 00
0.18265247F CO
0. 18874091E 00

0. 19432929E 00
0.20091773F 00
0.2070061 AF" oo
0. 2 1 309459C 00
0.21^18297? 00
0.22527140F. CO
0. 231 35984F 00
0 . 2 3 7 4 4 8 2 2 E 00
0. 24353653?;" 00
0. 2496P503F 00
0 .2557132HE 00
0.261 801 84F 00
0. 26789C16F. 00.
0. 2 7 3 9 7 8 6 5 F ^00
6. 28006697E "66
0.28615546F 00
0.29224396E 00
0 .?9B33227F 00
0. 3 0 4 4 ? 0 7 7 E 00
0.31050915F 00
0. 3165<-i77C? 00
0. 32253590E 00
0 .32677439E 00
0.33486277F 00
0. 34095126E 00
0. 347C3958? 00
0."35312814F. 00
0. 35921663? 00
0. 36530489E 00

^
(m2)

0.18V92405L-10
0.64902861E-10'
0.15652665F-09
0.31250602E-09
0.55449445E-09
0.90602454F-09
0. 14034540F.-oi3

"0 .2077046BE-08
0.29720724F-OB
0.41403148fc-08
0. 5643627bf:-03
0. 7554991 3F.-08

_0.996?0259< :-03
0. 12967824E-07
0. 16694703E-07
0.21286887E-07
0.26914851E-07
0.33779237t-07
0.421 1704U-07
0.52206843C-07
0.64377332F-07
0.7S015990E-07
0.965B0209E-07
0. 117609778-06
0.142?4315f:-06

'6. 17273680t-06

0.25105999F.-06
0.301723HE-06 .
0.36199253E-06

0.43367561E-06
0.5l«94472!:-06
0.62040306E-06
0.741 19367C-06
0.88510058E-06
0.10567073E-05
0.12615656E-05
0.15064061E-05
0.17994043E-05
0.21505030F-05
0.25/17218C-05
0 .30776337F-05
0.36ti56718fc-05
0.44166809E-05
0.529"49836F-05
0.63485895E-05
0.7h083297F-05
0.91063139E-05
0.10872771E-04
0.12930286E-04

~0. 15235521E-04 "
0.17917919E-04
0.207&8362F-04
0.23729765C-04
0.26648995E-04
0.29342773E-04

" 0.31630334F.-04
0.33371471C-04

Qg

(m2)

0.2633l518£-lb
0. 171G4563F—14
0. 19504302E-13
0. 10961777S-12
0.418J536 ?E-12
0.12494190E-11
0.31526405E-11
0.70249R22E-1 V
0.14266382E-10
0.26854671E-10
0.47600257E-10
0.8027B728F-10
0. 12992013E-09
0.20289945F-09

" 0. 3073641 3E-09
0.45339421E-09
0.65331629E-09
0.92213104E-09
0.12777961E-03
0.174U218E-08
0.233961 36E-08
0.30999900E-08
0.40581725E-08
0.52534190E-08
0.67312804E-08
0.85449834E-08
0.10753944E-07
0.13426757E-07
0.16641934E-07
0.20486983E-07
0.25063915E-07

0.30485449E-07
0.36881207E-07
0.44399368E-07
0 .532063746-07
0.634-55293E-07
0.75486071F.-07
0.89434934E-07
0. 105633AOC-06
0.12443076E-06
0.14623129F.-06
0. 17151655C-06
0.200H6708E-06
0.234S7176E-06

.0.27467456F-06
6. 32099018E-06
0.37515196E-06
0.43B65163E--Ofa
0. 51326776E-06
0.60103736C-06
0.70425153C-06
0.n2528504F.-'06 "
0.9A610720E-06
0. 11239521E-05
0.13137296E-05
0.151S)6065E-05
0. 17438506F-05
0.19823929E-05 "
0.22300440E-05
0.240468',0£-05

Qt

(m2)

0.23562862E-U
0. 18994126F-10
0.64922373E-10
0. 15663627E-09
0. 31292413F-09
0.5557439CE-09
0.91117736E-09
0.14104791E-06
0.2091 31 33E-08
0.29989271E-03
0.418791 76F-08

0.57239005E-08
0.7684y i40L-08
0. 10164-?2aC-07
0.13275191E-07
0.17148100E-07
0.21940206E-07
0 .27836982E-07
0.35057035F-07
0.4385BB65E-07
0.54546458F-07
0.67477345C-07
0.83074212E-07
0.10183368E-06
0. 12434106E-06
0.1512W813E-06

"'0. 18349078E-06
0.22191375E-06
0.26770192E-06
0.32221010E-06
0. 387056506-06

0.46416108t-06
0.55562598E-06

" "0 .66480243E-06
0. 79440009E-06
C.94859587E-06
O.U321936F.-05
0. 13510007E-05
0.16120403E-05
0.19238360E-05'
0. 229673421-05
0 . 2 7 4 3 2 3 H 3 H - 0 5
0.327S' : 'HOF.-05
0.39200-.43E-05
0.46913556E-05
0.56159743E-05
0.672.37415E-05
0.80469fU7E-05
0.96195318E-05
0.11473a09E-04
0.13634538E-04
0.161108186-04

• 0. 18884239E-04
0.21897315E-04
0.25043497E-04
0.2S168608E-04
0.31036631E-04
0.33612727E-0*
0.35602H9E-04
0.36982325E-04

0)

0.12C233C2E-Q4

0. 30042487E-03
0.699fi?.J49E-03
0. 1 3 3 5 9 5 3 5 E - C 2
0. 22481920C-02
0. 34599635F-02
0. 49805641E-02
0.6821733JE-02
0.89547560E-02
0. 1 136t092C-01
0. 140251 59E-01
0. 16905S632-01
0. 19960715E-01
0. 231 53272E-01
0.264J91<09!:-01
0 .29777125E-OI
0 .331261 12E-01
0. 36449064F-01
0. 3S7l4?47E-01
0.426<;21i5E-Cl
0.45941 19fc=-01
0 .48849963E-01
0.51588226E-01
0. 54135621E-01
0. 56481 514E-01
0.58607537E-01
0.60504392E-01
0. 62165909E-01
0.63582659E-01
0.64755142E-01

0. 65678596E-C1
0.6635385HC-01
0.66785753F-01
0. 669767865-01
0. 66936076E-01
0.666723«5E-Ol
0.661990U5E-01
0.6552785' jE-Cl
0.64678431E-01
0.63669205H-01
0 .625233A5L -01
0.612679ol£-01
0.59931S23E-01
0. 58549080OOI
0. 57156630P-01
0. 55795H8C-01
0.5451 1320E-01
0 . 5 3 > 5 A 5 b 4 t - 0 1
0 .52383419E-01
0.51652025E-01
0.51225S17P.-01 "
0.511 70036F-01
0.51556647E-01
0.52457914S-01
0.53946HC4E-01
0. 56096479H-01
0. 58977447E-01
0. 62654 793E-01
0.67185700E-01

The index of refraction is 8.568 -j 1.430.



Table S20. Mie parameters for a liquid water sphere:
T = 303.2K (30C).

22
= 5.81 GHz,

a

(m)

0.000 I
0.0002'
0.0003
0.000't
O . O O C 5
0.0006
C.6 J'J7
0.0'JCM
o.'<on9
0.0010
o . 0 J 1 1

"0.0012
0.001 3

' 0.3014
0.3015
0.0016
0.0017
0.0013
C.OOH
C.0020
0.0021
0.0022
0.0023
0.0024

0.0075
0.0026
0.0027
O . O O J S
o.o'-.: 9
0.0030
C. 00/11

.0.00; 2
0.0033
0.0034
0.0035
0.0036
C.0037
0.003S
0.003'V
O.UO<,0
0.0041
0.0042
C.0043
0.0044
0.0045
0.0046
0.0047
O.Ou'.fl
0.0049
0.0050
C.9051
0.0052
0.0053
0.0054
0.0055
C.0056
0.0057
0.0058
0.0059
0.0060

X

O.bO' i&4l33E-02
0. 121 76830L-01
0. 13265247 f -C l
0 .24353661E-01
0. 30442085F-01
0. 36530502t -01
0.4?61B915F-01

" 'c f .4dro7340F.-o i~
0. 54795761E-01
0. iOHR41fc3E-01
0.66972554E-01
0. 73060989F-01
0.791 49306E-01
0. 8523780iE -01
0.91326177E-01
0.9741461 3F-01
0.10350299F 00
0.10959148E 00
0. 1 1567980F. 00

" O. i2 l7683dt 00
0.12735673E 00
0.13394511E 00
0.14003354E 00
0.14612192E 00
0.15221035F 00

, 0. 15S29873E_QO,
0. l6438723t 00
0.17047560F 00
0. L7t 564G4F 00
0 . 1 6 2 6 5 2 4 7 E CO
0.13874091E O'O

.. .0. 19-V-12979C- 00.
0. 20091 778C 00
C. 20700616E 00
0.21309',59E 00
O.?1918297f 00
0.22527UOe 00

..0. 231 35SS4F CO.
0 . 2 3 7 4 4 R 2 2 H 00
0 .24353653E 00
0.24962503E 00
0.25571328E 00
0.261801fl<.£ 00
0.26789016C 00
0. 27397865!: 00
0. 280C66976 00
0. 2 d 6 1 b 5 A 6 E CO
0.29224396F. 00
0.29i i33227E 00
0 .30442077E 00
0. 31050915E 00
0.31659770E 00
0 .32268590E 00
0 . 3 2 3 7 7 4 3 9 F , 00
0. 3 i4a&277E 00
0. 340951 26F 00

" 6. 347C395SC-" 00"
0.3531281*E 00
0.35921663E 00
0.36530489E 00

Qa

(m2)

0. 182'ifc073F-ll
0.14703183C-10
0.50223339E-10
0.121'J51«2E-09
0.24149993E-09
O.A2812931F-09
0.70039974F-09
"b.lO'ai 3810E-08
0.159S54'V2E-08
0.228-i6081f;-08
0.317866B4E-08
0.<>3273438t -08
0.57855971E-08 .
0 .761934b2C-08
0.'»90fcl'J17F-08
0.12737921E-07
0.1622319311-07
0.20490145t-07
0.25689815E-07
6.320006'.2t"-07
0.39632624C-07
0.«8833897E-07
0.59897386E-07
0.73169588fc-07
0.89060279F-07
0.10B05559E-OA
0.13073310E-Oft
0 .15778028E-06
0.1900V800E-06
0.22S42812E-06
0.27418957F-06
0.32372055E-06
0.39373822E-06
0.«7131908E-06
0.56399915E-06
0.67436968t-06
0.80773293F-06
0.967?73C8F-Of>
O.U592911E-05
0.13910012S-05
0. 16714321E-05
0.201188A1E-05
0.2't266<t56E-05
0.29336625E-05
0.3555755bC-05
0.43216514E-05
0.52676560E-05
0.64390333E-05
0.7891^163^-05
0.96913282C-05
0.11913983E-0*
0.1<t636916E-0'f
0. 1792382 7C-04
0.21797008F.-04
0.26191963F-04
0.30908355E-OA

"'0.35578531E-0*
0.39704973E-04
0.42785701F-0*
0.«'f'f90516E-64

QS

(m2)

0.28240873F.-16
0.1712R004E-14
0. 19439945E-13
0. 10925592E-12
0.41667223E-12
0. 12452912E-11
0.31422131F-11
~0.70017585l :- l l "
0. 14219179E-10
0.26765770E-10
0.47442M1E-10
0.80012219E-10
0. 1294B802E-09
0.20222422E-09
0.3J633807E-09
0.45l87654t-09
0.651 12471E-09
0.91902552E-09
0. 12734762E-08
0. 17359103E-08
0. 2331638-4E-08
0.30893643E-08
0.404^1854E-08
0.52351936E-08
0.67077A37E-08
0.85148422E-08
0. 10715677F-07
0.1337U482F.-07
0. 165H1460E-07
0.204H800f-07
0.24970792t-07
0. 30370998E-07
0.36741334E-07
0.44229736E-07
0.53001937E-07
0.63251491E-07
0. 75198443E-07
0.89101206E-07
0.10525',34E-06
0. 12401506E-06
0. 1458001 3E-06
0. 17111353t-06
0.20057490E-06
0.23493800F-06
0.275158416-06 "
0.322431051-06
0.37823761E-06
0.44470357E-06
0.52422712F.-06
0.62009946E-06
0.73642968E-06
0.8782C598E-06
0.10510685E-05
0. 12607070E-05
0.15113119E-05
0.18032570E-05
0.21304895E-05
0.24793162E-05
0.28305276E-05
0.31653844E-05

Q t

(m2)

0.18246359F-11
0. 14704904E- 10
0.50242782E-10
0.1211 6068S-09
0.24191671E-09
0.42937476E-09
0.70354?11F-09

'" 0.108B3H29E-08
0.16127635C-08
0.23l l3740e-08
0.32261109E-08
0.44073580E-08
0.59150871E-08
0 .78215692E-OS
0.1021248?E-07
0.1318979SE-07
0.16874321E-07
0.214C91 71E-07
0.26963292F-07

~" 0.33736555F-07
0.41964263E-07
0.51923262E-07
0.63941627E-07
0.78404810E-07

0.95768030E-07
.O.H657045E-06

0.14144882E-0&
0. 1711 5877E-06
0. 20A5995lfc-06
0. 248U3997l>06
0.29916038E-06
0.35909159E-06
0.43047959E-06
0.51554883E-06
0.61700109E-0(>
0.73812117E-06
0.8H2931 37E-06
0. 10563745F-05
C.12645460E-05
0. 15150163t-05
0. 18172323E-05
0. 21B29983E-05
0.26272210E-05
0. 316fU>013F-05
0. 3fliuS)136b-05
0.46440828E-05
0. 564D9439E-05
0.68837371E-05
0.84156436F:-05
0. 10311428i;-04
0.12hb0413E-04
0.15515121E-01.
0. 18974397E-04
0 .23057728E-04
0.27703?81E-04
0.32711614E-04
0.37709033E-04
0.42184300E-04
0.45616238E-0-V
0.47655907E-04

W

0 .15477533E-04
0. 11647B17E-03
0. 3 8 6 9 ? O C 6 £ - C 3
0.90174400f;-03
0.1 J 2 2 3 7 8 7 E - C 2
0 .29002430E-02
0 . 4 4 6 6 2 7 2 9 S - 0 2
0 .6433174Ct -02
0 .8S166520E-02
0. 11580024c-01
0. 14705759E-C1
0. 18154234E-01
0 .21891 139E-01
0. 25S54684E-01
0.29496436E-01
0. 34259547E-01
0. 38586721E-01
0.42926718E-01
0.47229994E-01
0. 51454S76E-01
0. 55562478E-01
0.59498653E-01
0.63248038E-01
0.66771328E-01

0.70041537F-01
0.73044598E-01
0 .75756550E-01
0.78164160t-01
0.8Q253' '-)06E-01
0 . 8 2 0 2 7 / 9 3 6 - 0 1
0.83469570E-01
0 .84577262F-01
0 .85349739E-01
0.857915286-01
0.85902452E-01
0.85692525E-01
0.85169017E-01
0 .843461 75E-CI
0.83234B47F.-01
0.818572C4E-01
0.80231<)65£-01
0 .78384578E-C1
0.76344848E-01
0.74145615E-01

^ ' 0 . 7 1 8 2 5 7 4 - < E - C 1
0.69428325E-01
0. 67001641E-01
0.646020175-01
0.62291980E-01
0.60137104E-01
0. 5 8 2 1 3 3 8 2 5 - 0 1
0.56603231S-01
0 .55392575E-01
0.54676112E-01
0 .54553531E-01
0.55125892E-01

"" 0. 56498121E-01
0. 58773432E-01
0.62050875E-01
0.66421628E-01

The index of refraction is 8.535 -j 1.071.



Table S21. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).

v = 8.00 GHz,
23

a

(m)

o.oooi
O . O O C 2
O.0003
O.OOC4
0.0005
0.0006
O.OOC7
0.0003
O . O O T 9
0.0310
0.0011
0.0012
O . O T 1 3
C.0014
0.0015
0.0016
C.0017
0.0313
0.0019
C.C020
0.0021
0.0022
C.0023
O.C024
c; . o 0 2 5
0.0 }26
0.0027
0 . 0 3 2 y
0 . 0 ~J ' 9

0.0030
0.003 1
0.0032
0.0033
0.0034
0.0035

""C.00 '36
0.0037
0.0 J33
0.0039

' O.O040
0.0141
0 .0042
0 . 0 . V" 3
C .0044
0.0045
0.0046
0.0047

' 0.0043"
0.0049
0.0050
0.0051
0.0052

0.0353
O . C 0 5 4
0.0055
C.0 '356
O . O J 5 7
0.0053
0.001.9
0.0060

X

0.33833598E-02
0. 1676b723F-01
0.25150087E-01
0. 33533443E-01
0.41916814E-01
~0. 503001 HlE-b'l
0. ba683496E-01
0.67066843F-C1
0. 75450242E-01
O . B 3 5 3 3 5 7 5 E - 0 1
0.92216969E-01

""" 0.10066030H" 00
0. 10H93358F 00
0. H73.'j703E 00
0.12575036r 00
0.13413376F 00
0. 14251 709E 00
0. 15090054E 00
0.15923332E CO
0. 16706721E 00
0.17605054F 00
0. 13443394E 00
0. 19231727E CO
6. 201200AOC 00
0. 2CS'53400r 00
0.21 79673 3F 00
0. 22e>3507St 00
0 . 2 3 4 7 3 4 0 6 E 00
0.243U751E 00
0. 251 50084F ~00
0.259H3424E 00
C.26 t26757 f CO
0 .27665CV7E CO
0 . r < J 5 Q 3 4 3 0 E CO
0.29.3 41 775E 00
O. j fM. 30109? 00
0 .3101R436E 00
0. 318567B1E 00
0.32695115E 00
0 . 3 3 5 3 3 4 3 0 F 00
0 .34371781E CO
0,352 1009 7E 00
0.36043448F 00
0. 36PB6770E: 00
0.37725121F 00
0. 33563448F 00
0. 39401 793E 00
0.40240139R 00
0.41078454f- 00
0.41<31<»811f CO
0.42755133F 00
0 .43593A84E 00

0. 44431 794E 00
0. 45^701 51T 00
0.46108472E 00
0.46946824F GO
0 .47785145E 00
0.48623496F 00
0.49461848E 00
0,.5.0300l<>3E__0.e.

Qa

(m2)

0.1065241CE-10
0.85«60860F-10
0. 2S339975t-09
0.70754669F-09
0.14124801E-03
6. 25058668t--03
0.41U?6951t-08
0.63394054F-03
0.93783470F-08
0.13413320F-07
0.186744?4f:-07
0. 2b434S34E-07 "
0.34016292E-07
0.44799997E-07
0.5H2 U493E-07
0.74r i32769t-C7
0.952 1130<-j;-07
0.12007297H-06
0.15C2330U-06
0.18663098C-06
0.23034499F-06
0.28260604E-06
0.34481047h-06

"0.41«54088£-06
0.50557077!:-06
0.6076810BF-06
0. 7276621 SC-Of.
0.86731029f-06
0. 10294343T-05
0.121h8102C-05
0.14323678E-05
O.l t791282f:-05
0.19601330F-05
0 .22733443J -05
0.26365415f -05
6.30371612. l -05
0.34821642C-05
0.39728793E-05
0.45097913E-05
0.50924928F-05
0.571 95593F-05
0.633342271-05
0.70956257F-05
0.7H366647F-05
0.86064902E-05
0.139S4795E-05
0.10210051E-04
0. 11032764F-04
0.11862743F-04
0.12695988E-04
0.13529529F.-04
0.14J61557C-04

0. 15191464E-04
0.160l9752r-04
0. 16848033E-04
0.1767R758E-04
0.1851507U-04
0. 19^60610E-04
0.20219348E-04

P..21P95242.E.-.0.4...

Qs

(m2)

0. 10035C56E-15
0.61958563E-14
0.70398223E-13
0. 39550801E-12
0.15097593F-11
0.451 18492L-11
O.U3B3304F-10
0.2539542PE-10
0.51562490E-10
0.97156713E-10
0.17241271E-09
0.29116753E-09 '
0 .47158255E-09
0. T3744788E-09
0.11133967E-08
0.16513444C-08
0.23R36886E-08
0.33696972' . -03
0.46774034E-08
0.63870H8E-OS
0 .85937337E-03
0.11409917E-07
0.14966442E-07
0.19416976E-07
0.24937496F.-07
0.31 732405E-07
0.40037406b-07
0.50121454J-07
0.62291H04E-07
0.76898516E-07
0.94340180E-07
0.11506984E-06
0.13959504li-06
0. 16849243E-06
0.20240719F-06

'0 .24205934L-06
0 .28825H33 t -06
0. 34189054F.-06
0.403J4673E-06
0.47550321E-06
0 .55774541E-06
0.65194195F-06
0.75947418E-06
0.88131440K-06
0. 10205404E-05
O.H773063E-05
0.13538784E-05
0.15521127E-05
0. 17739449E-05
0.20214133E-05
0.22966533E-05
0.2601B870E-05
0.29394369E-05
0. 331 17331T-05
0. 3721268 5E-05
0 .4 I7067C8C- -05
0.4662549lb-05
0.51997486E-05
0.57850302E-05
0.64212563E-05

Qt

(m2)

0.10652510E-10
0.85867063E-10
0.29347014E-OS
0 .70794237F-09
0. 14139900E-C3
0.25103788E-08
0.4H40351E-08
0.63648038E-08
0. S42991 11F-08
C. 13510480E-07
0.1B846H37E-07
C.25725704E-07
0 .34437376E-07
0 .45537443E-07
0.b')349S90E-07
0. 764 t i4639£-07
0 . 9 7 5 9 5 0 3 4 E - 0 7
0. 1234',2/0c-06
0. 15491042E-06
0.19301302E-06
0. i :3893875E-06
0.29401599E-06
0.35977695E-Q6
0.43795791E-06
0.53050332E-06
0.63961352E-06
0.7676V959E-06
0.917431 75E-06
0. 10917265E-05
0.12937089E-05
0. 15267087E-05
0. 179419H4E-05
0.209972f i6b-05
0 . 2 4 4 6 8 3 7 2 E - 0 5
0.23389495E-05
(j. 32792213E-05
0.37704231E-05
0.43147702E-05
0.49137388E-05
0.55679966E-05
0.62773051E-05
0.70403643E-05
0.78551002E-05
0.87134799E-05
0.9...I70305E-05
0.10576736E-04
0. 11563930E-04
0. 125348 76E-04
0.1363668SE-04
0.14717401E-04
0.15826183E-04
0.16963444E-04
0. 18130901E-04
0.193314S2E-04
0.20569307E-04
0.21849439E-04
0.23177621F-04
0.2456C359E-04
0.26004389E-04
0.27516508E-04

U)

C . 9 4 2 0 3 6 7 C E - C 5
0.72156370F.-04
0 .2398S207t -03
0 .55867247E-03
0. 10677297E-02
0 .17972732E-02
0.27681256L-02
0. 39899759E-02
0.54679699E-02
0. 71912110E-02
0.91480948E-02
0.1131B155E-01" '
0. 13673664E-01
0. 16194314F-01
0. 18844124E-01
0 .21597072E-01
0 . 2 4 4 2 4 2 a i E - 0 1
0 .27297661 t -0 l
0 .30194245E-01
0.33090234E-01
0.35966258F.-01
0. 38807120F-01
0 .41599225E-01
0 .44335254F. -01
0.47006793E-01
0.49611S40E-01
0 .52152436E-01
0 .54632351E-01
0 .57058062E-01
0 .59440352E-01
0. 617931 75E-01
0 .64134359E-C1
0 . 6 6 4 B 2 3 6 5 E - 0 1
0.68'-!61306E-01
0.71296453E-C1
0. 73H16061E-01
0 . 7 6 4 5 2 4 9 4 E - 0 1
0. 79237223E-01
0.82207561E-01
0 .85394330E-01
0 . 8 S 8 5 1 C 3 5 E - 0 1
0 .926GG564E-01
0.966iJ5469if-01
0.10114312C 00
0.10f>00775E 00
O.H131036E 00
0.11707765E 00
0.12333155E 00
0.13008616E 00.
0.13734853£ CO'
0.14511728E 00.
0.15338194E 00
0.162123C2E CO
0. 171312SU 00 .
0.18091363E 00
0.19C8b227F; 00
0.20H6597E 00'
0.21171302E CO
0.22246361E 00
0.23336011E 00

The index of refraction is 6.677 -j 3.108.



Table S22. Mie parameters for a liquid water sphere: v = 8.00 Gil/.,
T = 273.2K (O.OC).

" - — : - , . , _ I- - - - - _ _ . - - , — - _ . _ . — _- n i "-~ ~

a

(m)

0.0001
0.0002
0.0003
c.ooo*
C . O O C 5
0.0006
O . O O P 7
0.0008
0.0009
P. 00 10
0.00 1 1
0.0012
0.0013
0.001*
0.0015
0.0016
0.001 7
0.0018
0.1019
C. ')')?')
0.00 21
0.00?,?
0 .0023
0.002*
C.0025
C.0026
0. 0027
O . C 0 7 K
c. oorv
O . O Q . ' O
0.0031
0.0032
0.0033
0.003*
C.OQ35"
0.0036
0.0017
C . 0 0 3 6
0.0039
0.00*0
0.00*1
0.00*2
0.00*3
0.00**
0.00*5
0.00*6
0.00*7
C . O C * > »
C.00*9
0.0050
0.0051
C.0052
0.0053
0.005*
0.0055
O . O C 5 6
0 .0057
0.005S
0.0059
0.0060

X

0. 8383359HE-02
0. 16766723E-01
0. 251 50037F-01
0. 3Vj33**3c.-01
6^'*19 168l'*E"-CH~
0. 50300181E-01
0.58633*96t-Gl
0. 670668*8F-C1
0. 75*502*2f-0l
0 . 9 3 P 3 3 5 7 5 F - C 1
0.922 U>9<,91 -01 "
0. 100 6003 OE 00
0. 1 0 8 T H 3 5 3 E 00
0.11736703E 00
O.!2575036f 00
0 . \3*13376E r,0

" 0. 1*251 709F CO '
0 .15C9005*E 00
0 . 1 5 9 2 6 3 8 2 E 00
0 .1? .7M.721E 00
0. i 7b0505*C 00
0. lp.-'.*339*E 00

" "6". L 3 2 t U 7 2 7 C ~CO~
0.20120060F 00
0.2095Sj*OQF CO
0 .217S6733E 00
0 .22635078? 00
G . 2 3 * 7 3 * C 6 F 00
0 .2*311751£ 00
0. 251 5008*£ CO
0.25983*2*F. 00
0 . 2 6 8 2 6 7 5 7 E 00
0. 27665097E 00
0.235C3*30E 00

"0. 293*1 775G "00
0. 301 8C109P 00
0.31018*36E 00
0.31R56781C 00
0.32695115E 00
0.33533*30E 00

*" 0. 3*371 781E 00
0. 3521009 7E 00
0. 360*8**8F 00
0. 36B86770E 00
0.37725121E 00
0. 38563**8E 00
0.39*017931 00
0. V)2*0139F 00 "
0.*1073*5*F 00
0.*1916811E 00
O.*27551 33F 00
0.*3593*8*E 00
0.***3179*E 00
0.*5270151E~'0'0~
0.*61C8*72C 00
0. *69*682*E 00
0.*77851*5E CO
0.*3623*96E 00
0.*9*fal8*3E 00

' " 0. 50300163E 00

Qa

(m2)

0.75911378E-11
0.6136*8**F-10
0.21069968?-09
0.51 1*531 C.t- 09
0. 1029*212F-03
0.18**0516E-08
0.30525*78I.-08
0.*77**13BF-08
0.71565*30!--08
0.10379562F-07
0.1*66*0«9t-07
0.2027890*E-07
0.27550119E-07
0.36872091f--07
O.*8719333r-07
0.636620l*F.-07

"O.B23a i689 t -07
0. 1056 r '23?E-06
0.13*56076F-06
0.17C13*80E-06
0.21377093E-06
0 .267066S1E-06
0.33189525E-06
0.*10**569F-06
0.50525529E-06
0.61925169t-06
0. 75577623E-06
0.91 36035RF-06
"d.U119*55E-05
0. 13*'J*033E-05
0.16039025E-05
0.19225*5*E-05
0.238h*106E-05
0.27052192E-05
'0.3182980*E-05
0.3722*509E-05
0.*32*6382E-05
O.*98826l9t-05
0.57092657E-05
0.6*H06?5*f-05
"6. 7292*850F-05
0.8132*133?-05
0.89865698F-05
0. 98*05*5 3E-05
0.106809*2E-0*
0.11496387E-0*
0.122 786 7*F-0*
0.13023128E-0*
0. 1372 t )973 = -0*
0. 1*393713E-0*
0.15037732E-0*
0.15653539E-0*
0.1625*897E-0*
6.1685U61E-0*"
0. 17*5l6*6t'-0*
0.18065155E-0*
0.18699*886-0*
0.19361*5*E-0*
0.200'>f.585E-0*

"b'.20788852E-0*

Q3

(m2)

0.100383*OE-15
0.61978*1 7F-1*
0.70*2C720E-13
0.3<1563'.*3E-12
0.1510251 1E-H
0.*5133*80E-11
0.1139222*C-10
0.25*0*673E-10
0.515t l2502E-10
0.97197750E-10
0.172*93B9E-09
0.2913?385F-09
0.*71i>7*32E-09
0.737985H9E-09
O.U1936*8F-08
0. 16535668F-08
0.23866980E-0«
0.337*3722E-08
0 . * 6 8 o I 6 0 H E - O f l
0.6*C1 595 7 T - O B
0. f)61 77C03E-08
0.1 l*'i!)630F-07
0.15028217E-07
0.1951*079007
0. 25038273E-07
0.319ft3818E-07
0.*0387967E-07
0.506*67831-07

'0 .63069B20E-07
0 .7803dl l3r -07
0.959903*5E-07
0.117*3271E-06
0.1*79*028E-06
0.17317177E-06
0.20887285E-06
0.25087928F-06
0.30012916E-06
0. 3576*151F.-06
0.*2*53507E-06
0.501997*2E-06
0.59129*OOE-06
0.69371811E-06
0.81061830E-06
0.9*337037E-06
0.10933809E-05
0.12620858E-05
0.1*509787E-05
0.1661630*E-05
0. 1B9.56C62F-05
0.215*8331£-05
0.2**09665E-05
0.2755985*E-05
0.310191**E-05
0.3*8085*5E-05
0. 389*9311E-05
0.*3*63797F.-05
0.*8373013E-05
0.53700096E-05
0.59*667*7E-05
0.65695176E-05

Qt

(m2)

0.7591238*E-11
0. 613710* 7E-10
0.21077011E-09
0.5 l l f t*379f-09
6.10309316E-08
0. 18*85651E-08
0.30639*OOE-03
0.*7998192E-08
0 .720 ' J1292E-08
0. 10'.76761E-07
0. l*8365a*t-07
0.?0570230E-07
0 . 2 H n 2 1 9 9 * C - 0 7
0. 3 76 1 00 79 E- 07
0.*9838700F-07
0.6531 5589E-07
0.8*768* '<OE-C7
0. 10906723E-06
0. 1392*69*E-06
0. 1 76536*56-06
0. ?22 i f l8 fc3h -06
0 .27f l515*7c-06
0. 3*u92 351 L:-06
0.*2995931E-06
0.5303*358E-06
0.6512155*E-06
0.79616*22F.-06
0.96925032E-06
0.1 1750153F-05
0. 1*1S*'<16E-05
0.170*8933C-C5
0.2039978*E-05
0.2*293513E-05
0.28783916E-05
0.339185*15-05
0. 3973330*6-05
0.*62*7078E-05
0.53*59C3*E-05
0.6133S01*E-05
0.6982622SE-05
0. 78837793E-05
0.88261322E-05
0.97971888E-05
0.10783916E-0*
0.1177*323E-0*
0.12758*73E-0*
0.1371-»653t-0*
0.1*68*759F-0*
0. 15h2*ti39f-0*
0. 165535*6t-0*
0. 17*78698E-0*
0.18*09526F:-0*
G. 19356812E-0*
0.20332023E-0*
0.213*6583E-0*
0.22*11536F-0*
0.23536792E-0*
0.2*731*75E-0*
0.26003268E-0*
0.27353372E-0*

to

0.13223585E-C*
0. 10098967E-03
0. 33*11 151E-03
0.7729516<.E-03
0. 1*6*9383E-02
0. 2**15*13E-02
0. 3 7 1 f l l f c l 5E-02
0.5292825*E-0?
0.71561560U-02
0 . 9 2 7 7 * 5 ' ) 2 F - 0 2
0.1 1 6 2 6 X 5 l E - O l
0. l*162399i ' -Cl
0. 16H39*26E-01
0. 1962202*F.-01
0. 22*597*91-01
O.?5316570! :.-01
0. 28155' jO?5:-01
0. 309*30**L-01
0. 33653598H-01
0.36267 173= -01
0. 387506220-01
0. *11059C*E-01
0.*3318529F.-Ol
O.*5385819f-01
O . * 7 3 0 5 f c 9 6 f c - 0 1
0.*';ca3315E-01
0. 5072B183P-01
0. 52253563E-01

' C.53c757*l i : -01
0. 5 5 0 1 6 7 9 7 E - 0 1
0.56302li*5£-01
0. 57565659'1-01
0. 5 8 8 3 U 8 6 7 L - 0 1
0.6016?636S:-C1
0.61560729E-01
0.631*0750E-01
0. 6*8960*7t-Cl
0.6690007*f-01
0 .69212377E-01
0. 71892381E-01
0. 75001299E-01 ""
0.785981*2E-01
0. 82739830E-01
0.87*79353E-01
0.92861*1*E-01
0.98921359P-01
0. l05h82C8E 00
0. 1 131 53*OE 00
0.121325*3F. 00
0.130173**£ 00
0. 1396537*= 00
0.1*970*28H 00
0. 1602*923E 00
0. 17120057E 00 " "
0.182*6156E CO
0.19393*92C OC
0.20552081= CO
0.21713257E 00
0.228689*9t 00
0.2*012822E 00

The index of refraction is 7.533 -j 2.759.



25
T n b l e S23. Mle parameters for a l iquid water sphere: w - 8.00 G H z ,

T = 283. 2K (IOC).

a

(m)

o.oooi
C . O O C 2
0.0003
0.0004
0.0005
C.30G6
C . O J C ?
C.OC38
0.0'JC'"/
r - . c c i n
0.001 1
0.0012
C.001 3
0 .0014
0 . C •'/ 1 5
0. 001 6 " "
r . :; j ! 7
c . :. •_• i 3
C . CO 1 ')
0.0020
0.0021

" 0 .0022 "
C . 0 0 2 3
O . O 0 2 4

0.0025
0.0026
0.0027
n . 0 0 2 b ~
0 .0029
0.0030
0.0031
0.0032
0.0033
0.0034 '
0.0035
0.0036
C .0037
0.0033
0.0039
0.0040
0.0041

0 . 0 0 4 2
0 .0043
0.0044
0.0045
0.0046

~ 0 .0047
0.0048
0.0049
0.0050
r .0051
0.0052 _
C . O C 5 3
0.0054
0.0055
0.0056
0.0057
C. 0053
C.0059
0.0060

X

0. 83333598E-02
0. 16766723F-01
0 .751500B7E-01
0. ?353J443F-01
0. 419 16814F-01
0.50300161F-01
0. 5t ioH3496F-01
0. b 7 ' ) h f c h 4 8 E - 0 1
C. 75450242F-01
0. 33333575E-01
0.92216969E-01
0. 1CJC60C30F 00
0. 10093358E .00
O . H 7 3 6 7 C 3 E 00
U. 125750361 00
0. 1 3 4 1 3 3 7 6 6 CO
0. i'i?:H70'1F 00
0. 15C S O C 5 4 F CO
0 . 1 S ' < 2 3 3 6 2 E 00
0 .16766721F 00
0 .17605054E 00
0. 1 *4433 '34E 00
0 .19281777F 00
0. ?'i\ 20060F 00
0. 2 0 ' V 5 - 3 4 f l C F 00
0. 2 1 7 4 6 7 J3h 00
0. 22f 35073F 00

'O.~2347340'6t 'CO
0 .24311751E 00
0. ?51 50084E 00
0.25988424E 00
0 . 2 6 8 2 6 7 5 7 F 00
0.27665097E 00

"0. 2 2503 4 3 OF. "'00'
0. 29^41 775E 00
0.30180109F 00
0. 31018436?: 00
0. 31H567S1F 00
0.32695115E 00
0. 3^5334306 00
0 . 3 4 3 7 1 7 R 1 F 00
0 .35210097F CO
0. 36043448" 00
0 . 3 A 8 3 6 7 7 0 E 00
0.37725121E 00

.0. 33563448E...OQ.
0. 39401793C 00
0.40240139F 00
0. 41C78454E 00
0.4191681 1C- 00
0 .42755133? 00

.0.43593484? 00
0. 44431 794C 00
0.45270151F 00
0.46108472E 00
0 .46946824E 00
0 .47735145F 00
0.46623496E 00
0 . 4 9 4 6 1 H 4 3 E 00
0.50300163E 00

Q^

(m2)

0.57706062E-11
0.46727663F-10
0.16039226K-09
0.39204506C-09
0.792842121-09
0.142821 T I E - O S
0.237919061 -03
0.37471-39-,C-08
0. 56550714F-OH

"" ' 0 .32732576E-08" "
0.11 78631 SF-07
0.16441525F-07
0.22533803F-07
0.30446B81F-07
0 .4C61 7262^-07
0.53602296F-07 "
0.70075998^-07
0 .90359714T-07
0. 11695289t-0'j
0. 14957084f:-06
0. 19013859E-06
0.24059563F-05
0.302 i55610t-0h
0.37983633E-06
0.47453449E-06
0.590o7747E-06
0.7323159PE-06

"0.90627032L-06
0.11172751E-05
0.13730014F-05
0.16815447E-05
0.205177l8b-05
0.24929314E-05

"0.30142965F-05
0.36237452E-05
0.4326H556E-05
0.51250727P-05
0.6013322TE-05
0.69809548E-05
O.B0059144f . -05
0.9060471 7T-05
0.101 10881F-04
0.11122291C-04
0.12063332^-04
0.12910835F.-04
0.13652522F.-04_
0.14267702i:-04
0.14825906F-04
0.15234095E-04
0.15683705E-04
0.16047721E-04
0.1639R582E-04
0.16756559E-04
0.1713918nt-04
O.l7560465t:-04
0.18031016C-04
0.18557796E-04
0.19144572E-04
0. 19791900F-04
0.20497784E-04

Qg

(m2)

0. 10021046E-15
0.61869252E-14
0. 70296525E -13
0.39493571F.-12
0. 15075392E-11
0.45054065E-11
0. 11372217E-10
0. 25360233F-10
0.514 'J319vif -10
0.97031522E-10
0 .17220J52E-09
0.29034490E-09
0.47112225F-09
0.73636146E-09
0.1117?643E-08
0. 1651 3<'391:-08
0. 23BT>,' '39F-03
0. 33716063C-08
0 .46827057E-08
0.639M9809C-08
O.R6175156F-08
0. 114539S8E-07
0. 15044414E-07
0. 19549987E-07
0. 25157998C-07
0 .32089744E-07
0.40605215F-07
0.51008374E-07 ""
0.63655375E-07
0.78967560E-07
0.97436441E-07
0. 11964477F-06
0.14620892E-06
0. 17810265E-06 "
0. 21605871E-06
0. 26117300F-06
0.31460598E-06
0.377597S1E-06
0.45145617E-06
0.53747669E-06
0.63690510E-06
0.75035927E-06
0.88034267E-06
0.102A2620F-05
0. 11894826E-05
0. 13709114E-05
0.15716014E-05
0.17923032E-05
0.20359594C-05
0 .23027224E-05
0.25S48930E-05
0.29143512E-05
0.32630160E-05
0.36427555F-05
0.40551232E-05
0.45023571E-05
0.49853143E-05
0.550561 16E-C5
0.60645889E-05
0.666354036-05

Qt

(m2)

0.577C7C68E-11
0.46733S53F-10
0. 16096256C-09
0. 39244008t-09
0. 794350316-09
0.14327226t-08
0.23005629E-08
0 .37725627E-OS
0.57K)5645f-08
0.83 702694t-08
0.11958523E-07
0. 16732372E-07
0.23009928E-07
0. 31183745f-07
0.417.35023t-07
0.552536<H! :-07
0. 7245^054t -07
0.94231325F-07
0.12163571E-06
0.15596987E-06
0. 1980061 1E-06
0. i ^204 r <o3fc -06
0.31800056C-06
0.39943632t-06
0.49969253E-06
0.62276723F-06
0.773421 16F-06
0.95727864E-06
0. 11809316E-05
0.14519692E-05
0.17 ^893 16E-05
0.21714163E-05
0.26392509F-05
0.31923992E-05
0.38398048E-05
0.458B0288E-05
0.54396787E-05
0.63914213C-05
0.74324116E-05
0.85A339121.-05
0.96973772E-05
0.10861 K1E-04
0. 12002633E-04
0 .130f>9594E-04
0.1410031 7E-04
0.15' ?3434E-04
0.15859303E-04
0. 16618709E-04
0.17320068E-04
0.179B6429E-04
0.1H64261')E-04
0. 19312C '3SC-04
0.20019579E-C4
0.20781'/54F-04
0.21615793E-04
0.22533379E-04
0 .23543122E-04
0.246501S8F.-04
6.25R56498E-04
0. 27161324E-04

0)

0.17365368E-04
0.13238637C-03
0.43672579E-05
0.10063592t-02
0. 169783S3E-02
0. 31446465E-02
0 . 4 7 5 7 1 2 H 7 E - 0 2
0.6722.2938t-0i
0.90171807E-02
0. 1 1 5 9 2 3 7 3 E - C 1
0. 14400065E-01
0. 1 7 3 8 2 1 6 7 E - 0 1
0.20474736E-01
0.2362')66?6-01
0. ? 6 7 8 ? 4 G I E - - 0 1
0. 29eu7 ' i83F-01
0. 32d'j'/-! 7 ' / i-01
0. 3 5 7 H G ! C 6 t . -01
0. 3 8 V J 8 4 4 3 U - 0 1
0 . 4 1 0 2 7 0 3 2 E - C 1
0.43346331t-01
0.4544." i3B2t-01
0 .4730T391F-01
0.48S'i3937t-01
0. 50346</56E-01
0 .51527663C-01
0. 52500781E-01
0. 53234772E-01
0.53903099E-01
0. 5433652 lt-01
0. 54770906E-01
0. 55099860F-01
0 . 5 5 4 2 0 6 1 9 E - 0 1
0. 557895S4E-01
0.56268148E-01
0.56924880F-01
0.57835396E-01
0.590788466-01
0.60741 544F-01
0.62911 391F-01
0 . 6 5 6 7 f i C 6 0 n - O l
0.69 12 ««1 If -01
0. 73345/8r , r -Oi
0. 78402 ' i77C-01
0.84358513C-01
0.91251493E-01
0.99096477E-01
0 . 1 0 7 8 7 8 5 7 E 00
0. 11754912E 00
0.12802553= 00
0. 1391913 OE 00
C. 15000144F 00
0.162991236 00
0.1752?.450t 00
0.18760<i26t 00
0.1998083CE 00
0.211752471": 00
0 .22334963E 00
0 .23454791E 00
0.24533135E 00

The index of refraction is 8.016 -j 2.304.



Table S24. Mie parameters for a liquid water sphere:
T = 293.2K (20C).

26
v = 8.00 GHz,

a

(m)

c-.cnrii
0.0302
0.0003
C.oac;<«
0.0005
O.UOC.6
0.0007
0.0008

" 0.0009
0.0010
0.001 1
0.0012
0.0013
0.1014
o.or.is
o.oo is
0.0017
0.0018
0.0014
0.-K120
c.o. j2 i
0.0022
0.0023
0.0024
C.0025
0.0025

" 0.0027
0.0023
0.0029
C.OC3C
0.0031

0.0032
0.0033
0.00^4
C . O O J 5
O . O J 3 6
0.0037
0.0033
0.0039
0.0040
0.0041
0.0042
0.00*3
0.0044
0.0045
0.0046
0.0047
0.0043
0.0049
0.0050
0.0051
0.0052 '
0.0053
0.0054
0.0055
0.0356
0.005 7
0 .0053
0.0059
O.COr.O

X

0. 33 t '335 < i 3F-02
0. i6766723t-01
0. 251 500S 7F.-01
0. 3353344 3F-GI
0.419lh814E-01
0. 50300181E-01
0. 5H683496F-01
0. 67066R4SE-01
0, 75450242E-01
0 . 8 3 0 3 3 5 7 5 E - 0 1
0.9221696W-C1
0. 10000030E 00
0.1C898358E 00
0. H 7 3 6 7 C 3 E 00

"0". 125 75036* 00
0 .13413376E 00
J. 14i51 709E CO
0. 15090054E 00
0. 15 'V2S3 t t 2 r CC
C. 16766721E 00
Oi i " l7 t jUb054E 00
0 .14443394E CO
0. 1928172 7E CO
0.20120060F 00
0.2095K400E 00
0 .21796733E 00

"" 6. 2 2 f c 3 5 0 7 8 E " 00
0.23471406? 00
0.24311751? 00
0. 25150084F 00
0.2598S424E 00
0 .2AB26757E 00
0. ?7665C97 r 00
0. 205C343r)e- .00
0 .29341775E CO
0.301B0109E 00
0.31018436E 00
0.31656781E 00
C.32695115E 00
0 . 3 3 5 3 3 4 3 0 E 00
0. 343717816 00
0.35210097E 00
0. 36048440F 00
0.368S6770E 00
0.37725121E 00
6. 3S563448E "o6'
0. 29401793E 00
0.40?40139C 00
0. 41078454E" 00
0.41916811E 00
0.42755133F 00

"0. '4 3 5934 84 F 00
0.444 31 794E 00
0.45270151E 00
0.46108472E 00
0.46946824E 00
0.47735145S OC

" ' '0 .48623496C ' 00
0.4946l848fr 00
0.50300163E 00

^a

(m2)

0 .4471S950C-11
0 . 3 f t 2 3 6 7 C K F - 1 0

"""O.124 !)?550h-09
0.3C4v2653f : -09
0.61797945E-09
0.1 116028Pf -08
0. 18644699rr-0fl
0 . 2 9 4 5 o 6 5 V f - O B
0 .44642725 t -OS
0 .65507848E-03
0.936 c /3728t -C8
0. 1312470^-07
0. 18071539E-07
0.24526202t -07

""" " 0.32b3029f lr-07 '
0 .43 f t l8e5f i t -07
0.57341222E-07
0.7473951 1F-07

0 .96S30S67t -07
0.12475186F-06

"" ""6."l5<)ai021L :-06
0.20360367F-06
0.25890120E-C6
0.32780326E-06
0.41336755F-06
0.52127291E-06

"0.fa552165SH-06
0.8221401RE-06
0.10300173C-05
0.12886039E-05
0.16097392E-05

0.20075086F-05
0.249R2137E-05
0.3C'<13«908F-05
0.33311246C-05
0.47085377r-05
0. 574302 79C-05
0.69339821E-05
0.82fe28094r_-05
0.96874001E-05
0.11141310L--04
0.12540131F-04
0.13797092F.-04
0.148419531-04
0.15636877E-04
6". 1618i'5'99f'-04 "~"
0. 16508042E-04
0.16667880E-04
0. t57198R4C--04
0.16720325^-04
0. 1671793VE-0««
0.16752019f--04 "
0. 1A852689K-04
0.17041661E-04
0.17333106E-04
0. 17734230E-04
0.182'.5395F-04
0". 18y60635E-04
O.l9567800f-04
0.20349849E-04

QS

(m2)

0.99961362F-16
O.M712042E-14
0.701 IT&tJ- iF- lB
o.393'n26oi;-ii:
0. 150 3752 9E- 11
0 .4493-757JF-1 1
0. 1 1343354F-10
o^sz^seoct - io
0,5 l362845f ; -10
0 .96 /a6237c -10
0. 171 770f i5E-09
0. 2901194 8E-09
0.469')5963E-09
0.7350697aF-09
0.1H50969E-08
0. 164 /5616E-OH
0. 237M5904H-08
0'. 336444 12C-08
0 .46735131C-08
0 .6337519 f lE -OH
0.860415380-08
0. U439901E-07
0. 15032061T-07
0. 19544316E-07
0. 25168145C-07
0.32131322E-07
0.40704652E-07
0.51209575E-07
0. 640296481-07
0.79627625F-07
0.98561713E-07

0.121512766-06
0.14930538E-06
0. 18244566E-06
0.22364151E-06
0.27282050E-06
0.33211967E-06
0.40330087E-06
0.48813342E-06
0.58815016E-06
0.70443457E-06
0.83739235E-06
0.98AB1357E-06
O.H521006E-05
0.13327044E-05
0. 15285368F-05
0. 1740251 7E-05
0. 19692&79F-05
0. 221757Q9t-05
0.24H75244F-05
0.27816241E-05
0.31022282E-05 ""
C.34514360E-05
0. 3830')618E-05
0.42418669E-05
0.46347 11 7F. -05
0.51593852E-05
0.566 54544i:-05
0.62022318E-05
0.67693018E-05

"t

(m2)

0 . 4 4 7 1 6 ^ 5 6 6 - 1 1
0. 36242HH4F-10
0.12499562F-09
0. 30532066E-09
0.619483 J5E-09
0.1 1205228F-08
0 .18753133E-OB
0.297H611E-OH

' 0 .45156376F-OB
0.664/5714t -08
0.95411465E-08
C. 13414830E-07
0. 18541499E-07
0.25261272E-07
0. 3 3 9 9 5 3 9 5 E - 0 7
0.45266427F-07
0.5C /719810E-07
0.70153960E-07
0.10155452F.-06
0. 1 31 1 3942F-06
0. K.841437E-06
0.21'-.24357E-06
0 .27393327E-06
0 .34734762E-06
0.43903572E-06
0 .55340428E-06
0.69592124F-06
0.87334979E-06
0. 10940475E-05
0. 13682320F-05
0.17083012E-05

0.21290216E-05
0.26475191E-05
0.3282S3<>6E-05
0.40547666E-05
0.4981 3589F.-05
0.60751481E-05
0.73372830E-05
0.87509434E-05
0. 10275550E-04
0. 11845745E-04
0 .13377524E-04
0.14783<y05t-04
0. 15944054E-04
0.16969585E-04
0 .177 4 u l46E-04
0. 18248305E-04
0. 1S637162F-04
0.18TS7470E-04
0. 19207859E-04
0.19499566E-04
0. 19854255E-04
0.20304127fc-04
0.20872627E-04
0.21574975E-04
0.22418943E-04
0. 234C4791E-04
0.24526104E-04
C.25770045E-04
0.27119153E-04

W

0 . 2 2 2 5 4 2 3 G E - C 4
0. 1 702735.3 K-03
0.56096097F-03
0. 12902259E-C2
0 . 2 4 2 7 4 3 C 6 E - 0 2
0.40105B 79K-02
0. 60471632- -02
0. 851?.aC',5e-02
0. 11374436E-01
0. 145b96',5 = -01
0.18003166C-01
0.21626770C-01
0. 2 5 3 4 6 3 6 5 ^ - 0 1
0. 290<)fl68?l:-01
0.3280140bh-01
o. 3639699 n j-o;
0 .39e291 fa3E-01
0. 43048SB' iC-01
0 . 4 6 C 1 9 f 4 4 ' _ - - 0 1
0. 4 B 7 0 7 d 5 4 t f - 0 1
0.510fa9186L-01
0. 531486315-01
0 .54874901E-01
0.562673lOf-01
0. 5 7 3 2 5 9 5 9 E - C 1
0. 5P.061209(:-01
0. 584')0314!:-01
0.53635312E-01
0 .58525652S-01
0.58197457E-01
0.57695746E-01

0 . 5 7 0 7 4 4 5 7 E - 0 1
0. 56394447E-O i
0.55727')l8r.-01
0. 55155210IJ-01
0. 5 4 7 6 M 2 8 7 E - 0 1
0. 54668568f-01
0.54965969E-01
0. 55780660T— 0\
0 . 5 7 2 3 7 S 2 3 E - 0 1
0.59467308C-01
0. 62596917E-01
0. 66749156E-01
0. 72033C46E-01
Q . 7 8 5 3 4 8 4 2 F - 0 1
0. 863084 79E-01
0 .953651C7C-01
0.10566348b 00
0.ino<595B(: 00
0.1295055?£ CO
0. 14265054E CO
0. 15625000H 00
0. 16998690E 00
0.18353999E OU
0.19661C51E CO
0.20S96220E CO
0. 22044140E 00
C.23099691E 00
0.240675996 00
0.24961329E 00

The index of refraction is 8.266 -j 1.843.



Table S25. Mie parameters for a liquid water sphere:
T = 303.2K (30C).

v = 8.00 GHz,
27

a

(m)

f .0001
0.0002
0.0003
C . O G U 4
0.0005
0.0006
0.0007

"b.jojs
c.ooo'-*
0.0010
o .oo i i
C.0012
0.0013
O . O G J 4
o.oo is
0.0016
0.0017
0.0018
0.0019
0.0020"
0.0021
0.0022
0.0023
0.0024
C.0025
C . 0 0 2 < >
0.0027
c.r.0??
0.002 r/
0.0030
0.0031
0.0032
0.0033
0.0034
C.0035
0.0036
0.0037
0.003»
0.0034
r.ooio
0.0041
0.004?
C.0043
0.0044
C . 0 0 4 5
C. .0046
C .0047
c.0043
0.0049
C .0050
C..1G51
C . O C 5 2
O . O O S 3
C.0054
C.OG55
O . O O O o
0.0057 ~
0.005ri
0.0'J59
0.0060

X

0.8363?59«r :-C2
0. I6766723.r--or
0.25150087E-01
0. 3353344 3c.-0t
0 .41916S14E-01
0. 50300181^-01
0. 5 t )63349£r -0 l
"0. 6 70 &!,84 At -01
0.75450242F-01
O.P3S33575fc-01
0.922 16969E-C1
0. 10060030F 00
0.1089S358F 00

~0."l 17367030" 00""
0 . 1 2 5 7 5 C 3 G F 00
0 . 1 3 4 1 3 3 7 6 E 00
0 .142S1709E 00
0. 15090054t 00
0.15128382: 00

"0. 16766721E '00~
0.17605C54F 00
0.18443394E 00
0.19281727E 00
0.20120060E 00
0.20958400?: 00
0. 21796733F- _ O C .
0 .22625073F. 00
0. 234 734061; 00
0 . 2 4 ? 11 751? 00
0. 251 500«4ti 00
0.250884246 00
0 . 2 6 B 2 6 7 5 7 F 00
0. 27665097E 00
0.285C3430E 00
0. 29341 775E 00
0. 301 8C109E 00
0. 31013436F 00
0. 31R56731E .00
0.32695115E 00
0.3353343CC 00
0. .)4371781E 00
0. J52 100<)7e 00
0. 36043448!: 00
0. -,6836770? 00
0 . 3 7 7 2 5 1 2 1 E "do
0. 3S563448£ CO
0.394C17S3F 00
0.40240139? 00
0 .41078454F 00
0 .41V168UE 00
0.42755133F." 00
0.43593484C 00
0 . 4 4 4 3 1 7 0 4 F 00
0 . 4 5 2 7 0 1 5 1 L 00
0.461C8472S 00
0. A & 0 4 6 8 2 4 E 00
0.477H5145e"o6
0 .4662349&E 00
0.49461848E 00
0.503001631' 00

^(m2)

0.346<.1994F-11
0.2H074279r-10
0.96794350L--10
0.23629254t-09
0.478969C9C-09
0.86519303!:-09
0.14458706';.-C«

"0 .22853883C-OB "
0.34650353F-03
0.50876494E-08
0. 728200 79E-08
0.1C209622C-07
0 . l4Q72270 t -07
0.19121707E-07 "~
0.25671376E-07
0.34111042007
0.4492951 4E-07
0.58731054E-07
0.7627431 8F-07

"0".9B50h337r-07 "~"
0.12662395E-06
0. 16212-119F-06
0.206R9464E-06
0.26334880E-06
0.33454546F-06

.0.42439785L-06
0.53793286f--06
0 . 6 S l h l 9 4 4 F - U 6
0 .86382374E-06
0.10953518E-05
0.13 l>01972t-05
0. 1766348HE-05
0.22467711E-05
0.28602053E-05
0.36415440E-05
0.46306332E-05
0.58633081E-05
.0.73669769E-05
0.91934635E-05
0. 11244718E-04
0.13424377F-04
0. 15^>38331?-04
0.17352359k-04
0. 18667124?-04
0. 19392115C-04
0. 19566913E -04
0 .19323677C-04
0.18J25987E-04
0 .18222272C-04
0.17b26095f.-04
6.17115861F-04
0. 1674251 7C-04
0.1653868HF-04
0. 16524966t-04
0.1671 37G4F-04
0. 17 lO c )225r -04
0.17706232E-04
0.18486797C-04
0. 1941788 7E-04
0.20451276F-04

Qs

(m2)

0.99660017E-16
0.61522375E-14
0.69901 767E-13
0.39271716E-12
0. 14991168E-11
0.44800873E-11
0.11300346F-10
0 . 2 5 2 1 7 7 « f c E - 1 0 '
0.51204221E-10
0.96487263E-10
0.17124063E-09
0.28922353E-09
0.46851012E-09

"0. 73280693F-09 "
0.11116807E-08
0.16425374F-08
0.23713920F-C8
0.33543521F-08
0.46597215K-08
0.63690777E-08
0.85B01304E-08
0. 11409323E-07
0.1A994466E-07
0.19500167E-07
0.2511961U -07
0. 320B3K86E-07
0 .40670258E-C7
0.51211 124F-07
0 .64109202E-07
0. 7986005flt-07
0.990/9784E-07
0. 122S4583E-06
0. 15124357E-06
0. 18644624E-06
0.22979276E-06
0. 28337604F-06
0.34981792E-06
0.43220133E-C6
0.53383144E--06
0.65755910E-06
0. 80477980^-06
0.97427983E-06
0. 11619750F-05
0. 1362064 7E-05
0. 15694466F-05
0. 1781»375l;-05
0, 200039816-05
0 .222H9023E-05
0 .24723367E-05
0.27358692E-05
0 . 3 0 2 4 2 0 7 2 E - 0 5
0 .33412616E-05
0. 3689985 5E -05
0 .40722252E-05
0.44fKi3427l :-05
0.493/1374H-05
0.54154152F.-05
0.591S3940E-05
0.64401656E-05
0.69750085E-05

\

(m2)

0 .34642 '<92E- l l
' 0 .2ROH0441E-10
0.96864253E-10
0.23663534E-09
0.4f l046?33t -09
0.86967322F-09
0. 1457 17T3E-08
0. 23106062E-03 '
0.35162697E-08
0.51841376E-08
0 .74532487E-08
0.10498846E-07
0 .14540781E-07
0.19854514E-07 "
0.26783059E-07
0 .35754383E-07
0.473&0908F-07
0.62085405E-07
0.80934058E-07
0 . 1 0 4 B 7 7 4 2 E - 0 6
0.13520412E-06
0.17353051E-06
0.2218S914E-06
0.282848-99E-06

• 0.35966508E-f)6
0.456481 76I--06
0.57860314F-06
0.73283059E-06
0.92793294E-C6
0.11752127E-05
0.148927 76fc-05
0.18888950E-05
0.23980156E-05
0.30466517E-05
0.38713370E-05
0.49140099E-05
0.621812.6lE-a5
0.78191788E-05
0.97272950E-05
0. 11902277E-04
0.14229157F.-04
0.16512611E-04
0. 18514344E-04
0.20029198f -04
0.209-' 1 56HE-04
0.21 J48751E-04
0.21324086E-04
0.21054B90E-04
0.20694613E-04
0. 2036197.1 E-04
0. 20140069E-04
0 .200837a2E-04
0 . 2 0 2 2 B 6 7 £ > £ - 0 4
0. 20597203F-04
0.21202053E-04
0. 22046370E-04
U.23121655F-04
0.24405192E-04
0.25858055E-04
0.27426286E-04

W

0 . 2 8 7 6 7 7 2 5 E - 0 4
0. 21909533E-03
0. 721646471-03
0. 165923731.--02
0 .3120H57F-02
0.51514581fr-02
0. 7 7 6 0 4 3 5 3 E - C 2

" 0. 1 0 9 1 3 9 2 3 E - C 1 ""
0. 14562COOF-01
0. 18612C16E-C1
0.22975300!:-01
0 . 2 7 5 4 8 1 19E-01
C . 3 2 2 2 0 4 2 3 E - 0 1
0.3690BS23E-01
0 .41506f i60? -01
0.45939468E-01
0.50134171E-01
0.54028027E-01
0. 57574295E-01
0.607237dl t -or
0.63460529E-01
0.65748215E-01
0.67576349C-01
0.68941951E-01
0. 69841623E-01
0. 70285141E-01
0. 70290387F-01
0 .69891201fc -01
0.690881'-1E-01
0.67953706C-01
0.66528733t-01
0. 64976974E-01
0.63070297E-01
0.6U97095E-01
0. 59357468E-01
0. 57666965C-01
0.56257769F.-01
0 .55274520E-01
0.54879740F-01
0. 55246495t-01
0. 56558497E-01
0.59002165C-01
0 .62760770E-01
0.680 0395 3 £-01
0 .74G72553C-01 "
0 .834633HE-01
0 .938093C7E-01
0. 10586149E 00
0 .11946762E 00
0.1343616BF 00
0.15015t ) 70- 00
0. 1663661CE 00
0. i a241358c OC
0.19770765 ; J OC
0.21169376E 00
0 .22394329E QO
0.23421395E 00 ' "
0 .24250549E 00
0.24905837E 00
0.25431836E 00

The index of refraction is 8.353 -j 1.419.
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Table S26. Mie parameters for a liquid water sphere:

T = 263.2K (-10C).
v = 9.369 GHz,

a

(m)

o.oooi
r, .0002
0 . 000 3
G.OOC4
O.OOC5
0.0006
O.OOOY
0.00 Co
C.COC9
0.0010
C.0011
O.JO I 2
0.^13
C.0011
0.0015
0.0016
C.0017

"O.OOia
C .0019
o.oc;;o
o.o:) ;n
C . 0 0 2 2
C . O O i ?
0.0024
0.002->
c.oo;-6
0.0027
C . O O i S
0.0029
0.0030""
0.0031
C.0032
0.0033
0.00? A
C .0075

"'0'.G.)36 ~"
0 .0037
O . U j ^ S
C.0339
0.0040
0.0041

"0.0042
0.0043
0.004*
0.0045
0.0046 " '
C .0047
0.0043
0.0049
U.OO'jJ
0.0051
0.0052
0.0053
r.o;;54
0 . 0 3 5 5
0.9056
0.0057
0.0053
0.0059
0.0060.

X

0.981 79579E-02
0. 19635923F-01
0.29453889E-01
0. 39?71 846E-01
0.49039815F-01
0. 53907758E-01
0.6S7257C5E-01
0. 7654366 3E-01
0.3S361621E-01
0. 981 79579F-01
0. 10799754F. CO
0. 117?.! 555E "00
0. 12763339F 00
0.13745147?. 00
0.14726931E 00
0.15708733E 00
0 .1669G52ar 00

" C. 176 7233Ce ' .TO "
0 .16654120? 00
0. l%35 t>?3t OC
0.2061 771 8E 00
0. '1599519F 00
0. 2 2 5 R 1 3 0 9 E ' 00

' 0. 235630991; 00
0.24544907E 00
0 . 2 5 5 2 6 A 9 6 E 00
0 .2050B498E CO
0 . 2 7 4 9 0 2 9 4 F 00
0. 2R472C96 I? 00

'0. '2945338CE"()b~
0 . 3 0 4 3 5 6 8 7 E 00
0 .31417477F OC
0.32349279E 00
0.3 3 3 8 1 07SE 00
0.3',362876F 00
0". 3S344666E" 00
0 .36726456E 00
0. 373-0^2531; CO
0 . 3 5 2 9 0 0 5 4 E 00
O . J 9 2 7 1 8 3 2 E 00
0.40253645F 00

"0"r412"3541lE 00 "
0 .422172P5E 00
0.431990C9e 00
0.44180822E 00
0.45162606E 00
0.46144420E 00
0 .47126222C 00
0.4&103006E 00
0.49089819E 00
0.50071b9lt 00
0.51Cb3405E OC

0.52( )35177E 00
0. 53'M6990F. OC
0. 53'-, '<J8774F 00
O.V;96058SE 00
0 .55962366E 00
0.56944185F. CO
0.57925999F 00
0 .58907765E 00

^a

(m2)

0. 14559604f - lC
0.11745656E-09
0.40194625E-09
0.97122421E-09
0.19436739E-08
0.345«.3756F.-08
0.56»1101St-03
0.881 06695E-08
0.13CS6612E-07
0.187971 70F.-07
0.262H6S27E-07

"0.35967950C-07
0.48330676r-or
0.63956008F-07
0.83528221E-07
0.10785078E-06
0.13706024r-06

'0. 174(.45&6l'-f)6
0.2104631?r-06
0. 2 7 3 7 5 5 3 5 1 -OS
0. 33916473r>06
0 . 4 1 7 5 5 C H 4 C - 0 6
0.51099556F-06

'0.62181056E-06
0.75253547L-06
0.905904.9HL-06
0.10H43316r: - -05
0 .12923483E-05
0 .15315245^ -05
'0.18053715!:-05
0.21167343F-05
0.24680958L-05
0.28614722E-05
0.329S2080E-05
0.37738359E-05
'0 .43U29304C-05 '
0.46691063E-05
0.5474.<)46?E-05
0.61171186E-05
0.67915626t:-05
0.74938080E-05

"0.82190845E-05"
0.89629102E-05
0.97212487F.-05
0.1049G849F-04
0.11269386S.-04
0.1205568HF-04
6.1284959<tF.-04
0.13652101H-04
0.144650886-04
0.15291080H-04
0.16133345E-04
0.16995234F-04
0.17«30593F-04
0.18797765E-04
0.19735206L-0'.
0.20710897c-04
0.21722401E-04
0.22771899E-04
_0.23860863E-04_

QS

(m2)

0.13290979E-15
0.11607b99E-13
0. 13204395E-12
0.74199680F-12
0.28367343E-11
0.84748562E-11
0.21389279E-10
0.47751567E-10
0.96953404E-10
0. 1S2H3659E -09
0.324b7273E-09
0.5487J196F.-Q9 "
U.8rt956598E-09
0.13922348E-08
0.21135753E-08
0.31249607F.-08
0.45145789E-03
0.63902412F-08
0.8831H197C-08
0.121 4b797E-07
0. 16368059E-07
0.21768479C-07
0.28605342F-07
0.37181991E-07
0.47850801F-07
0.61020671E-07
0.77164543E-07
0.9682' )865E-07
0.12063737F-06

" Q.14930202E-06
0. la363903F-06
0.22456777E-06
0.27312888E-06
0.3304a929E-06
0.39795088E-06
0.47695841E.-CS6
0.56909886E-06
0.67fal201BE-Ob
0.7999121 3E-06
0.94251862E-06
0. 11061629E-05

" 0.1293165CE-05
0.15060605E-05
0.17474849F-05
0.20202633E-05
0 .232729A9E-05
0.26717507F-05
0. 30567990E-05
0.34858494E-05
0.39623365t-05
0.44398497F.-05
0.50720873E-05
0.57127236E-05
0.64156120E-05
0.71845179L-05
0.80232703F-05
0.89355144E-05
0.99251447E-05
0.10995823E-04
0.121510<.2E-04

«t

(m2)

0.14559798E-10
0.11746817t-09
0.40207837E-09
0.97196629t:-09
0.19465107E-OR
6.34668506E-08
0.57024927E-08
0.885&4216E-08
0.131S3765C-07

'0.18930007E-07
0.266115026-07
0 .3C5L6&74E-G7
0.49220244E-07
0 .65348274E-07
0.85641B30E-07
0.11097575E-06
0. 14237486E-06

" 0. 1P103594E-06
0 .22H34496E-06
0.2K59C119F-06
0. 35 :^32 79E-06
0.43 ry31936E-06
0.53960093E-06
0.65899258F-06
0.8003S632E-06
0.96692565E-06
0.11619968E-05
0. 13W91786E-05
0.16521626E-05
0.19546742E-05
0.23003740E-05
0.26926637E-05
0. 31346017E-05
0.36286974E-05
0.41767371E-05
0.47798H94E-05
0.54382053E-05
0.6V510664E-05
0.69170310E-05
0.77340819E-05
0.85999709E-05

"0.95122496E-05
0.10468971E-04
0.1 1463734E-04
0.1251 ' ' 12E-04
0. 135'»6fi83E-04
0.14727439E-04

"0.15906J93E-04 ""
0.17137951E-04
0.16427425E-04
0.197809't2E-04
0.212054446-04

0.22708016E-04
0.24296212E-04
0 .2597729 )E-04
0 .27758477E-04
0. 29646413E-04
0.31647549E-04
0. 337677346-04
0.36011916E-04

0)

0. 125 t2659F-C4
0.9bhl5t .83F-C4
0 .32840343F -03
0.76339766F-03
0. 1 4 5 7 3 4 3 1 E - 0 2
0. 24445402F-02
0. 3750864 (>f-02
0.53905244E-02
0. 7 3 5 3 9 9 H 7 E - 0 2
0 .9633H27E-02
0. 1220C1464E-C1
0. 1502<-610E-01
0.1807317U-01
0.21304P.42E-C1
0 .24679240E-C1
0 . 2 8 1 5 K 9 5 2 ? - 0 1
C. 31 7091 Clf . ' -Ol
0.352981fc"7c-01
0. 38o96497n-01
0.424B2499K-01
0.46G38110F-01
0.49550463F-01
0.53012032F.-01
0 . 5 6 4 2 2 4 7 2 E - C 1
0 .597B462BE-C1
0.6310J9C8L-01
0. 6640*6U'.6C-01
0 .69702923F -01
0. 7301 7836 f - -01
0.76382C41F-01 "~
0. 79330050E-01
0 . 8 3 3 9 9 8 3 2 f - 0 1
0.87133467E-01
0 .91076553E-C1
0.95276773E-01
0 . 9 9 7 8 4 3 ? 4 c - C l
0 .10464H23E 00
0.10S91913E 00
0.11564380F 00
0.12186557E OC
0 .12B62402P CO
0 . 1 3 5 9 4 7 2 9 L 00
0.14385945E 00
0.15236044E CO
0.16147751E 00
0.1711t)648E 00
0.1814l311c 00
0. 19217420C 00 ""
0.20339942E 00
0.21502383E 00
0.226S7854E 00
0.23918796E 00
0.25157297E 00
0. 264C55E11F. O.'l
C. 27656 c ; i3E 00
0.28903B54E 00
C.30140237E 00
0.31361490E 00
0.32563102E 00
0 .33741724E 00

The index of refraction is 6.234 -j 3.134.
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Table S27. Mie parameters for a liquid water sphere:

T = 273.2K (O.OC).
v = 9.369 GHz,

a

(m)

O.OOCl
0.0502
0. 3003
C.OOU4
0.0005 "
0.0006
C.0007
c.oooij
0.0009
o.ooio
0.0011
G.?u l2
0.3113
O . O C 14
0.001 5
0.0016
0.001 7
O. 'JOIS
0.0019
o.oo?o
o.oa2 i
0.30i2

" C. 0023
C .0024
C.0025
O.OC?6
C .0027
C.0023

" t'".'b029"~
0.0030
0.0031
0.0032
0.0033
C . O C 3 4
0.0035
0.0036
r, .3037
O.O'Tia
C .OG29
0.1040

"C.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
n.t)349
O.OJ50
0.0051
C.0052
0.0053
0.0054
0.0055
0.0056
0.0057
0.0053
0.0059
0.0060

X

0. 981 79579F-02
0. 19*-. 35923E-01
0. 29453B39E-01
0. 39271846E-01
6.4S039815F-OT
0.5.59077531-01
0.63725705F-01
0. 73S43663E-01
0. 8H3i l621F-Ol
( j .931 79579E-C1
0 .10799754* 00
0 .11781555F CO
0. I2763?39r 'JO
1. 1 37 45147F. OC
0.1472G931F. 00
0. 1 5 7 0 6 7 3 3 E 00
0.1 6690528F ' 00
0. lib 72330E 00
0.19654120E 00
0. 1 9 6 3 5 9 2 8 E 00
0.20fc 17718E 00
0 . 2 1 5 9 9 5 1 9 E CO
"0.22581 309*; "00
0 .23563C99F 00
0. 24544907E 00
0 .?5526696E 00
o. 26508498E oo
0.2749C294E 00
0.2847.2096E 00
0 .294533SOt : 00
0 . 3 0 4 3 5 6 6 7 E 00
0. 3141 7477R 00
0. 3239^2 79F. 00
0 . 3 3 3 8 1 0 7 5 F 00
0. 3 4 3 6 2 8 7 6 E 00
0 . 3 5 3 4 4 6 6 6 E 00
0.36326456!: 00
0 . 3 7 3 0 3 2 5 9 r 00
0.3SP9C054F 00
0.392 71 ft32f: 00

" 0. 40253645?" 00"
0.41235411C 00
0.42217225E 00
3.43199C09E 00
0.441 8082 2E 00
0.45162606E 00
0.46144420F 00

" 0 . 4 7 1 2 6 2 2 2 E 66
0.4910b006E 00
0.490fe<yB19F 00
0.50071591E 00
0.51C53405E 00
0 .52C35177E 00
0^53016990E 00
0. 5399B774E 00
0. 549B0589E 00
0. 55962366E 00
0.5&944185E 00
0. 57925999E 00
0.589077b5E 00

^
(m2)

0.1C398C14F-10
0.84207835E-10
0.28999492b-09
0.7C679418fc-09
0. 14297 725 f -03
0 .2576348?H-03
0.42930850E-08
0.67633472I ;-08
0. 10216695L-07
0. 149386005-07

~ """'0.212H2904F-07
0.29685ii50r.-07
0.406«2483t:-07
0.5492o4?' iE-07
0.73211197t-07
0.96497217F-07

" 0. 12 59405 7K-06
0. 16292580F-06
0.20910272E-06
0.26642709F-06
0.33719402r-06
0.424C8340E-06
b.530i8i9ee-06"
0.65930514E-06
0 .81449224C-06
0. 10009544E-05
0.12229939E-05
0.14853340E-05
0. 17925763T-05
0. 2l4«.8740i -05
0.25575027E-05
0. 30203626E-05
0. 35374960C-05
0.41066323E-05
0 .47229732C-05
0.53791755F-05
0.60657358E-05
0.67719529O05
0.74Hh4374t-05
0.8198770CE-05
0. 89003643F-05
0.95851256t-05
0.10250182F-04
0.10895546E-04
0.11524051E-04
0.12140661E-04
0.12751951F-04
"d. 13365205E-04
0. 13918014c-04
0. 14627616E-04
0.15290(.29E-04
0.15982732E-04
0.16708378C-04
0.17471073E-04
0.18273015E-04
0.19115469E-04
0.19998814E-04
0.20922802E-04
0.21886663t-04
0.22889319E-04

QS

(m2)

0.1831B951E-15
0.11625466C-13
0.13224632E-12
0.74313673E-12
"0.28411266E-11
O.S48d0956t- l l
0. 21423099E-10
0.47328755E-10
0.9?114594t-10
0. 18315302F-09
0 .32526426F-09
0 .54978777E-09
0.69143581E-09
0.13954471E-08
0.21190067t-08
0.3134031 3E-03
0 .45295465E-08
0.64147194E-OS
0.89214645F-08
0. 12209451 C -07
0. 16469148F-07
0 .21927647C-07
0 . 2 8 P 5 3 2 5 4 E - 0 7
0. 375l>3996F-07
0 .43432874F-07
0.61897481E-07
0 .73470C66E-07
0.987'tf l728F-07
0. 12342133E-06
0. 153235736-06
0.18925738E-06
0 .23237249E-06
0.283?9668E-06
0.344H2593E-06
0.416379HOE-06
0.50149976E-06
0.60032244F-06
0.71501504E-06
0.84763917E-06
0.99iSb937E-06
0.11738093E-05
0.13715298F-05
0.15952783C-05
0.18473702E-05
0.21302703F-05
0.24465298F-05
0.27988954E-05
0.31901018E-05
0.36230?94E-05
0.410061 15E-05
0.46257519E-05
0.52015075E-05
0.58308278E-05
0.65168206E-05
0.72626117E-05
0.80714226E-05
0.89464456E-05
0.98912888E-05
0.10909600E-04
0.12005102F.-04

«t

(m2)

0. 10393198E-10
0. 842194A5E-10
0.29012726E-09
0.70753736E-09

"6.14326138E-08
0 .25K48363E-08
0.431451 14E-08
0.681 H774E-OB
0.10313312E-07
0.15121753E-07
0.2160H169i_-07
0 .30235(S40E-07
0.41573919F-07
0.56321Bii4fc-07
0. 75330206E-07
0.99631?79E-07
0. 13047014E-06
0. 16934052E-06
U.21RU2424E-06
0 .278636556-06
0. 35366321E-06
0.44101109E-06
0.559C3524E-Oh
0.69656915E-0&
0.86292516C-06
0. 10628519E-05
0. 13014642E-05
0. 15840833R-05
0. 1915998SE-05
0.23C21603E-05
0.27'.67604E-05
0 .32527360E-05
0. 38212929E-05
0.44514591E-05
0 .51393533E-05
0.588067545-05
0.66661087E-05
0. 74tJ704Q6E-05
O.B3340774E-05
0.919B6394E-05
0. 100741 ?4E-04
0.10956655E-04
0. 1 1845460E-04
0.12742916E-04
0. 13654321E-04

• 0.14r 7191E-04
0. 15550846F-04

"0. 16555307E-04"
0.17611048F-04
0.18726228F-04
0.19916391E-04
0.2H84242E-04
0.22539214E-04
0.23987901E-04'""
0.25535628E-04
0.271B6892E-04
0. 28945273E-04
0.30814103E-04
0.32796263E-04
0.34894430E-04

CO

0. 17617422E-04
0. 13803775E-03
0 .45582163F-03
0 .10503 I44E-C2
0. 19831 769E-02
0. 3283a038E-02
0.49653575E-02
0.70220977E-02
0.94159730F.-02
0. 121 H O B Y F - O l
0. 150'J2»rj6f -01
0. 18183 ' i33F-Cl
0 .214421 ii6?-01
0. 2477o?B4f : -01
0 .23129574E-01
0. 3 1 4 5 6 2 9 5 E - 0 1
0. 34717109F-01
0 .37880592E-01
0.40919-398E-01
0 .43S18556E-01
0.46567H7t; -01
0 .49163V04C-01
0 .51612582F-01
0 . 5 3 S 2 7 1 6 1 t - 0 1
0 .561263HAE-01
0 . 5 8 2 3 7 1 6 5 E - 0 1
C . 6 0 2 9 3 6 7 S E - 0 1
0 .62338038E-01
0.644161 706-01" "
0. 66563"595 ; : -01
0. 68902016E-01
0.71439028F-01
0. 7 4 2 6 7 1 4 9 E - C 1
0.77463S67E-01
O.ai l0731( l f -01
0.85279226F-01
0.90055.M83E-01
0.95510-)COr-01
0.10170753^ 00
0.10869747E 00
0.11651465E 00
0 .12517774E 00
0.13467419E 00
0.14497232E 00
0.15601432E 00
0.16771764E 00
0 . 1 7 9 9 8 3 4 4 ? 00
0. 192(,9i59E CO "
0 . 2 0 5 7 2 4 7 8 E 00
0 . 2 1 8 9 5 3 4 9 E 00
0 . 2 3 2 2 5 B 5 0 E 00
0 . 2 4 5 5 3 6 6 3 E 00
0 .25869703E 00
0.27167112E 00
0.28441089E 00
0 .2968S650E 00
0.30908138H 00
0.32099d73£ CO
0 .33264762E 00
0.34404057E OO""

The index of refraction is 7.141 -j 2.903.



Table S28. Hie parameters for a liquid water sphere:
T = 283.2K (IOC).

v = 9.369 GHz,
30

- - - -

a

(m)

0.0001
0.0002
0.0003
C . O O G *
0.0005
O . C G O f c
0.00,"; 7
0.0008
C . O C C 9
C . O U 1 0
0.001 1
C . 00 1 2
0. 1C1 3
O . ' J U l *
C . DO 15
C . C 0 1 t-
0.0017
C. 0.0 16
0.1019
0 . 0 ) 2 0
0 .0021

"0.6'.)? 2
0 . 0 0 2 3
C . 'J •"' 2 *
C . C < : 2 5
0 . ">:)£(•

0 . 0 0 2 7
""o.ocla

0.0029
G. o ;,;•.'•>
0.0031
C . 3 'J 3 2
0.003?.

"'0.003'.'
G.0335
0.0036
0.0037
C . O G 3 8
0.0039
0.00*0
0.0'J*l
C.'J'J*.?
0.00*3
O.OO'i'.
0.00*5
0.00*6
0.00*7
0.00*8
0.00*9
0.0050
0.0051
0.0052
0.0053
O . O T 5 *
0.0055
0.0056
0.0057
0.0058
0.0059
0.0060

X

0.981 79579F-02
0. 196359236-01
0. 29*53R89E-01
0. 392 71 8*6E-6l
0.*90H9815F.-01
0. 5 8907 75 3C -01
0 .6P72 ' J705F_-01
0. 785*36636-01
0.68i61621F.-01
0. 9H1 79579E-01~
O . I O / 9 9 7 5 * E 00
0.11781555? 00
0 . 1 2 7 6 3 3 3 9 E 00
0. 1 37*51* 7C 00
0. 1*72.593 IE 00
0. 1 5 7 0 3 7 3 3 E "6(>~
0.1669C52B5 00
0, 176723306 00
3. M65M20F 00
0.19635928E .00
0. 206177186 00

' " " 0. 21599519E 00
0. ? ; > b « l ?09F 00
0. 235630995. 00
0.2*5**9{--7F-. CO
0.2552?.696f GO
0. ?65C£-V,-Hf: 00

"O."?7*90?r."*f.'"b0
0 .29*72096? 00
0 . 2 r / * 5 i e 8 C F 00
0, 30 ̂ 3568 7C 00
0.31*174776 CO
0 . 3 2 3 9 9 2 7 9 L 00

~"0. ? 3 ' 3 e t 0 7 5 E ' " C O
0.3*362S76£ 00
0, 353**t66? 00
0.36326*56f 00
0. 37308258E 00
0. 3029005*6 00
0. 3 ' J27!«32F 00
0.*02536*5F 00
G . * 1 2 15*1 IE 00
0 . * 2 2 1 7 2 2 5 F CO
0. * J1990C9; 00
0 .** iaC8226 00
O.*516?606£ 00
0.*61**«.20E 00
O.*7126222t 00
O.*31 080066 00
O.*90898196 00
0.50071591F CO
0. 51053*05F. 00
0 .52035177E 00-
0.53016990E 00
0.5399877*E 00
0.5*9B0588E 00
0.55962366F 00
0. 569*^1 35C 00
0. 57925999E "6"0
0.58907765F 00

Qa

(m2)

0.7913227*6-11
0.6*?56156f-10
0 .222251226-09
0. 5**o992*r.-C9
0. 1 1 1C3609F-03
0.201 79 i65 c -OS
0. 3 ;9<.9055F-OT
0.5*0**662r-0fl
0 .82555367F-08
0.12213633i--07'
0 .17615029F--07
0.2*S83160L-07
0.3*5*911*6-07
0 .^72 7693*f.-07
O . f > 3 3 9 2 6 2 f i r . - 0 /
0.85*2. 321 Ob -07
0.113138985-05
0.1*S60B5*l.-06
0. 19376216E-06
0.25C96705F-06
0. 3231079*E-06
"O.'.l 368*75^-06
0.52609938E-06
0.6677<,737f.-06
0 .8*2( )7*77F-C6
0. 105656*5t:-05
0.131B6509!'-05
'0. 163623011-05
0 . 2 0 1 7 1 6 ? f l f - 0 5
0.2*6«*61*E-05
0.29%51 507E-05
0.359-J77966-05
0.*2759*2Cf-05
0'.50169965F-05
0.58056366E-05
0.6619765*6-05
0.7*338532E-05
0.82225151E-05
0.896*32186-05
0.96**9*85E-05
0. 10258909E-0*
0. 10<U18983- -0*
0.11305085F-0*
0.117S16*8E-()<»
0. 12195** 7E-C*
0.12623**9F-0* _
0.13061560E-0*
0.13523359E-C*
0.1*0198736-0*
0.1*5588?6E-0*
0.151*52986-0*
.0.15781392F-0* _
0.16*669186-0*
0.171999*2!!-0*
0.179771 7*F-0*
0.1879*9776-0*
0.196*9582E-0*
0 .205J7973F-0*
0.21*57d03E-0<, "
0.22*07738t-0*

QS

(m2)

0. 18296391F-15
0.116110706-1}
0. 1 3 2 ( ) f i ? 5 0 E - 1 2
C . 7 * 2 2 1 8 5 2 E - 1 2
0 . 2 8 3 7 6 2 7 7 E - 1 1
0.8*7766366-11
0.21 V)7176E-10
0 .*77718*2E-10
0 .97002226F-10
0. 1829*8956-09
0.32*922766-09
0.5*9259976-09
0.090685756-09
0.1 39*'t959E-08
0. 21 l d P n 4 9 C - 0 8
0 .313 i3958E-OS
0.*530239'iE-08
0.6*1H6025E-08
0.893199836-08
0.122328356-07
0. 16515fl9' ,E-07
n. 22015303C-07
0 .290102736-C7
0. 373.358] *F.-07
O.*8n'/0 j * 2 f c - C 7
0.626*82 126-07
0.796759996-07
0. 1006*718E-f)6
0. 126350366-06
0. 15771616E-06
0.195319506-06
0.2*187977t-06
0. 2972*9876-06
0. 3633G87SE-G6 ""
0.**181360E-Ofc
0. 53*06*78E-06
0.6*16*9656-06
0.766052386-06
0.90873?11E-06
0. 10711865E-05
0. 1255C29CE-05
0. 1*019673E-05
0. 1693')<,93E-05
0. 195 JH596E-05
0.22*15**3E-05
0.256169826-05
0.29159*826-05
0. 33065999E-05
0.37359669E-05
O.*20622296-05
O.*7l955086-05
0.527816796-05
0.588*2*256-05
0.65*038296-05
0.72*928*06-05
0.801*2*186-05
0.883BB961E-05
0.972756796-05
0. 1063502*E-0*
0. 11716*1 16-0*

Q t

(m2)

0.791 3*10*6-1 1
0.6*2677726-10
0 . 2 2 2 3 8 3 H E - 0 9
0. 51564 I 536-C9
0. 1 11319dbL : -OS
0 » 2 0 2 ft A I A ^ R ~ O S
0* j ' tl t>3C"'?8F~08
0 .5*5223956-03
0. 83525*OOE-08
0. 12396583E-07
0. 1793995*E-07
0.25*32*216-07
0, 35*3'JF,nOE-07
0. * do 7 14 31 1-07
0.660106716-07
0 .w; i5566*AE-C7
0.11 7669? 3E-06
0. 155027186-06
0.20269*20E-06
0 .263199926-06
0.33962385E-06
0. *3570UOvE-06
0. 555909 71F.-06
0.7055S320E-06
0.8909651 16-06
0. 1 11921 33F-05
0 .13983272E-05
0 .17363775E-05
0.21*351 356-05
0.26261773E-05
0.319097C3E-05
0.38*065976-05
0.*5731922L-05
0.53803«60c-05
0.62*7*5106-05
0.715383C7f-05
0.80755035E-05
0.89885680E-05
0.9P730552e-OS
0. 107161 356-0*
0. 1 151 393*6-0*
0. 12270951F-0*
0. 1299903*6-0*
0.1371*703E-0*
0. 1**36991E-0*
0 . 1 5 1 R 5 1 * 7 E - 0 *
0. 15-y / 7508E-0*
0. 168299596-0*
0.177558*OE-0'.
0.187650586-0*
0. 1986*8*96-0*
0.2 10595616-0*
0.2235117*6-0*
0.237*03296-0*
0.25226*586-0*
0.268G9226E-0*
0.28*88*886-0*
0.30265510C-0*
0.321*28386-0*
0.3*12*15*6-0*

w

0 .231207386-0*
0. 1H066706E-03
0. 593(5',Q'.9t-03
0. 13c0267*E-02
0. 25*907586-02
O.* ia35>!67£-02
0 .626325235-02
C . 8 7 f t l 8 7 1 6 = - 0 2
0. 1 1613*996-01
0. 1*75801 36-01
0. 131116806-01
0. 215968*26-01
0. 2513235*c-01
0. 2r f651c '19i . -01
0. 320857956-01
0. 353629536-01
0.38*997766-01
O.* l*030 /8E-01
O.**066 J73E-01
0.*6*773*hS-01
O . * 8 6 2 9 9 5 9 f - 0 1
0. 50526571E-C1 "
0. 521552236-01
0. 53623',60f.-01
0. 5*8/3*636-01
0.55975221F.-01
0.569795076-01
0.579*71966-01'
0. 589*5*^ 16-C1
0. 60055 1976-01
0.613667526-01
0 .629786H5E-01
0.6*9985296-01
0. 67539513E-OT "~
0.7071900*6-01
0.7*65*3*16-01
0.79*562706-01
0.85225165E-01
0.920*1731E-01
0.99960U3E-C1
C.1090008C6 CO
0.1191*0*5= 00
0.1 3031 3*6E 00
0.1*2*06236 CO
0.155263906 00
0. 166697606 00
0. 182503286 00
0. 196*710*E 00
0.21C*0773E 00
0.22*15185c 00
0.23758293E 00
0.250630*46 CO
0.263263236 00
0.275*9666E 00
0.2873682*6 00
0.29893S95E 00
0 .310262026 00
0.321*07686 00
0. 332*23156 00
0.3*33*65*6 CO

The index of refraction is 7.715 -j 2.508.
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Table S29. Mie parameters for a liquid water sphere: v = 9.369 GHz,

T = 293.2K (20C).

a

(m)

C.C 'JCl
C.0302
O . O J C J
C . O O G 4
0.0005
C . O O O o
C.0007
c.oor"3

' 'O .OJG9
0.0010
0 .0011
0.1312
C . 3 0 1 3
C . O C l 4

""o'.i'bi's"
0.0016
0.0017
O . C 0 1 3
0.0010
0.0020

"0.002 1
0 .0022
0.0023
0.0024
0.00? 5
0 . 0 0 ? 6

" O . O C ? 7
0. 10 7 H
C . C 3 2 9
C.OC31
0.0031
0.0032
O.C031
o . : o i 4
0 . • j 0 3 5
0.0036
O . O J 3 7
O.OC3S
0.0039

" r .0040
0.0041
0.004?
0.0043
C.0044
0.0045
C.0046
0 . 0 0 4 7
0.0048
0.0049
0.0050
0.0051
C.0o!>2
0.0053
0.0054
0.0055
0.0056
0.0057
0.0058
u.Qii'3
0.0000

X

0. •>•>! 79579E
0. 1 9 P 3 5 9 2 3 E
0. 2145 3 B S 9 E
0. 392 71S46F
0. 4 9 l ? S c r & 1 5 t

0. 5rf i ; )0775a?
0 . 6 8 7 2 5 7 0 5 0
0. 735 43 663-!

"6. 3 -3 36 1J.2H
0. 9al 7 9 5 7 9 E
0. 10799754E
0. 11 7 SI 55 5E
0. 12763339E
0. 137 45147C
6. "147260316
0. 1570B733E
0. 1 660052 BE
0. 17672 3 3 OF
0. 1^541201
0. 19635S23F
0 ~ . 2 0 5 1 7 7 1 8 E
0. 215995193
0.22581309F
0. 23563099E
0. 2 4 5 4 4 9 C 7 S
0. 25526696C

0 .205G8498S
0. 274902941?
0. 28472096E
0. 29453680E
0.30435687L
0 . 3 1 4 1 7 4 7 7 E
0. 32399279F
0. 3 3 3 B 1 0 7 5 F
0. 34362876F
0. 35344666C
0. 36326456F
0. 3730S258t
0.38290054F.
6 .39271832?
0.40253645F
0. 41235411E
0. 42217225T
0.43! 99009E
0.41 la08??E
0.45162o06F
0 . 4 6 1 4 4 4 2 0 E
0.47126222F
0. A810H006E
0.49089319E
0. 50071 59 IE

~3."5in534C5F"
0. 520351 77E
0. S30 l699Cn
0. 5 3 9 4 H 7 7 4 E
0. 549d058SF-:
0. 55«62366F
0.56 ' J441S5t
0. 57'.'?^999E
0. 5;i '- ;C7765F

-02
-01
-01 ~~
-01
-01
-01
-01
-01
-01 "
-01

00
00
oo
oc

'oo""
00
oo
00
oo
oo
00 "
00
00
00
00
00

"oo"
oc
00
00
00
00
oo .
oo
CO
00
00
00
00
0 0~
00
00
00
00
00

"oo"
00
00
CO
00
00
o'o"
CO
00
00
00
00
00 ""
00
00

Va

(m2)

0.613A1862E-11
0.4990P540E-10
0 .17303534E-C9 "
0 .4256688-<E-09
O . B 7 1 0 2 5 7 0 E - 0 9
0. 15'»06 ;}87E-OS
0.269080 71t-08
0 . 4 3 0 9 2 7 8 3 E - 0 8
0.6625C294E-08
0.98635007E-OS
0.14335452^07
0.20403924r-07
0.28555498F-07
0. 394023 73E-07
b.53~72H 7 7 E - 0 7 '""
0 .72497130F-07
0.96977942E-07
0. 12874523F.-06
0. 1'>9S0164E-06
0. 22263438^-06
0". 290601 75E-06
0.37760759E-06
0.4888Cl62t-06
0.63056763F-06
0 .81032374K-06
0. 10392450F-05

"0. 13274057L-05 "
0. 1688685JE-C5
0 .213771S2E-05
0.26891230F-05
0.33551560E-05
0.4141867U-05
0.504432a6C-05
0.60417069^-05
0.70946580J--05
0 .31477247F-05
0.' '13a5682F-05
0.10011557F-04
0.10730918E-04
0.11287367E-04 "
0.1169651 If -04
0.11991042t-04
0. 12211683C-04
0. 12399347E-04
0. 12590586L-04
0. 12815244E-04
0.13095912F-04
0 . 1 3 4 4 7 a i O E - 0 4
0.13879273t-04
0.14391S95C-04
0. 1 49 d 1480^-04
0. 15638972r-04
0. 163T2016L-04
0.17107275F-04
0 .17H92147E-04
0.1P696897E-04
0.195l543t f -04
0.20346153E-04
0.211'30R05F.-04
0.220543591-04

f )
'y

(m2)

0.18255375E-15
0. 115H4917E- 13
0.1317H461F. -12
0 .74054245F-12
0 .28312326E-11
0.845f l^019t - l l
0 .2134911 7E-10
0 .47665247E-10
0 . 9 6 7 8 7 3 2 8 E - i O
0. 1325483CE-09
0.32422398C-09
0. 54810867E-09
0 . 8 8 f l a f l 8 3 C E : - 0 9
0. 1391H304E-08
0.21142568E-08
0. 312d4h08c-oa
0 .45242530E-03
0 » 6 4 1 2 3 2 4 9 f - 0 3
0.89272909F.-08
0 . 1 2 2 3 3 6 4 2 E - 0 7
0.16529931E-07
0.22056611E-07
0. 29103774E-07
0.38024066F-07
0.49244875E-07
0.633S7700C-07

" 0 .80790755E-07
0. 102536596-06
0.129482836-06
0.1627823BE-06
0.203B1481E-06
0.25416438E-06'
0. 31556471E-06
0. 3H977640F-06
0 . 4 7 8 4 1 0 C 2 F - 0 6
0.582778341-06
0. 703745916-06
O.R418B531E-06
0.99765475E-06
0.11717220E-05 '
0. 13652270E-05
0.15797623E-05
0. 18174405E-05
0.208060t>5E-05
0.23717093E-05
0.269306666-05
0. 30467900E-05
0.34344339F-05
0.33572562F-05
0.43160471E-05
0 .43114743C-05
0. 534^1 599::-05
0 .59154272C-05
0.65273434F-05
0. 71830473F-05
0. 78869543E-05
O.P6445943E-05
0.94624984F-05
0.1034B010E-04
0. 11308694F-04

0
L

(m2)

0.61363692E-11
0 .49914120E-10
0.1 7316713E-09
0.426409S7E-09
0.873H5699F-09
0. l t>9ti iS7 l)E-08
0 .2712 l < i 63 f i -08
0.43569450E-03

" 0 .672 i8195E-08
0.10051050F.-07
0. 14659676E-07
0 .20952033F-07
0 . 2 9 4 4 4 3 B 6 E - 0 7
0. 40794205F-07
0 . 5 5 H 3 5 4 3 6 E - 0 7
0 . 7 5 6 P 5 6 2 1 E - 0 7
0. 101502??i:-06
0. 1 35r37c,6r-06
0. 17372095F-06
0.23491805^-06
0. 307131 70E-06
0.39966420F-06
0.51790539L-06
0.668591 72E-06
0.86006H61E-06
0.11025331F-05
0. 14081970E-05
0. 17912243E-05
0.22672011E-05
0.28519062E-05
0. 35589710E-05
0.43960317E-05
0.53598942E-05
0 .64314B36C-05
0 . 7 5 7 3 0 7 3 2 E - 0 5
0.87305034E-05
0 .98423143F-05
0. 10853442E-04
0.1172S573E-04
0.12459089E-04
0. 13061738E-04
0. 1 3570o04E-04
0. 14029124F-04
0. 14479953E-04
0. I ' -562296E-04
0 .1550H311E-04
0. 16142701E-04
0. 16882244E-04
0.17736529E-04
0.1(i707942c-04
0.19792 ; '04E-04
0.20983134E-04
C . 2 2 2 6 7 4 5 7 E - 0 4
C. 23634624 t -04
0.25075?05E-04
0.26583861E-04
0. 2 a i 6 0 0 H l E - 0 4
0 . 2 9 8 0 S & 5 2 E - 0 4
0.3153HB17E-04
0.33363C60E-04

dl

0. 2 9 7 4 9 4 7 0 E - 0 4
0 .23209695E-03
0. 76102535E-03
0. 1 7366920E-C2
0.3239926f .c -02
0.52B94C9'}F-02
0.78716390E-02
0. 1094C060L-01
0. 14398S77T-01
0 . 1 B 1 6 2 1 6 1 E - 0 1
0. 22116721E-Q1
0.2616C166F-01
0. 30188717E-01
0. 341 1 3 J36t-01
0. 37365c59E-Ol" '
0 .4136773f .E-Ol
0 . 4 4 5 7 2 9 4 2 E - 0 1
0 . 4 7 4 4 3 3 2 7 E - 0 1
0.499<,87c>7£-01
0. 520762C9E-01

" 0 .53«20334E-01 ""
0 .55187855E-01
0. 56195151E-01
0 .56871372F-01
0.57256S11E-01
0.5740203.!£-01
0. 5737176 ' ;H-01
0.57244971E-01
0. 57111308E-01
0. 57078447E-01
0.57267901E-01
0 .578L6774E-01
0. 58875173f -01
0. 60604431 E-01
0. 631731 15E-01
0.66751957E-01
0.7150203CE-01
0.77568471E-01
0.85061848E-01
0.94045520E-Or"
0.10452104F 00
0.11640B88F 00
0.12954766F 00
0. 14368374E 00
0 . 1 5 B 5 1 2 3 5 E 00
0.1 736 530 7E 00
0 . 1 8 8 7 4 0 9 7 E 00
0. 20343465E 00
0 .21747524F 00
0 . 2 3 0 7 0 6 6 3 E 00
0 . 2 4 3 0 8 R 3 C E 00
0 .25468832E 00
0.26565343t 00
0 .276 1771 IE 00
0 .23646010E 00
0 .2966U200L 00
0.30698043E 00
0.31744128E 00
0.32810390t 00
0.3389585CE 00

The index of refraction is 8.057 -j 2.058.



Table S30. Mie parameters for a liquid water sphere: v = 9.369 GHz,
T = 303.2K (30C).

32

a

(m)

0.0002 '
0. fiQ03
C. OOC4
0.0005
O.OJ.io
C .0007

'" C . 000?
C . O O C 9
c .0010
C.»l 1
0.0012
C . 0 0 1 3

"c.ooi 4
c:.or>i5
C.0016
r .ooi7
0.0013
C . 0 0 1 9
C',0020
0.0021
0.0022
0.0023
G.0024
0.0025
C . 0 n 2 i<
0.0027
P.002F.
C .Ou?9
0.0030
0.03 j I

..0.0032
0.0033
0.0034
0 .0035
0.00 it.
C . 0 0 3 7
0.0033
0.0039
0.0040
C.0041
0.0042
C .3043
0.0044
G . U 0 4 5 "
0.0046
0.0047
0.0043
C.0049
O.OG5O
0.0051
0.0052
0 .0053
0 . 0 :j 5 4
0.0055
0.005ft

0.0057 "
0.0053
0.0059
o.octo

X

0.9H1 7 0 5 7 S F -02
0. l%35923f -01
0. 2 9 4 5 3 8 8 9 C - 0 1
0. 392 71 '146F. -0!
0.49039S15F-01
0. 58 r iC7753F-O l
0 . 6 3 7 2 5 7 0 5 E - C 1

"~ 0. 7354366' ir : -01
0. nh 3M62.1E-01
0. 981 79579E-01
0. 1C799754F 00
0.11781555F. 00
0 . 1 2 7 6 3 3 3 9 E 00

'Gil 3 7 4 5 1 4 7f 00
0 . 1 4 7 2 A 9 3 1 E 00
0 . 1 5 7 0 8 7 3 3 ? 00
0.16690528F 00
0.176 72330? 00
0. 1865412C? 00
0. 19635923F 00
0.20617718F. 00
0.21 59951 9E 00
0.22581309E 00
0.23563099E 00
0.24544907E 00
0. ?552-' . f t96? 00
0 .265G849BE 00
0. ? 7 4 ? O Z 9 4 F 00
0.234 72 C96E 00
J. 2945' ' .88C? 00
0. 3043568 7E 00
0.31417477F, 00
0 .32399279E 66
0 . 3 3 3 8 1 0 7 5 E 00
0 . 3 4 3 b 2 S 7 6 F _ 00
0. 35344 t66E 00
0 . 3 6 3 2 6 4 5 6 E 00
0. 3 7 3 0 8 2 5 B F 00
0.38290054E 00
0.392 71 832E 00
0.402 53 645E 00
0 .41235411F 00
0 . 4 2 2 1 7 2 2 5 C 00
_0.43199009E 00.
0 .44130322F 00
0.4516260oF 00
0.46144420F- 00
0.47126222E 00
0.4810*0068 00
0.490R9S19F 00
0 . 5 0 0 7 1 5 9 1 C " 00
0. 51053405E 00
0.52035177". 00
0. 530 ! f c990E 00
0. 5 3 9 - V 8 7 7 4 F 00
C. 5 4 9 3 0 5 8 S C 00
0'. 55-;62366F"oo
0.56944185E 00
0.57S25999E 00
0.50907765L 00

Qa

(m2)

0 . 4 7 5 5 7 6 7 f t - l l
0. 3ri69624 1L- 10
0. 13429143F-09
0 .33074232E-09
0.67777073F-09
0 .1239914Hfc -08
0.21016064F-03

' " "0.33732 i59t-08
0 . 5 1 9 8 8 7 7 8 F - C 3
0 . 7 7 6 5 3 5 4 f > C - O d
0.11314228E-07
0.1615b783E-07
0.22693282E-07
0". 31438116E-07
0.43051 557E-07
0. 53333264F. -07
0 .78526396 t -07
C.1048 r /305L-06
C.13930960E-06
0. 18414971E-06
0.24250130E-06
0.31840489E-06
0.41714947E-06
0.54568108E-06
0.71311121E-06
0.93136055E-06
0.12159016F.-05
0. 15f i65062E-05
0.20677189E-05
0.268H5346I- -05
0. 34801224E-05
0.44698800E-05
0.567Q0565F-05
0. 7060 3763 t -05
0 .85701C13F-05
0.10072232E-04
0. 11406866E-04
0. 12432789E-04
0. 13080265E-04
0. 13368825E-04
0.13333521E-04
0. 13233370E-04
0.13022028E-04
0. 123235BOE--04

"""O. 12711316E-04
0. 12709074E-04
0.12846539E-04
0.13136349E-04
0.1357984CE-04
0.1416611UE-04
0 .14B7151CE-C4
0. 15001193E-04
0. 16493.'i25'' -04
0 . 1 7 3 2 9 2 2 1 F - 0 4
0.181 35H92L-04
0.18396710E-04
0. 19bl0030":-04' "
0.20237363E-04
0.20948937t-04
0.21M8878f>04

^
(m2)

0. l f l 2J?6L 1F-15
0. 1 1 5 5 1 2 7 3 E - 1 3
0.131401 13C-12
0 . 7 3 H 3 8 7 6 5 E - 1 2
0.23230031F.-11
0 .84340052E-11
0.21287000E-10
0 .47526580E-10
0.96506553E-10
0. 18202086E-09
0.323291B4E-09
0.54654548E-09
0.8B638C75E-09

"0 .13H79737E-08
0. 21085433E-08
0.31202938E-08
0.45130584E-08
0 .6397A238E-08
0.b909l l l7E-06
0.12213039E-07
0. 16510189E-07
0.22045224E-07
0.29116183E-07
0.33090231E-07
0.49420489E-07.
0 .63673951E-07
0.81568430E-07
0. 10402483E-06
0.13222092E-06
0 .1676W337E-06
0.21235400E-06
0.26861414E-06
0.33918661E-06
0.42679750E-06
0.53351761F-06
0.65998580E-06
0.80497b53E-06
0.96594704E-Ot>
0. 11404190E-05
0. 13274657E-05
0. 152&3040E-05
0. 1 7458378E-0 ' j
0. 19339426F-05
0. 22466511F.-05
0 .25375921ET05
0.28596414E-05
0.32145845E-05
0.36027768Fi-C5
0.40231 316E-05
0.44731469E-05
0 . 4 4 4 9 5 5 2 C E - 0 5
0.54'.94903E-05
0.5971 778oE-05
0.65132894E-.05
0 .70943461E-05
0.770S4596E-05
0.83711666E-05
0.90940812E-05
0. 9888b376E-05
0. 10765616E-04

Q t

(m2)

0 .47559491F-11
0. 38707801F.-10
0 . 1 3 4 4 2 2 « 3 £ - 0 9
0. 331480S'. t . -09
0.6fl05S3HOt-09
0. 12483490E-08
0 . 2 1 2 2 H 0 3 6 F - 0 8
0.34207G, : '6E-08
0 . 5 2 9 5 3 H 7 2 f - O d
0 .79473779E-08
0.11637521E-07
0. 16703328F-07
0 .23579663F-07

" 0. 328260 C )OC-07
0.45160103E-07
0 .61503556E-07
0.83039481E-07
G.11129072E-06
0.14R21893F.-06
0. 196362 8 1F.-06
0.25901153E-06
0.34045013E-06
0.44626569E-06
0.58377134E-06
0.762531 73E-06
0.99503450E-06
0. 129747C6E-05
0. 16905315E-05
0.21999404E-05
0.28562181F.-05
0.36924766E-05
0.47384947E-05
0.60092434E-05
0.74871759E-05
0.9103M90E-05
0.1G732218E-04
0. 1221 1845E-04
0.13318736E-04
0.14220685E-04
0. 14696291E-04
0.1491 1825E-04
0. 14979708E-04
0. 150059 70E-04
0. ' U75238E-04
6.15248908E-04
0. 15568716E-04
0. 16061123F.-04
0. 1C.739126E-G4
0. 17602972E-04
0. 1H639?57E-04
0. 19821062E-04
0. 211 10M6E-04
0. 224h561 1E-04
0. 2 3 3 4 7519E-04
0 .25230242E-04
0.26A05179E-04
0.279H1208E-04
0.29381452E-04
0 .30837575E-04
0.32384502E-04

W

0. 2 8 2 7 3 3 4 1 E - C 4
0. 2 9 3 4 2 2 3 0 E - 0 3
0 . 9 7 7 5 2 G H 3 F . - 0 3
0 . 2 2 2 7 5 4 2 2 E - 0 2
0.41478500E-02
0. 67561269E-02
0. 10027349L : -O l

" 0. 13B93560E-01
0 .13224642E-01
0. 22903250E-01
0. 2 7 7 3 0 1 2 7 E - C 1
0 . 3 2 7 2 0 7 5 2 E - 0 1
0.375SOB99<>01

'" 0 . 4 2 2 8 2 6 3 7 E - 0 1
0.46690401E-01
0 . 5 0 7 3 3 5 4 8 E - 0 1
0. 5 4 3 4 8 3 4 2 E - 0 1 .
0 . 5 7 4 8 5 b 8 B E - 0 1
0.60107782E-01
0.62196296E-01' "
0 .63743055E-01
0.64753115E-01
0.65244019E-01
0.65248489E-C1
0.64811051E-01
C.63991666E-01
0. 628 fc7224E-C l
0.61533C31f-01
0.60102046C-01
0. 587CB180F-01
0.57509907E-01
0.56687653E-01
0. 56444146E-01
0. 5 7 C 0 3 8 C O E - 0 1
0.58()C5000E-01
0.61495747e-01
0.65917790E-01
0. 7 2 G ^ 2 3 5 4 f - - 0 1
0 .80194354E-01
0.90.326548E-01
0 .10248935E 00
0.11654681E 00
0 .13221020E CO
0.1490292CE 00
0. 16041134E 00
0 .18367S69E 00
0.20014691L 00
0 .21523082E 00
0 .22854841E 00
0 . 2 3 9 9 3 5 2 3 E 00
0.249711691: 00
0 . 2 5 3 1 3 8 7 8 ? 00
0. 26581 (>66c 00
0 .27333194E 00
0.28118420E 00
0 .28973526E 00
0.29917097E 00 '
0 .3C951774E 00
0. 32066846t 00
0.332431C3C 00

The index of refraction is 8.221 -j 1.613.
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Table S31. Mie parameters for a liquid water sphere:

T = 263.2K (-10C).
v = 10.69 GHz,

a

(m)

o.oooi
O . O C C 2
0 . 0 - 3 C 3
0.030*
0.00": 5
0.0306
o.oo; 7
o.oor. 3
0.0:1.9
c.co: o
0.001 1
O.JO 12
0.0313
0.001*
0.0015
0.0016
O.'">017
C . O O l r t "
0.0019
P. 0320
0.0;-, 2 I
C . G 3 2 2
C . 0 0 2 3
C.G02*
C . 0 3 2 5
0.002o
C . C O 2 7
C . < : 0 2 b
C.1CV9

• P.r.03.1
0 . OC •>. I
C.U032
0.0333
0.003*
0.00i5

" G . 3 0 3 6 "
0 . 0 0 3 7
C . -3 3 i 3
0.0039
0.00*0
0.00*1
0.00*2
0.00*3
C.03**
0.00*5
O . C Q * 6
C.00*7
0.00*3
O.OC*9
C.0050
0.0051
C . O C 5 2
0.0053
0.005*
0.0055
0.0056
0.0057
C.0053
0.0059

.. 0.0060

X

0. 11202265E-01
0 .22*C*533 t -01
0. 3?6G679/Oni
0.**809053E-01
0.5601130*E-01
O'.t72 13595O01
0. 78*15311F-01
0. 8961 3087O01
o. iMa?o36? oo
C. K23226*E 00
0. 12322*35^ OC
3. 13*'t2719 l: 00
0. 1*562935-; 00
0. 15683162E 00
0.16303390F 00
0 .17923623E 00
0. 190*3B*5F '00
0. 201 6*073E 00
0.2128* iOOt 00
0 . 2 2 * 0 * 5 2 6 " 00
0 . 2 3 5 2 * 7 5 5 E 00
o. 2*6**9Byr oo
O . P 5 7 6 5 2 1 0 E 00
0. 26835*32F. 00 "
0. 23005666!.' 00
0 . 2 9 1 2 5 9 8 7 E 00
0 .202*6121? 00
0 . 3 1 2 6 6 3 3 6 E 00
C.32*H6576r 00
'). 33606797F 00
0.3*727031E 00
0. 3 5 3 * 7 2 5 3 E 00
0.36<i&7*86fc 00
0 .38037702E 00
0.392079*1E 00
6 . *032r t l 63E 00
0 . *1 * *B379F 00
0. *256f?616E 00
0. *26 •i883*i: 00
0.**^090*3E 00
O.*5929295f : 00
0. *70* :)*87E 00
0. *8169733F 00
0.*92899*2C 00
0.51* 1018 7t 00
0. 5 1530 39 7F 00
0. 5265C6*2F. 00
0. 53770876E 00
0.5*391086E 00
0.560H337t 00
0.571 31 5*7t 00
0.58251792E 00
0.5937198*f UO
U. 6 0*9? 2? 9P 00

0.61612*3St 00
0. 6 2 7 ) 2 6 8 5 ' 00

.. 0.6 3352 8<5*F 00
0.o*9731*6E 00
0.66093391E 00

_. .0. 6.7.2 13583F .00

Qa

(m2)

0.18880*53010
0. 152*198*E-09
0.522 19318E-09
0.1263771 8F.-08
0 .253* l l l6E-08
O.*51 9*213 fc -OS
0.7**35533E-08
0.1157797*E-07
0.17251327E-07
0.2*861357L-07
0 .3 *8S76CCf -07

"0 . * 7 9 0 5 9 9 (-. L - 6 V
0.6*603730E-07
0.857 r,7531E-07
O.U2*5169t-06
0.1*5697*1F-06
0. I 86H52 3*E-06

~ 0. '237***06C-06
0. 29^22137r-06
0 .37*1 7540006
0.*6*5*676O06
0.572 r j 2580E-06
0. 70173*62E-06

" 0.85*21l i2E-06" "
0.10333*61E-05
0.12*23116E-05
0. l*H*:681£-O r,
0 .17622033005
0.2079B220F-05
6.2*363189005
0 .28362*B3E-05
0.32793250F-05
0.37653272I. :-05
O.*2930287t- -05
0.*8602506E-05
0. 5* 6 392 7 7L -05'" '
0.61003939C-05
0.67656365L-05
0.7*556556E-05
0.31667622F-05
0.8896001*E-05
0.96*1150*E-05
0.10*01192E-0*
0.11176026C-0*
0. 11966723E-0*
0. 1277509*E-0*
0. 1360375900*
0. l**5579*r-0*
0.1533**30E-0*
0.162*3081E-0«
0.1718*837E-0*
0. 18162566E-0*
0.191 78609OO*

^0 .2023*71 5E-0*
0.21332031C-0*
0. 22*7121300*
0.236519*100*
0.2*37376300*
0.26135*5faE-0*

..0.27*35162£-0*

Qs

(m2)

0. 310065090^15
0. 19607993013
0. 22339129E-12
0.125*9007E-11
0.*7963387F-11
0.1*3387*2E-10
0. 3621536*E-10
O.H06*237*E-10
0. 16*316306-09
0. 3100*55*E-09
0.55099592E-09
0.9320129 1E-09 "
0. 15123220008
0.2369f;823E-03
0.3600*906E-OS
0.532 r )78*6E-08
0.77096658E-08
0.10927618O07
0. 15211079E-07
0. 2083.3991E-07
0.28123676F-07
0 . 3 7 * 7 0 3 * 3 f c - C 7
0 . * 9 3 3 3 5 7 9 E - 0 7
0 .6*253868E-07
0.8286S768E-07
0. 105S.0395E-06
0.1 3-'.L'261 3F-C6
0.16H813*1E-06
0. 2n.i0388E-06
0.261*8*675-06
0.32232197O06
0.39*97337E-06
0.*8129010E-06
0.58333109E-06
0 .70338189E-C6

' 0 .8*392212E-06 ""
0. 10076856E-05
0.11976C81L-05
0. 1*168527E-05
0. 1663731 8O05
0. 19570280E-05

"0.22853*10E-05 '
0 .26577700E-05
0.307fi*C86E-05
0.35516723E-05
0.*081961*E-05
0.*6738105E-05

'0 .53319*36E-05 ""
0.60608800E-05
0.68653262E-05
0.77*93053E-05
0.87137118E-05
0.97763632E-05
0.1092f>820E-0*
0.12173955E-0*
0.13521*09E-0*
0. K972326E-04
0.1652988*E-0*
0.18196719E-0*
0. 1997*963E-0*

Qt

(m2)

0. 18880772E-10
().152*39*5f-09
0.522*1678E-09
0. 1265026HE-08
0 .25389080E-08
0.*5337600O08
0. 7*797697E-08
0. 1 1653H20E-07
0.17*156**E-07
0. 25171*06007
0.35*38603E-07
0. *88iB01 1 O07
0.6611605BE-07
0.88166701F-07
0. 1 160522 1E-06
0. 151127226-06
0. 19*56252E-06
0.2*837169F-06
0. 31**3250t -06
0. 39500992E-06
0.*92670**E-06
0.61C29618E-06
0.75106823E-06
0.9 18*6*991—06
O.U162119E-05
0. 13*52158E-05
0. 16l8*9*9fc-05
0. 193101 73E-05
0.22896265E-05

" 0. 269780*1E-05
0 .31585705E-05
0.367*2986E-05
0.*2*66181E-05
0.*876360*E-05
0.55636328E-05
0 .63073505E-05
0. 7108079*1-05
0. 79632**6E-05
0 .88725083E-05
0.9H355**OF-05
0. 10853029E-0*
0. 1 1926*91F-0*
0.1305B961F-0*
0.1*25**35E-0*
C. 15513395E-0*
0.1... ,570556-0*
0. 1S277569E-C*
0 .19787733F-0*
0. 21395317E-0*
0.2310H*12E-0*
0.2*93*6*9E-0*
0.26881287E-0*
0.2895*97900*
0. 31 1615**OO*
0. 33505989E-0*
0. 3599263*E-0*
0 .3362*27500*
0.*1*036*8OO*
0.**332177E-0*
0.*7*10125E-0*

CO

0.16*2225800*
0. 12362306E-0.3
O . * 2 7 6 1 1 I 7O03
0. 991c i9521 E-03
0. 18R913*3E-02
0.31626599F.-02
0 . *8*177*7E-02
0.693*0095002
0. 9*3*979* fc -02
0.12317371001
0.155*7901001
0. 19083757001 """
0. 2 2 S 7 3 7 * * E - C 1
0.26870*85E-01
0. 31C2*7*7t:-Cl
0. 3 5 2 y 0 2 2 3 E - 0 1
0 .39625 6'i 5O-C1
C. *34 '>703* t -0 i
0.*8376-"}2OC1
0. 5 2 7 * 2 9 5 * E - C 1
0. 570«*15*E-01
0. 61396979E-01
0.6563**97E-01
0.69957852E-01
0. 7*238i60O01
0. 7 U 5 5 1 1 7 3 E - 0 1
0. 82 - )32 . / )51E-C l
O .B7*2195* fc -01
0.920o'7089E-01
0.9692*961E-01
0. 1020*673E 00
0.107*9626t 00
0.11333*89E 00
0.11962*26E 00
0.126*2*91E 00

"" 0. 1 3 3 7 H 9 1 2 E 00 "
0.1*176619E CO
0.1503 r /19*E 00
0 .1596T020E 00
0.169668**!: 00
0.18032086E 00
0. 191616B6E 00' "
0 .20352077E 00
0.215961*6E 00
0.228d63*8t 00
0 . 2 * 2 1 5 1 5 C C CO
0.25571287E 00

""" 0 .269*5692E 00 '
0 .28328067E 00
C.29704202E 00
0.31080*67E 00
0.32*3*130E 00
0.3376*011F 00
0 . 3 5 C 6 5 C 7 9 F . 00
0 .36333668E 00
0 . 3 7 5 6 7 1 5 1 E CO
0 .3876*03CE CO
0 .39923733E 00
O.*10*6298t 00

, .0 .*2132270E 00

The index of refraction is 5.868 -j 3.118.
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Table S32. Mie parameters for a liquid water sphere:

T = 273.2K (O.OC).
v = 10.69 GHz,

a

(m)

C . O O O 1
O . O O L 2
0.0003
C.G004

O.C005 "
0. 0006
O . O O C 7
0.00( «
C..TJP9
C . 00 ! r.
O . J O i l
C.001 2
0.0013
C . D .1 1 4

0.001 5
0.0016
0.0017
0.0018
0.0019

o . oo? o
0.0021
0.0022
0.0073
0.0024

0 .0025
C. JO 2 6
0 . 0 ~j ? 7
0.0028
0 . G 3 / 9

O.U'Jio
0. 10 il

0.00? 2
( C) r\ 7 ^>- . U 'j . J

0,0(134

C . 0 "1 5
0.0036
0.0037

" 0.0038
0.0039
0.0040
C.O",4'V

0.0042
0.0043
0.004-4
0.0045

0.0046
C.0047
0. 3048
0.0049
0.0050
C . 0 0 5 1
0.0052
0.0053
G.0054 ""

0.0055
T.0056
C.0057
O . C 0 5 S
C.0059
G. JOfcO ""

X

0. 11?02265F-01
0. 22<iO/, i>3 3F-01

0. 33 f ,Q6797F-01
0. 44tjU')058r-01
0. 50011 3G<tF-oT~
0.67J 13595E-C1

0.784 1581 1F-01
O.ii9<s 18087F-C1

0 .100B2036E 00
0.1 1 2 T 2 2 6 4 F 00

0 . 1 2 3 2 2 4 8 5 E 00
0. 1 3<,4271SF 00
0. 145t,2935F 00

0 . 1 5 6 S 3 1 6 2 E 00
0. 1680/.390E CO

._ 0. 1 7 V 2 3 6 2 3 F 00
0. 19043845C 00 •
0. 201 64073F 00
0. 21234 300F 00
0. 22«,04523ii 00
0.23 = 2<,755F 00
0. 24h44<3£<; [ ; 00

C. 257o521 lit 00
G. 26a 3 5 4 3 ? F 00

0 .2S005666E 00
0. 2 = 1 25P87F 00

0. 30246121E 00
0 . 3 1 3 h 6 3 3 6 P 00
0. 324H6576' : 00
0.3^,06797F 00
0 .347270311 - 00

0. 35«47253 i~ 00

0 ~\ O •) 1*-. ; QA i r "fi'i-
• * t U / ^ *t 1 * . IJU

0.40328163F 00
0 .41443379F 00

0 . 4 2 5 6 3 6 1 8 E 00
0. *>3{>88834E 00
0. 44809043E 00
0. 45929295t7 00~
0. 4 7 0 4 9 4 8 7 C 00
0. 48) 69738F 00

0. 49?899<,?F. 00
0.50<,10187E 00

0 .51530397E 00

0. 52f,5064?F- 00
0. 53770376- : 00^
0. 5 4 0 9 J 086E 00
0. 56c l l 337^ .00
0. 571 3 1 5 4 7fc 00
0. 58?5 i 792F 00
0.593 7[ 984E 00

0. 60492229E 00
0. 6 !(, 12439F 00

0 . 6 2 7 3 2 6 8 5 E 00
0 . 6 3 8 5 2 8 9 4 E 00
0. 64973ii,oH. 00
0 .66D933C) iF CO

(m2)

0. 10961R51E-09
0.37b4^4fa lE-09
0.92549057E-09
0. 187';98l9f:-08
0.34040628F-08
0 . 5 7 0 3 0 6 4 7 r - 0 d
0 . 9 0 3 7 H 4 4 3 E - 0 3
0. 13737949F-07
0 .20218067r -07

' 0 .23996777O07
0.4071H67RF-C7
0. 561 79605F-07
0. 763571 9fc f -07
0. 102'»4?3ai:-06
0. 135'3a.31 H.-06

" 0. 17H4! 3fll t-06
0. 23210953S- -06
0. 29941953K-06
0 .383205596-06
0.4867t,071t--06

0.61381269E-06
0. 76H471 47t-06
0.95515406E-06
0. 117fa41 14F-05
0. 14426651E-05
0. 17518d87E-05
0.21091410E-05
6.25161216E-05 "
0 . 2 9 7 2 6 5 0 7 C - O S
0. 3 4 7 6 3 6 4 3 F - 0 5
0.4U225286F-G5
0. 46 r) 42 542 F— 05
0.52130017F-05
Ota 4 0 ^ 7 7 1 t; _ n s• 3 O J V H / f 1 C U v

0.64745991F-05
G.7110597RE-05
0.77418172E-05
0.83652130F.-05
0.89804289E-05

"~0. 95897003E-05
0.10197136F-04
0.108084151-04

0.11429826E-04
0.12067978E-0'f

0.12729021E-04
0.13418521E-04
0. 141 41076^-04
0. I4900181t-04
0.1569f i330r -04

0.165 36855C-04
0.174 16372E-04
0.18.336621F-04

" 0. 192 9684 4E- 04 '
0.20295993E-04
0.21332642E-04
0.22405336L-04
0.23512795F.-04

0.246b3695F:-04
6.25B26«77E-04 """

(m2)

0. 31095215E-15
0. 19t64.124t-13
0 . 2 2 4 0 3 3 5 2 E - 1 2
0. 12535193E-H
0.48102512F-11 "
0. 14380705F- IC

0 .36322598L -10
0. fl 10Bo?35E-10
0. 16482474E-09
0.^11 03H5 3F-09
0.552-54244F-09 "
0.93512138F.-09
0. 151S0768E-08
0. .?378f lH40E-OB
0.36169205F-08
0 . 5 3 5 6 9 4 8 7 F - 0 8
0. 77541 4 5 SF -08
0. 10999667E-07
0. 15326680E-07
0.21017975C-07
0. 284L3506F. -07
0 . 3 7 9 2 2 1 7 4 E - 0 7
0.500300?5E-07
0.65314IS80E-07
0.»4460iT6F-07
0.10B26852F-Oo

0. 1.3767971F-06
0. 17377766E-06
0.21781921E-06
0 .27122070F-06
0. 33558109 f -06
0 .41267367E-06
0.504441 1 8F. — 06

0. 61298510E-06
0 7 4 n s 7 ? ? A C _ n * .. f H l J T > f £ ^ c . — UO

0.10626209F-05
0.12623650E-05
0.14916859E-05
0. 17536031F.-05

"0.20513D80E-05
0.23832294E-05
0.27677688E-05
0.31934796E-05.
0.3669U81E-0!)

0.419U3631E-05
0.47R49644E-05
0 . 5 4 3 2 7 9 2 0 E - 0 5
0 .61VJ5S57F-05

0.69271446E-05
0 .77814175E-05
0.87123326E-05
0.97239208E-05
0.10H20.347E-04
0. 12005603E-C4
0.132R4781C-04
0.14661419E-04
0.16140373E-04
0.17725833E-04
0.19421903E-04 ""

(m2)

0.1351544U-10
0. 1096381 7E-09
0 .37R66R65E-09
0.92674012F-09

0. 1884792 IE-OS
0. 34184435E-08
0 .57393876E-08
O. 91 1H9314E-08
0. 1 3902774E-07
0.20529107F-07

0.2954 'J621E-07
0.41654001E-07
0. 5769.7633E-07
0. 78736093F-07
C. 10606033E-06
0. 14124009F.-06
0. 1 «616799r -C6
0. 24310924F-06
0. 3 1 4 7 4 6 2 2 E - 0 6
0 .40422361E-06
0 .5151 7424F-06
0.6-51 734.17E-06

"" 0.818501 52E-Ou
0. 10204694E-05
0 .1262S725L-05
0. 15509340C-05
0. 1HU950H9E-05
0 .22829190F-05
0. 27339411E-05
0. 32438720F -05
0. 381 1 9460C-05
0.44352028F.-05
0.5 10 'i 69 54 F: -05
0 .5S259a7 f iE -05

0.73641932E-05
0.81732187E-05
0.90041822E-05
0.98563989E-05
0. 10734Q32F-04
0.1 1641058E-04 "
0. 12585366E-04
0. 135761 84E-04
0. 14623.306F-04
0.15737096E-04

0.16 ' /2 /384E-0<t
0. 18203496F-04
0. 19'S73a6c).F.-04
0 .2 l0457 j7 t -04
0. 2 2 b 2 5 4 7 8 t - 0 4
0 .2431H273L -04
0.26128706F-04
0.28060545E-04
0. 3011 7197E-04
0.32301803E-04
0 .34617435E-04
0. 37066769E-04
0.39653169E-04
0 .42379528E-04
0. ' t5243380E-04 "

U

0 . 2 3 C 0 7 1 7 5 F - C 4
0. 1 7 9 3 5 6 5 3 F - O J
0 . 5 9 1 6 3 4 5 4 L - 0 3
0. 13579933F-Q2

0 . 2 5 5 2 1 3 d 4 t - 0 2
0. 420679TOF.-02
0 . 6 3 2 8 6 5 3 5 F - 0 2
O . H S t ) 2 C 7 4 ? r _ - 0 2
0. 1 1855528F-01

0. 15151098F.-01
0. 1&70H9-'18E-01
0. 2 2 4 5 4 5 3 7 C - 0 1
0 .26310876F-01
0. 3 0 2 l 3 3 3 6 c - 0 1
0. 341C2481fc-0!
0. 3 7 9 2 7 9 5 9 E - C I
C. 416D! 335 f - ' - 01
0 .45245778r . -01
0. 4869:>359F.-ai
0. 5199591 1F-01
0. 55153195E-01
0. 581865C lE -n i
0 .61123922F-01
0. 6400'.540C-C1
0. 66.S7957C-.-01
0. 69;iOl!b'.3r-01

0. 726629831 -01
0. 76120794E-01
0. 79o7221 7l':-0l"

O.B3( )10117fc -01
0. 830340.34L : -Ci
0. 93044996F-01

0. 10521561F 00
O l l ^ ' s iH l l J ' ' n f\• l l c jHoL l c . 0(1

0.12079978t 00
0.13001251E 00
0.14019758E 00
0.15133417E OC
0.163.36852E 00

"0. 17621 744C 00
0.18976241E 00
0.20386940F 00
0.21838284E 00
0.23315090E 00

0 . 2 4 8 C 2 1 9 C C 00
0 . 2 6 2 8 5 9 7 6 F 00
0. 2 7 7 5 5 3 2 6 t 00
0.29200953f : CO

0. 306165(:4F 00
0.3 199822 9E 00
0 . 3 3 3 4 3 4 1 1 E 00

0.34653354E CO
0.35927469t 00
0.37167591E 00
0.38375980E 00
0.39554077F 00
0 .40703663E 00
0.418264C3t OC
0.42922866E 00

The index of refraction is 6.793 -j 2.988.



Table S33. Mie parameters for a liquid water sphere:
T = 283.2K (IOC).

= 10.69 O I I z ,
35

a

(m)

C.?0f! l
C.10J2
C . O O C 3

" '0.0004

O.C-J05
C.0006
0.00': 7
o.o-.:: n
C: . 0 11 r. 9
O . O J i O
U.C.-J! 1

0.0012
C . O O ! 3
C .'JO 14
C . ', 0 ! 5
C . J 0 1 f.
C . Ti i 7
0.0- ;1 ri
C . ~ -j \ 9
C . C020
0.0021
r .oo?^
C.O'J23
L . 01124

c. :r;:5
0.0026
0.0027
6.0028"
C.0029

0.0030
0.0031
0.0032
0.0033
0.0034
0.0035
0.00?6
0.0037
0.0038
0.0039
O . C 3 4 ^
0. 1041

0.0042

C.0043

0.0044

0.0045

0.0046

0.0047

0.004B

C.0049
O.J050
0.0051

0.o.-:52
O.OJ53
C . 0 0 5 4

C.0055
C.0056
C.0057
0.0058
0.0059

C.0060

X

0. U202265E-01
0. 22404533E-01

0.336C6797E-01
0.4480905d£-01
0. 56G11304F :-01

0 .67?13595?-01
0.734 15HMC-01
C. °.'1ts I 'JC67F-01
0. 100 12 03 6E 00
0. 1 1 2 0 2 2 6 4 F CO
0. 12J1224H5F 00
0.1 3 4 4 2 71 sr 00
0. 14562935F 00

0 . 1 5 6 H 3 1 6 2 F 00
0. 16n J3390F. 00
0. 1 7 - / 2 2 6 2 3 F . "oo
o. ivj 4.";04">F; oo
0. 201.'i<.07:iF CO
0.21284300F 00

0 . 2 ? 4 0 4 5 2 8 C CO
0. 2 J 5 2 4 7 5 5 E CO
0. 24644S' ) ' )C 00

0. 25765210E 00
0. 2 6 H - i b 4 ? 2 C 00
0.2a005666K 00

0. 2 9 1 2 5 6 = * 7F 00
_0. 30246121T 00
~0."31 366336F" "00"
0 . 3 2 4 R 6 5 7 6 C 00
0. 336C6797 fc 00

0.34727031E 00
0. 3 5 R 4 7 2 5 3 E 00

0. 36967486E 00
0. 3 ( ) O a 7 7 C 2 t 00
0.39207941E 00
0.40328163? 00
0.41448379C 00

0.42568618r 00
0.43688834E 00

0. 4480'<043 t : 00.
0 .45929295E 00
0.47049487F 00
0.4i3169736E OC
0.492rt9q42F 00
0.50410187E 00

' 0 . 5 1 5 3 0 3 9 7 F 00

0.5265C642E 00
0. 53770876E 00
0 .54891086E 00
0 . 5 6 C 1 1 3 3 7 c 00
0.571 31 54 7E 00
0.512517921; 00
0. 59371984F. ' 00
0.6C4922291 " - 00
0.61612439C 00

0 , 6 2 7 3 2 6 8 5 8 00
0. 63852 894E 00

0.64973146E 00
0.66093391E 00
0 .67213533P 00

Qa

(m2)

0. 1C29S040E-10
0.83830970C-10
0.291 13978I:-09
0.71772321L-09
0.14723H75F-08
0. 26966 96?E-03
0.457'i,T91 7I.-01
0.73 ' j 23445 i : -OG
0. 11 34034 1C-C7
0. 1694if 142 f -07
0. 24h 'V6533 i : -07

0 . 3 5 2 5 2 8 4 2 E - 0 7
0.49463598E-07
0.6S399061H-07
0 .93405049C-07

."" 0.12616t,92r-06

0. 16> i /8167E-C6
0.22 3 f )4472 t -06
0.29453B44f.-06

0.3b47300i:-06
0.49904429E-06
0. (.429231 7E-06
O.S225S413E-06
0. 10443975E-05
0.131 70466E-05
0.16459371b-05
0.20373227E-05
0.2494564BE-05
0. 30 173 35 IF -05
0.36002712C-05

0.42324036E-05
0.48974925E-05
0.55757600C-05

0. 624672 16F -'05
0.68925647C-05

0.75008493E-05
0.80662694E-05

0.8590<t658E-05
0.90809508E-05

._.. .0.95492278E-05
' 0. 100087C8h-04

0. 10473006F-04
0.10954717E-04
0. H464297i>04
0.12009867F-04
0.1259 6 3 1 6 T — 04

0.13228120E-04
0.13904545E-04
0.14625121E-04
0.15387806E-04
0.16139981E-04

...;...0.17029146F.-04
0.17903003E-04
0 .1B809922F-04

0. 1974H943F-04

0.20719730E-04
0.21722386E-04
0 .22757420C-04
0.23B25371E-04
0.24926616E-04

Qs

(m2)

0.31075182E-15
0.19651432E-13
0.223^775^-12
0.12577031E-1 1
0.4RC71694E-11

0. 14H71087E-10
0.36300671E-10
0.81040D49F'-10
0. 164 ?4129 t -09

0.31090841E-09
0 .55267524C-09
0 .93519303E-09
0. 151H2087E-08
0.23797464SI -08
0.36197?19f- : -03
0 .5363?480E-08
0. 7 76 9255 5F- 03
0. 11030501E-07
0. 153I16330R-07
0.21128539E-07
0.28611865E-07

" 0. 3 B 2 6 7 7 7 U F - 0 7
0.50616599C-07
0.662H6589E-07
0 .86034220E-07
0. 11075798E-06
0. 14152545E-06
0. 17957314E-06 "
0 .22632742E-06
0.28336757E-06
0.35242056C-06
0.43531327E-06
0.53393802F-06

""6.65022596E-06
0. 78616921E-06
0.94381102E-06
0.1 1253460E-05

0.13331073E-05
0. 156962606-05
0. 18375667E-05
0.21398300F-05
0.24792698E-05
0.2858')075E-05
0.32816361E-05
0. 37504542E-05
0 .426S2423E-05

0.48379225E-05
0.54626717E-05
0.61457004E-05
0.6890701 1F-05
0.77017121C-05
0.85832671F.-05
0.95404448E-05
0. 10578653E-04
0.11703722E.-04
0.12921877E-04
0. 142391 73E-04
0.15661950F-04
0. 1719&275E-04 "
0.18847699E-04

Qt

(m2)

0.10298352E-10
0.83850621E-10
0.291363R2E-09
0. 71898110F-09
0. 14771943E-03
0. 271106aOF:-08
0.46121933E-08
0. 74333055E- -03
0. 1 15055H4E-07

0. 17253051t-07
0. 25249211C-07
0. 36103037E-07
0.509H1H07E-07
0. 7 0 7 7 d H 6 7 h - 0 7

.0 .97v)247= i lF -07
0. 1 3153u7d[ -06
0. 176051 1 7F-06
0. 2 3 4 0 7 5 2 4 E - 0 6
0. 30992481E-06
0.405ti5r.(,OF-06
0, 52765620E-06
0.6H1 19095H-06
0 .87320075E-06
0. 1 l l l lB42t-05
0. 1403031 If -05
0. 17566954C-05
0.217b8483E--05
0 .2&741382F-05
0. 32436628E-05
0.38836388E-05
0.45843246t-05
0.5332d058E-05
0.61096989E-05
0.68969475F-05

0.76787346E-05
0.84446610t-05

0.91916154E-05
0.99235731E-05
0. 10650577F-04
0.11JH6795E-04
0.12148533E-04
0. I2952276f -04

0.13813625E-04
0.14745933E-04
0. 15760321E-04
0 16' 50 5 9 F — 04

0.18066043E-04
0. 19367217E-04
0.20770822E-04
0.22278517E-04
0.23891698E-04
0.25612419E-04
0.27443457E-04
0.29388582E-04

0.31452670E-04
0.33641612E-04
0.35961566E-04
0.38419370E-04
0.41021645E-04
0.43774315E-04

to

0. 30174895E-04
0 .23436238E-03
0 .76B4 \234E : -03
0. 17492853E-02
0. 3 2 5 4 2 5 5 5 E - C 2
0.53011 142E-02
0. 7 8 7 0 5 B 4 7 F - 0 2
0. 10902?37t-01
0. 14318377E-01
0. 18014222E-01
0. 218B8H11E-01
0. 2 5 8 4 2 6 C O E - 0 1
0. 29779419E-01
0 .33622976E-01
0. 3 7 3 C 7 1 B8E-01

0 .407801 72E-C1
0 .440056H5C-01
0 .469 t ,3234E-01
0. 49645364E-01

0.5205Hb64E-01
0. 5 4 2 2 4 4 4 3 F - 0 1
0. 561 77754F -01 '
0 .57966735E-01
0. 59654001E-01
0.61318062E-01
0.6304901bE-01
0.64954221E-01
0.67151725E-01
0.69775224E-01
0.72964430E-01
0.76866746E-01
0.81629276F-01
0.87391853E-01
0.94277322E-01 '
0.10238260E 00
0.11176419E 00
0. 122431 76E 00
0.13433743E 00
0.14737469E 00
0.16137695E 00
0 .17613888E 00
0.19141573F 00

0.20696282E 00
0.22254515E 00
0 . 2 3 7 9 6 8 0 9 E 00
0.25 3081 92E 00
0.26779091E 00
0.28205764E 00
0 .29583139E 00
0.30929798E 00
0 . 3 2 2 3 5 9 3 2 6 00
0 . 3 3 5 1 2 1 2 7 ? 00
0.347640C45 00
0 . 3 5 9 9 D 7 3 7 E 00
0 .37210578E 00
0.38410395E 00
0 .39595526F 00
0 .40765762E 00

""0.41920COCE 00
0.43056524E 00

The index of refraction is 7.429 -j 2.658.



Table S34. Mie parameters for a liquid water sphere:
T = 293.2K (20C).

36

v = 10.69 GHz,

a

(m)

C.OOOl
0.0002
O.OC13
0.0004
C.0005
0.0 Out
C.OOC 7
0. r'0'', p.

r, . 00 10
0 . 'i "-• ! 1
n . : j "t i 2
0 . 0 '; i j
C . C 0 i 4
cj.:m5"
0. 3016

t .0017
C . 00 1 A
C .0019
G.OO. 'O
C.002 i

. 0 .0022
0.0023
C.0024
C . O U 2 5
0.0026
C.0027
C.0023
C.0029
C.0030
0.0031

0.0032
C.C033
C . 0 1 j I1 4
0 .0025

0.0036
0 . ~ 0 i 7
0.0038
0.0039

" 0.0040
0.0041

C.0042
C. 01)43
0 .0044
0 .0045
C.0045
0.0047
0.0048
0.0049
0.0050
C.0051
f. .0052
G.OU53
0.0054
C.0055
C.0056
0 .0057

0 .005G"
C.0059
0.0060

X

0. 11202265E-C1
0. 2 2 4 0 4 5 3 3 F - D 1

" ~ 0. VU-06797O01
C.44F,39C53 C -01
0. 5tn 11304F-C1
0.672 13595E-01
0. IS;', l-jrtl 1F.-01
0. tfJ'i 19G37F-01
0. 10R!i?0<cir 00
0. 1 120.? 2 •>'.'. CO
• ) . 1 Z J 2 2 4 F . 5 E CO
0 . i ''. 4 '. 7. 7 i ' ')'- 00
t.l^WJ'?.^ OC
0 . 1 5 6 8 3 1 6 2 = CO
0. ! '>SC3.- i90E no"""
0. 17023623E OC
0. 1 9 0 4 7 8 4 5 C 00
0 . 2 0 1 6 4 0 7 8 ^ 00
0. 2128430.T? 00

0. 2 2 4 0 4 5 2 3 F CO

6 ^ 2 3 5 2 4 7 5 5 ? 00
C . 2 4 6 4 4 9 8 9 C 00
0 . 2 5 7 6 5 2 1 0 C 00

0 . ? 6 3 3 5 4 3 ? E O'O
0. 2BC05666E 00
0.291258a7f. OC

0. 30246121E 00
0. 31366336F 00
0.32436576E 00
0.33606797E 00

0. 34727031E 00

0 . 3 5 8 4 7 2 5 3 E 00
0.36967486? 00
0. 3 y o « 7 7 0 2 H 00 -
0. VJ20794U 00
0. 4 0 3 2 C . 1 6 3 E OC
0 . 4 1 4 4 B 3 7 9 F 00
0 .42568618E 00
0 . 4 3 6 8 3 8 3 4 F 00

...... .̂  ^^g^qp^^jr''^';)

0 .45929295E 00
0.470<,94«7E 00

0.4316973^ 00
0.49239942E 00
0.50410187F. 00
0. 51530397C 00
0.5265C642E CO
0. 5 3 7 7 G 8 7 6 E 00
0 .54891C-E6E 00
0.56011337^ 00
0 . 5 7 ! 3 1 5 4 7 F 00
0.532 51 792E 00
0.59371'?84E 00
0 .6C492229E 00

O.M612439E 00
0 . 6 2 7 3 2 6 8 5 = 00
0 . 6 3 8 5 2 B 9 4 ? 00

"'" 0. 6 4 9 7 3 146C O'O
0. 66093391 E 00
0 . 6 7 2 1 3 5 8 3 E CO

Qa

(m2)

0. 79918216E-1 1
0.65215805E-1 0
0 . 2 2 7 3 1 II C ! f - 0 '>
0.56355054E-09
0. 116366741-08

0. 21 4 7394 3 f -08
0.367449031-08
0. 59576866E-03
0.92793400E-08
0.14009714F-07
0.20h34461f . -07
0.2c !736'J27t-07

0. 42237631007
0. 592n320 r iE-07
O.B1010173L-07
0.11218651L-06
0.15232166F.-06
0 .20525S97F-06
0. 27476455F-06
0 .36563387C-06

0.'48391519F.-06
0.63714458E-06
0.8344945 -E-06
0.10n68152E-05
0. 14062953C-05
0. 1B055389E-05
0.22957847E-05
0.28S38604E-05
0.35682924E-05
0.43350292F.-C5

0.5155304?E-05
0.59872837E-05
0.67834462F-05
0.75014768O05
0.8H46181E-05
0.66165619E-05
0.90200401E-05
0.93505614F-05
0. 96394060005
0.991 76978E-05
0.10212720C-04
0.10546116F.-04
0.10933102E-04
0. 11.H32328E-04
0. 11896479E-04
0. 12472960F-04
0.131C5179F-04
0. 137H4421F-04
0.14501479F-04
0.15248535E-04
0. 16020160E-04
0.16813894E-04
0.1763C271O04
0.1 B471S52L-04
0. 19342857E-04
0.20248102F-04
0. 2119202 7E-04

0.22178559E-04
0.23210276E-04
0.24288325004

Qs

(m2)

0.31015424E-15
0. 19613400E-13
0. 2 2 3 4 5 4 8 3 E - 1 2
0. 12552667E-11
0.4797B791E-1 1
0. 14 J44070OIO
0.36231518F-10
O . M O K H 7 9 4 9 F - 1 0
0. 16443789F-09
0. 31035441E-09
0.551 74021E-09

0 .93372354OOO
0.15160833F.-08
0 .23770312F-06
0. 361668 36E-08
0.53616915E-08
0. 77707476E-OK
0. 11041259E-07
0. 15417569F-07
0.21200910E-07
0. 28762461E-07
0 .38561559E-07
0. 51163731E-07
0.67269241E-07
0.87745150007
0. 11365245E-06

" "0 . 146 2 32 39 E-06

0. 18715281E-C6
0.23300175E-06
0. 30063179006
0.37705320E-06

0.468d2900OG6
0.57748707E-06
0. 70430031006
0.85051147E-C6
0.1C175145E-05
0. 12070814E-05
0.14213b38E-05
0.16628146E-05
0. 19341087E-05
0 .22379372E-05
0 .25767313E-05

0.29527446E-05
0.33677907E-05
0. 38216056E-05
0 .43217542E-05

. 0.48641 368E-05
0.545 J3275O05
0.60926532E-05
0 . 6 7 3 6 7 0 2 2 E - 0 5
0. 7 5 4 1 C 3 3 5 E - 0 5
0.63622481E-05
0 .92577075E-05
0 .102J5342 fc -04
0. 1 130329HE-04
0.12469932E-04
0. 13743287E-04
0.15131394E-04
0.16641628E-04
0. 18280625E-C4

Qt

(m2)

0.79921321E-11
0 .6523542 '3E-10
0 . 2 P 7 6 1 147E-09
0.56490598E-09

0. 116H4651F-08
0 .21617383F-08
0 .37107220E-08
0 603n77*-2F-00
0.9443780'.-F-08
0. 14320069E-07
0 .21 U'.'j224( :-07
0 . 3 0 7 2 D 2 5 1 C-07
0 .43R037H>E-07
0 .615H023HF-07
0 .85526 .492E-07
0.11 754S21E-06
0. 1600')244E-Ob
0.21430024E-06
0.2901M213L-06

0. 3 8 6 8 3 4 8 1 E-06
0. 51.. 6 7 ^671-06
0.67570619E-06
0 .83565827E-06
0.11540851E-05
0. 14940406E-05
0. 19191921 E-05

"0.24420679E-05
0.30710135E-05
0. 380629446-05
0.46357118O05
0.55323580E-05
0.64561l27fc-05
0 .73609335E-05

0. 82057777005
0.89651303E-05
0.96340764E-05
0.10227121E-04
0. 10771915E-04
0. 11302721E-04

" " 0.11851806E-04
0.12450657O04
0.13122847E-04
0. 1 3 8 S 5 3 4 7 C - 0 4
0. 147501 19E-04
0.15' ' "0085F-04

0. 16794715E-04
0. 17969316E-04
0 .1923774BF-04
0 .20594132 t -04
0. 2203523BE-04
0.23561195E-04
0 .25176152E-04
0.26ii3798lE-04
0 .2H707203C-04
0. 3C646159E-04
0.3271B090O04
0.34935321E-04
0.37309961E-04
0.39851904t-04
0.42563950E-04

OJ

0. 3 8 8 0 7 4 4 0 E - C 4

0. 30065561C-03
C . 9 8 1 7 3 7 8 6 F -03
0. 22224742002
0.41061342E-02
0 . 6 6 3 5 4 3 1 2 F - 0 2
0.97640045F-02
0. 1 339475 f lE -C l
0. 17412294001
0. 2 1 6 7 2 C - . 3 B C - G 1
0. 26042402001
C. 30394 i :)Kt -01
0. 346!C l i34r . -01

0. 3 8 6 0 0 5 5 3 C - 0 1

" 0 . 4 2 2 & 7 G 9 3 O C I
0. 45M 2 700t:-Cl
0 .4653912Sr : -01
0. 510459S'.E-01
0. 53130664OC1
0. 54HObl2BOOi
0 .56102425E-01
0 .57068530E-01
0. 57769153K-01
0 .58287937C-01
0.58730C96E-01
0. 59218893OC1

"" 0.59901033E-01
0. 60941707E-01
0.62528431E-01
0.64862013E-01
0.68154156E-01
0.72617829E-G1
0 .78452945E-01
0 .85329794E-01
0 .9486n779E-01
0.10561615E 00
0.11802745E 00
0.13194990E 00
0.14712280E 00

' 0.16319102E CO
0 . 1 7 9 7 4 4 4 R E 00
0 .19635457E 00
0.21264416E 00
0 . 2 2 8 3 2 2 9 2 E 00
0 .24323058E 00

0 .25732621E CO
0.27069122E CO
0.28347015E 00
0 .29584408F 00
0.307993UE 00
0.32006156E 00
0. 3 3 2 1 4 V 5 7 E 00 ""
0 .34430647E CO
0.35654259F. 00
0 .36S83241E CO
0.3&113415E OC
0.39339226E 00
0.405559C6E 00
0.41758674E CO
0.42943561E 00

The index of refraction is 7.848 -j 2.235.



Table S35. Mie parameters for a liquid water sphere:
T = 303. 2K (30C).

v = 10.69 GHz,
37

a

(m)

0.0001
C . " 0 0 2
O.OC13
0.11(10 4
O . O O C 5
0.0006
O . O O C 7

" 0. )J08
0.0009
o.ooio
G.CCi 1
C.UCH2
C..O.J13
0.0')! 4"
O.OJ15
0.0016
0.0017
0.001 R
0.0019
0.0020
0.0021
0.0022
C.0023
0.0074

0.0025
0.0026
0.0077
0.-J020.
0 .0029
0.0030
0.0031

.. . .O.<)0*2
0.003?
C.0034
0.00^5
C.0036
0.0037
0.0033
0.0039
0.0040
0.0041
0.0042
0.0943
0.0044
0.0045
O . O G 4 6
C.0047
0.0048
0.0049
C.0050
0.3G51
0.0052
0.0') S3
0 .CG3<.
0.0055
0. .'lO'J-T
0.0057
C . 0 0 5 8
0.0059
O . O O C O

X

_0. 11202265F-01
0. 22<.0't533h-01
C. 33606797E-01
0 .448C9053r -01
0.5&G11304E-01
0 .67213595E-C1
0.78415811E-C1
0~. 89fc 18087E-01
0. 100E2036F CO
0. 112C2264 fc 00
0. 12 32-2 43 5E OC
0. 13442719F 00
0. 14562935E 00
0. 156S3162F. 'OO
0.16403390"1 00
0. 1 7 0 2 3 6 2 3 C 00
0 .19043845F 00
0.2G164076F 00
0 . 2 U 3 4 3 C O R 00

" "0 .22404528F"00
0 .23524755F 00
0. 24644589E 00
0.25765210F 00
0.26885432t 00
0.28005666F 00
0. 291 2 5 8 S 7 E . 00
0. 30246121F: 00
0. 31366 J30F 00
0. 3 2 4 3 6 5 7 6 F 00
0 . 3 3 f c 0 6 7 9 7 F 00
0 .34727031E 00

. 0. 3 5 8 4 7 2 5 3 E ..00
0. 36967436F 00
0.38C37702E 00
0. 39207941E -00
0.40328163E 00
0.4144S379F. 00
.0. 4256861 8E SO
0 .43688834E 00
C.44809043 r 00
0 .45929295C 00
0. 47049487E 00
0 .481 ty733C 00
0.49289947.H 00
0. 504101H /E~00
0 .51530397F 00
0. 52650642E 00
0 .53770876E 00
0.54H91036*; 00

.. 0 . - )6011337F 00
0. 571 3154 7F 00

• 0 . 5 R 2 5 1 7 9 2 F 00
0 . 5 9 3 7 1 9 8 4 E 00
J.604922291 ; 00
C. 616 17439T 00
0 . 6 2 7 3 2 6 8 5 E 00
0. 63852 894E 00
0.6497M46F 00
0.66093391E 00

Qa

(m2)

0.6197147Ct- l l
~ C . 5 G 6 3 C 1 8 1 F . - 1 0

0 .176d6877t -09
0 . 4 3 9 4 7 7 7 9 T - 0 9
0.91036534F-09
0. I6862033f:-08
0 . 2 S 9 7 4 2 7 C E - 0 3
0.47196664E-08
0.73877864r : -08
0.1121451 7E-07
0.16614404E-07
0. 24135680C-07
0. 34501536E-07
0 .4R667386F-07
0.67H94064C-07
0.93850360E-07
0. 12H74762E-06
0. 1755235CF-06
0.23H0874i r , -Oo
0. 32164900E-06
0.43314270E-06
0.581769.65E-06
0.77962511E-06
0.10423664E-05
0. 13896433E-05
^0. 1S44S254E-05
0.243U1 39E-05
0.31763966E-05
0 .40836394E-05
0.51365687E-05
0.6276392CL-05
0.74C27203E-05.
0.83967861E-05
0.91631755C-05
0.96655413E-05
0.99314675E-05
0.10029889E-04
0. 10Q41429C-04
0.100384266-04
0. 10076969F-04
0.1019661 3F-04
0. 10422234F-04
0. 10765655E-04
0.11226149F-04

~0. 11 /910281-J-04
0. 12437280E-04
0.131 3566PE-04
0.13 I556B09F1-04
0. 14577274F.-04
0 .15233993C-04
0. 15V7539f l t -04
0. l i65960CF-04
0 .1735H22C-04
0.1806723f. f -04
0 .16525216T-04
0. 196405 3U-04

~ 0.2052495.3E-04' "
0.21486718L-04
0.22529159F-04
0.23651402F-04

QS

(m2)

0 .3C931928E-15
0.19560244F.-13
0.222H4784E-12
0.12513589E-11
0.47848730E-11
0. 14305204E-10
0.36133541F-10

"0.806 /0332E-10 "
0. 163V9S46E-09
0. 30953440E-09
0. 55030891E-09
0.931 36698E-09
0.15124084F.--08

' 0 .23716178E-08
0.36091936Fi-08
0 .53521 A32E-OH
0. 776008596-08
0. 11032572k -07
0.15417871F.-07
0.21225429E-07 '
0. 28b41637E-07
0. 38753853E-07
0.51578755E-07
0.68106544E-07
0.89360640F-07
0. 116&5992E-06
0.15170178E-06
0.19658916F -06
0.25379126E-06
0.32586ft lOF-06
0.41498970E-06
0.52735231E-06
0.64788981E-06
0.79071457E-06
0.95017293E-06
0. 1 1267484E-05
0.13224017E-05

. 0.15401811F-05 .
0.17336446C -05
0.20562011E-05
0.23607408E-05
0.26990901E-05
0 .30719420E-C5
0. 347H6972E-05
0.391H0704E-05
0 .438S7358E-05
0.48906331E-05
0.54260790E-05
0.60001094E-03
0.66205912E-05
0. 72977.834E-05 "
O.B0410427E-05
0.88630140t-05
0 . 9 7 7 4 0 8 3 1 F - 0 5
0. 10784694T-04
0. 11904936E-04
0. 13144429E-04
0.14512420f:-04
0.160 17846E.-04
0. 17668848F-04

Qt

(m2)

0.61974566E-11
0.50649745JE-10
0.17709162F-09
0.44072967E-09
0.91515040E-09
0. 170051 35E-03
U. 29335605E-08
0.4300 1379S-08
0 . 7 5 5 1 7 8 6 8 E - 0 3
0. 11524055E-07
0.17164716E-07
0 .25067049E-07
0. 3601394 VE-07

" 0. 51039009E-07
0 .71503280E-07
0 .99202D66F-07
0.1 3650771E-06
0.1H655612E-06
0 .25350533E-06
0. 342B7444E-06
0.4619H437E-06
0.62052351E-06
0.83120392?-06
6.11104730E-05
0. 14790043E-05
0. 19614854E-05
0 .2584315SF-05
0 . 3 3 7 2 9 8 6 6 F - 0 5
0 .43374312E-05
0.546243526-05
0.66913817E-05
0.79250731E-05
0.90446765E-05
0.99538902E-05
0.10615>15E-04
0.11058216F-04
0.11352290L-04
0. 11581610E-04
0.11822071E-04
0.12133170E-04
0.12557354E-04
0.13121325F-04
0. 13837597E-04
p. 14704846F-04
6. U .09098E-04
0.16826016F-04
0.18026301E-C4
0. 192B2888E-04
0 . 2 0 5 7 7 3 H 3 E - 0 4
0. 21904591E-04
0.232726H9f -04
0. 247006546-04
0.26214140E-04
0.27841321E-04
0. 29609917E-04
0, 31545525E-04
0.33669392E-04
0. 35999139E-04
0.38547005E-04
0.41320251E-04

01

0. 49910 (:f-8£ -04
0. 3861 3618t -03
0. 125S-3758E-C2
0 . 2 H 4 C 4 2 3 3 E - 0 2
0 .522S50S3E-02
0.84122829E-02
0.12317296L-01
0 . 1 6 8 0 5 1 3 b F. - 0 1""
0. 21716513E-01
0.26e59850E>01
0.32060470E-01
0 .37155028b -01
0 .41995075E-01
0. 46466764E-01 "
0.5047591<,F-01
o.5395ia5';e-oi
0.5 f .a47233E-0!
0. 5 9 1 3 8 0 8 A E - 0 1
0.60818724E-01
0.61904375E-C1 "
0.62429894E-01
0. 62453479E-01
0.62053069E-01
0.61331108E-01
0.60419437E-01
0. 59475292E-01
0. 58689^91 £-01
0. 5S283407E-01
0.58511 879E-01
0.59655H27E-01
0.62018536E-01
0.65911353E-01
0.71632147E-01
0. 79437733E-01
0.89506209E-01
0.10169241E 00
0.11643762E 00
0.13293506E 00
0.15C07408E 00
0.16946936E 00
0.16799663E 00
0. 20570254E 00
0.22199965E 00
0.23656803E 00
C. 24941.40'-)u 00
C.26083034E 00
0 .27130538E 00
0 .28139347E 00
0 .29158753E 00
0.302246691; 00
0 .31355566C 00
0. 3 2 5 5 3 9 6 5 F 00
0. 33S1 OU49E 00
0. 35106391F 00
0 . 3 6 4 2 2 5 7 5 E CO
0 .37739062E 00
0. 39039695E 00
0.40313238Fi 00
0.41554058E CO
0.4276074SE 00

The index of refraction is 8.084 -j 1.784.
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Table S36. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).

v = 15.375 GHz,

a

(m)

C.OOCl
0.0002
O . O O C 3
0 .0 )04
0.0005
o.oo'i?,
0.0007
C.OOJD
0.0009
0.0010

•: 0.0011

0.0012
C . 0 3 1 3
0.0114
0 . 00 1 *,
0.0016
0.0017

"0.0018
0.001 V
0.0020
0.0"?1
0 .0322
0.0123
0.002V"
O . O T 2 S
0.002S
o.ooi i

• 0. 3028
O.CJ29
o."?o
0 . 3 0 3 1
0.0032
0.10*3
0.0334
0.0035
0.0036
0 . 0 0 3 7
0. OOJ5i
O.OO'.S
0.0040
0.004 1

0.0042
0.0043
0.0044
0.0345
0.0046
C . C C 4 7
0.0ii43
0 . 004 9
0.0050
C.0051
0.0052

- 0.005 5
0.0054
0.0051)
0.0056
0.0057
0.0053
0.0059
0.0060

X

0. 161 11773E-01
0. 32223 549--01
0 .4333532 1E-01
0 . 6 4 4 4 7 C 4 5 f - - 0 1
0. f )055<5S36F-01
0. 9667062 dF-01
0 .11278236E 00
0.12869415E 00
0.1450G594E 00
0. 161 1177'iP 00
0 .17722952E 00
O.Y-J334126c"GC
0.20945237S OC
0 . 2 2 5 5 6 4 7 8 ? 00
0.?4167645F 00
G . 2 5 7 7 8 8 3 6 E 00
0.273900035 00
0.29001188* '00
0.3U612361F 00
0. 3 2 2 2 3 5 4 7t 00
0. 3 3 B 3 4 7 2 0 r CO
0.354459051: 00
9. 3705707.-1F 00
0 .36668245 : 00
0.40279436F. 00
0.41890603? 00
0 .43501794E 00
0 .45112962E 00
0.467241.53': 00
0 . 4 B 3 3 5 3 2 C G 00
0. 4 9 9 4 6 5 0 5 F 00
•3. 51557678F 00
0. 53168863E 00
0.5478003CF. 00
0.66291221E CO
b. i>30b2383F 00"
0 .5S613562E 00
O.MJ24747F 00
0 . f > 2 r f i 5 9 ? O E 00
0.64447C69fc 00
0. 66053272F 00
0.67669404E 0~0
0.69230612E 00
0.708917626 00
0.725Q?971F; 00
0.741 14120E 00
0 . 7 5 7 2 5 3 2 9 E 00
0.773365146 00
0. 73947663C 00
0.80558877F 00
0.82170022E OH
0. 83781230E 00

0.85392362E 00
0..1/003571E 00.
O.g.j6l472nt 00
0.90225911H 00
0.91S37007E 00
0 .93448275E OC
0.95059454E 00'
0 .96670550C 00

Qa

(m2)

0.3H34536SE-10
0.31013503E-09
0.1065781CF-08
0.25901012E-08
Q.52206346E-08
6.93679127E-08
0. 15536802F-07
0.2435101 7E-C7
0.36579706F-07
0.53166966C-07
0.75264040E-07
'0.1'J426334'f-06
0.14183320E-06
0. IB9951 72F-06
0.25093476E-06
0 .32745572E-06
0 .42254834E-06
0.53959042f-06
0.68224540F-06
0 .85437449 f : -C6

0.10b ' )895tE-05
O. l3025947t -05
0. 15059014:-05

' 6. 19l26364fc-05 ' ~
0.22847S98r:-05
0.27032938E-05
0.316HO'l29E-05
0 .36777337F -05
0.42304036F-05
0 .4d2341 062-05
0. 54540769E-05
0.61200039E-05
0.6H195286E-05
0. 755181 74L-05
0.831 7G917E-05
0.9li'641 75L-05
0.99515200P-05
0. 10824449E-04
O.U737086r-04
0.12690913C-04
0.13686698t:-04
0.1472398ft r.-04
0.15801270F-04
0.16915728E-04
O.L8063496E-Q4
0.1923961U-04
0. 204334121-04
0. 216536861-04
0.22t>79l47E-04
0.2410840SE-04
J.25335219E-04
0.26554218E-04
0.27760208f-04
0.28948409^-04
0.301 16498E-04
0.31260541L-C4
0.323788411-04
0.33470016F-04
0.34533470E-04
0 ,.3556.89 706 r04

QS

(m2)

0.12987787r-14
0.32793514C-13
0.94441555E-12
0.53164166E-U
0.2032R2256-1.0
0.608>V6f l85f : - lO
0. 15414325E-09
0. J4497760F-09
0 .70289730E-09
0.13303187E-08
0.237 ia600E-08
0.40264858E-OiJ ""
0 .o560C716f -08
0.10321372E-07
0.15761106E-07
0 .23450447E-07
0.341CS957E-07
0.48629428E-07
0.63112740E-07
0.93901804E-C7
0.12762172E-06
0. 17122420F-06
0.22703534F;-06
0.29780171E-06
0.3d673045S-06
0.49752805E-06
0.63445856E-06
0 . 8 0 2 3 2 5 8 7 E - 0 6
0. 100651 78E-05
0.125298906-05
0. 154S2065F-05
0. 18991 477E-05
0.23132015F-05
0.27979931E-05
0. 33614260E-05

'0 .40112327Er05
0.47550H 1E-05
0.56000363E-05
0 .65524746E-05
0. 761 77985F-05
0.880025985-05
0.10102498E-04' "
0.1 15258 72E-04
0.13069876E-04
0. 14732429P-Q4
0. 16509361E-04
0.1B397128E-04
0. 20387655E-04
0. 22474065E-04
0. 2464794 7E-04
0.26S99885E-04
0.29220624E-04
0. 31600081E-04
0.34028068C-04
0.36494806C-04
0. 3893976 1E-04
0.41503925C-04
0.44027824E-04
0.46552828E-04
0. 490 705 2 8F.- 04

«t

(m2)

0. 38346673E-10
0.31021785F-09
0. 10667256E-OS
0.25954177E-08
0.52409632E-08
0.942H8097C-08
0. 15690947E-07
0.24695996E-07
0. 37282604E-07
0 .54497283E-07
0 .77635946E-07
b.l082b9S4E-06
0. 14839327E-06
0.2C027312E-06
0.26669591E-06
0. 35090619E-06
0.45665735E-06

"().5eS219B5t-06
0.75035814E-06
0 .9462^629E-06
0. ! 13751 72E-05
0. 14738189E-05
O.U129}67L' -05
0. 221043376-05
0.2671'i206E-05
0.32008220E-05
0.3802471SE-05
0.44800599E-05
0. 523692 14E-05
0.60763996E-05
0 .70022S34E-05
0.80191567E-05
0.9132730?E-05
0.103498HE-04
0. 1167(>518E-04
0.13127650F-04
0. 14706591E-04
0. 16424485F-04
0.13289560E-04
0.2030.9711E-04
0 .22486958E-04
0. 248264841-04 '
0 .27327143E-04
0.29985618tT04
0. 32 , i5928F.-04
0.357".9472c-04
0. 398355406 -04

' 0 .42041342E-04
0.45353212E-04
0.48756352E-04
0.52235104E-04
0.55774843E-04
0. 59360239E-04
0.62976877F-04
0.66611305E-04
0. 70250302E-04
0.73882766E-04
0.77497340E-04
0.81086298E-04
0. 84639498E-04

U)

0. 3 3 8 6 9 3 9 4 E - 0 4
0. 26690424C-03
0 . 8 8 5 3 4 0 6 2 c - 0 3
0. 2 0 4 8 3 S 5 6 E - C 2
0.387J17192E-02
0. 64585954E-02
0.98237060F-02
0. 13963967E-01
0. 18R53221E-01
0 .24410732 t -01
0. 30551054E-01
0. 371H2433t-01
0. 44207333^ -01
0. 51536402C-01
0.59097666L--01
0 .66a28191E-01
0. 74692667E-01
0 . 8 2 6 7 2 1 79E-01
0 . 9 0 7 7 3 5 8 2 E - C 1
C.99C23640C-C1
0. 10746M321' 00
0.116177?0c 00
0.12523; ;67£ 00
0. 1 3 4 7 2 5 1 5 h OC
0.14476037E 00
0 .15543753E 00
0.16635420E 00
0.17908813L 00
0. 192 19643E 00
0 . 2 0 6 2 0 5 7 9 E 00
0.22110021E 00
0.236B2636E 00
0 .25328696E 00
0.270342'. l t 00
0.28782932C 00
0. 30555' .OOE 00
0 . 3 2 3 3 2 9 2 1 E CO
0. 34095657- ; OC
0.35326308F. 00
0 .37510002H 00
0.39134949F. 00
0.40692419D 00
0 . 4 2 1 7 7 3 7 3 E 00
0 .43587148E 00
0.44921517E 00
0.46132108E 00
0 . 4 7 3 7 1 8 8 2 F 00

""0.43494297E 00 ""
0 .49553412E CO
0 . 5 0 5 5 3 2 9 8 E 00
0.51497710E 00
0.52390325E OC
0 . 5 3 2 3 4 3 7 5 b 00
0 . 5 4 0 3 2 6 J 6 £ 00
0 .547S7701 t 00
0.55501199D 00
0 . 5 6 1 7 5 3 7 5 E 00
0.568U678E- 00
0.57411456E 00
0. 57975918E 00

The index of refraction is 4.929 -j 2.923.
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Table S38. Mie parameters for a liquid water sphere:
T = 283.2K (IOC).

v = 15.375 GHz,

a

(m)

0.0.101
0.0002
0.0003
O.OJO*
0.0005
o. :>oc\s
0.0007
C . O O O B
o.ocoi
0 . 00 10
0.3011
0.0012
0.0012
C . O O l *
C.0115

. 0.0016
C . 0 0 1 7
.-!.r:.-.-lH

. r . o o i •>
C.0020
0.0021

"0.0022"
0.0023
0.002*
C . 0 3 2 5
0 .0026
0.0027
C.0023
C.0029
0.0030
0.0031
0.0032 "•
C.0033

' c .003*™"
0.0035
0.0036
C.0037
0.0033
0.0039

.0.00*0
0.00*1
0.00*2
0.00*3
0.00**
0.00*5
.0.00*6
0.00*7
0.00*8
0.00*9
0.0050
0.0051
0.0052
0.0053
0.005*
0.0055
0.0056
0.0057
0.0053
0.0059
0.0060

X

0. 161 11 773E-G1
0. 322235* 9F-01
0.*B?35321E-01
0.6***70*5E-01 '"""
0. 80553836E-01
0.9667062-iE-Cl
0.11273236? 00
0. 12firt<;*15E 00
0. l 't500S9*E 00
0. 16] 11 mi CO
0, 17722952? CO
0.1933*126f 00
0. 20?*52H7F 00
0. 22556*78F 00
0. 2*1('76*5C 00
0. 2 5 7 7 B U 3 6 F 00
.0. 27390003F CO
O.?9c; f ' l 1 H 8 F " 0 0
C . 3 0 6 1 2 3 M E 00
0. 322235* li 00
0 .3?S3*72CE 00

"0. 35**'5905F 00
0. 3 7 0 5 7 f ) 7 u E 00
3. 'S3fc«'.S2*5F 00
0 .4027c .*36E 00
0 . 4 1 V . S 0 6 & 3 - : - oo
0.*35C179*E 00
G.*511296?F 00
0.*672*153E CO
0.*S335320E 00
0.*99*6505F 00
0 . 5 1 5 5 7 6 7 H E 00
0. 5316B363E 00

~ 0 .5*78G030E "00"
0.56391221F 00
0.5 0002383!; 00
0.59613562E 00
0.6122*7*7£ 00
0 .&2B35920F 00
0. fc***7069F 00_ ....
0. 660582 72F. 00
0.676f.9*0*h 00
0.692«0612fi 00
0.70H')1762t 00
0 . 7 2 5 0 2 9 7 1 E 00
0,7*11*120E 00
0.75725329E 00
0.7733651*E 00
0. 7fl9*7663E 00
O . H 0 5 5 8 8 7 2 ? 00
0.82170022E 00
0. 93781 230E.. 0.0.
O.S5392362E 00
0. 87003571E 00
0.8361*7205 DO
0.90225911F 00
0.91837007C 00
0.93**8275E 00
0.95059*5.*E 00
0.96670550E 00

'a

(m2)

0.21233959E-10
0.17*107511-09
0.6117*599E-09

"6.15316763E-08
0.32016731C-03
0.59T051 I2E-08
0.10*0*7*0! -07
0.171 3*50CU -07
0.271099*5t'-07
O.*1570150f . -07
0.62l ' . t )7"5<Vf-07
0.90960611E-07
0.13072S95T-06
0. 18*6723lf-06
0. 25759590^-06
0.353 : i2128f-06 '
O.*7958912t-0&
0.6*'J79103f'-06
0.8' .36070*f— 06
0. 10-J31526E-05
0.13 i;2**55E-05

"6.1/412*121-05""
0.213 ' i2025E-05
0.25t5961 O f - 0 5
C.3Ci222691 t -0 '5
0.3*922032t-05
0.39(,57?89E-05
0.**366961E-05
0.*9038235H-05
0.53703689E-05
0.5S*29587F-05
0.63300058C-05
0.68*01660t-05

"0". 7 3 8 1 0 H 6 l L - n 5 "
0.79587207E-05
0.65768597E-05
0.92372711E-05
0.99398330E-05
0.10683219E-0*
0. 11*650* 7F-0*
0. I2282?26f -0*
0.131 33680C-0*
0. 1*01503300*
0. l*92*307f-0*
0.15659056F-0*
0. 16816819F-0*
0.17795013E-0*
0.1879C903F-0*
0.19801*75E-0*
0.20823*56E-0*
0.21853*8*6-0*

.0.22887951F-0* ._ . .
0 .23s)23087E-0*
0.2*95525AF.-0*
0.259H0815r-0*
0.26996640E-0*
0.27999&02F-0*
0.28987008E-0*
0. 299567* 7F-0*
0.30907075E-0*

QS

(m2)

0. 1 3 l 2 9 H t * F - l *
0. 8370669t.F-13
0.95*80568E-12
0.53751890E-11
0.2055*891E-10
0.61585376E-10
0. 1559?3**E-09
0.3*9U3*98E-09
0.711o2920E-09
0.13*7dl01E-08
0.?*05*07'«E-08
O . A O H b 8 0 7 5 E - 0 8
0 .66731722E-08
0. 10522939E-07
0.1611*H75F-07
0. 2*06?59*t-07
0.3515?212F.-07
0.503/«0*9E-07
0.709-70P68E-07
0.9i53*315E-07
0. 1 3*B9722t--06
0. 1823*186E-06
0.2*351971E-06
0.321*731BF-06
O.*l<y6r)760i"-06
0.5*167H62E-06
0.69179259E-06
0.37*38*68c-06
0. 109*2358E-05
0.1356**13E-05
0.16663753E-05
0.20295829E-C5
0.2*51729*E-05
0.2933*137E-05 ""
0.3*952<.73F-0->
0.*1276171E-05
0.48*09756E-05
0. 56*06698E-05
0.65319882E-05
0.75203270E-05
0.861110*96-05
0.980'-)*079£-05
0.111201*16-0*
0.125*7*39E-0*
0.1*09**S5E-0*
0.15763231E-0*
0.1755*237E-0*
0.19*65B50E-0*
0.21*9*896E-0*
0.236359*bE-0*
0.25381032E-0*
0.?822118*E-0*
0.306**675£-0*
0.33139120E-0*
0.35690609C-0*
0.38285158E-0*
0.*0'»08'V75F.-0*
0.*35*6592E-0*
0.*61869*9E-0* "'
0.48817223E-0*

«f

(m2)

0 . 2 1 2 3 5 2 7 7 E - 1 C
0.17*19122E-09
0.61270100F-09
0.15370516E-08
0 .32222280E-08
0.6C520475E-08
0.1C560665E-07
0.17*8358faE-07
0.2732157*r-07
O.*2917961t-07
0.6*552182E-07
0.950*9*72E-07
0.137*021*E-06
0. 19539527E-06
C.27371078E-06
0 .377965a9 r -06
0.51*7*!37E-06
0. 691169 7CE-06
0.91*59731E-06
0. 1 1916373t-05
0. 15273*36E-05
U . i 9 2 3 5 8 3 1 E - 0 5 "
0 . 2 3 7 f l 7 2 2 5 E - O S
0 .2H87*3*7E-05
0 . 3 * * 1 H 7 7 2 E - 0 5
O.*0338f l9 f -05
0.*6575?15E-05

' 0.53110S16E-C5
0.599R059*E-05
0.67263102E-05
0.750933*06-05
0.83595S87E-05
0.9291895*C-05

""0. 10319500E-0* ""
0.11*53968£-0*
0. 1270**77F-0*
0.140782*7E-0*
0. 155805036-0*
0.17215207E-0*
0. 189853 7*E-0*

"0.20393931E-0*
n. 229*3CP3t-0*
0.2513517*E-0*
0.27*717*6E-0*
0.299535*6E-0*
0.; t i80050E-0*
0.353*9251E-0*
0.38256752E-0*
0.*1296371E-0*
O.***59*0*t-0*
0.*773*517E-0*
0.51109135F-0*
0.5*567761E-0*
0.5809*37*E-0*
0.61671*2*E-0*
0.65281798E-0*

'0.6'3903077t-0*
0.72533599E-0*
0.761*3697E-04
0.7972*2976-0*

(X)

0.61S30*33E-C*
0.*d05**75C-03
0.155835*3^-02
0.3*970776i:-02
0.637909021-02
0. 10175372E-01
0. 1*76'.5**T-01
0. 19966*3Sc -01
C . 2 5 5 7 8 3 2 0 F - 0 1
0.31*0*335t-Cl
0.37262991E-01
O.*301767*r-01
0.*8566725E-01
0 . 5 3 & 5 * f . 2 2 F - 0 1
0. 5 H 3 7 5 5 5 7 E - 0 1
0.6366032*:.-0i
0 .682910G3c-01
0. 72888970E-01
0.77619135F.-01
0. 8268*6966-01
0.88321**7E-C1
0. ( ;*79278.iE-01
0.10237*1*1. 00
0.11H3522I ; CO
0 .121->12*2? 00
0 .13*2S217E 00
0.1*8532336 00
0.16*63399E 00
0.182*316*E OC
0.2016*698E 00
0 . 2 2 1 9 0 7 2 0 E 00
0.2*278*93E 00
0.26385671E 00
0. 28*7*3796 00 "
0.305155996 00
0.32*89*676 00
0.3*3862066 00
0.3620338*F OC
0.379*31256 00
0.39611155E 00
0.*1213*23E 00
0.*27553896 00
0.**2*1351F 00
0.*5673972E 00
0.*705**76E 00
O.A8383075E 00
0.*9659*31E 00
0 .50882125E OC
0 .52050322E 00
0.531629866 00
0 . 5 * 2 1 8 f c 9 2 E CO
0.55217*93F 00
0.56158936E CC
0.570*359*6 CO
0.5787219*E 00
0.586*5983E 00
0.59366733S 00
0.60036*396 00

" 0.606576C9E 00
0.612325*9E 00

The index of refraction is 6.524 -j 2.929.
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Table S39. Mie parameters for a liquid water sphere: v = 15.375 GHz,
T - 293.2K (20C).

a

(m)

O.C301
C.0002
c.o^m "
LOCO*
0.0305
0.0006
C.OC07
C.0008
c.ooi;9
C.C010
C . O O l l
0 .0012

. 0.0013
r .0014

""c'.cfois"
0.0015
C.0017
n.o'ua
O . G 3 1 < 3
O.nr j ?o
0.0021
0.0022
0.0023
0.0024
0.00?5
0.0026
0.0027
0.0026
0.0029
0.0030
0.0031
0.0052
0.0033
O . O D 3 4
O . H 0 3 5
C.0036
0.0037
0.0038
0.003<J

"c.0040
0.3041
C.0042
0.034?
0.0044
O.G045
0.0046
O.O047
C.0048
C. 004-7
G.005C
C.0051

" 0.0052 "
C.OOS3
0.0054
C.0055
C . O U t > 6
O . O O S 7
0.0058
0.0059
o.ooto

X

0. Ihl 11773E-01
0. 32223549C-01
0. 4d33532lE-01~
O.b444704bt-01
0. 305538?6F-Oi
0.96670628E-C1
0. 11273236!: 00
0.12839415F 00
0. 14500594E 00
0.1S111773E 00
0. 17722952F 00
0. 193341261:. CO
0.20945287E 00
0. 22556478E 00

"6. 2V167645H 00
0. 25778836E 00
0.27390G03E -00
C.29no i lS8E 00
0. 30612361& 00
0.122235.'. 7r 00
0.338347205 CO"
0. 354459C5E 00
0. 3 7 G 5 7 0 7 6 F 00
0 . 3 8 6 f t B 2 4 5 F 00
0. 40279436? 00
0.4189060.U- CO
0. 43501 794E OC7

0.45112962L 00
0.46724153E 00
0.48335320f 00
0.49946505F 00
0.51557678E 00
0 .531oR863F 00.
0.54780030t 00
0 .5639 l221f 00
0.5900^388^ 00
0.59hl3562E 00
0 . 6 1 2 2 4 7 4 7 E 00
.0.62P?59?Ot 00
0. fc444706crE 00
0.66058272F 00
0. 67669404E 00
0.692806125 00
0.703V1762E 00
0.72502971F 00
0.741 14120E 00
0.7572^32^- DO
0.77336514F 00
0.78 t»47663C 00
0.80553872? .00
0.82170022F 00
0. 83781230E.rOO~
0.85392362E 00
0.87003571E 00
0.8S614720F 00
0.4C22!><mE 00
0.91837007F 00.
0 .<)344S275e 00
0. 95059454F. 00
0.96670550H 00

^a

(m2)

0.16537285F-10
0.1364'il 75E-09
0.46427817t-09'
0.122B718')t-08
0.26095102E-08
0. 497074 74E-08
0.88031236E-08
0. 147991 09E-07

" 0.23925711E-07
0 . 3 7 5 i 9 0 0 i r — 07
0.57407821E-07
0. 8606991 7C-07
0.12682233E-06
0.18403762F-06

~"0. 263351 81E-Oh
0.37180536E-06
0.517765b7f.-06
0.7104513<SC-06
0.95t)7?83eE-06
0. 126<*04SOE-05
6.16425529E-05
0. 207230 73fc-05
0.2542175<v£-05
0.30291239E-C5
0.350»<>179E-05
0.39531550E-05
0.43B40746C-05
0.477^3056E-05
0.51489960F-05
0.55215378E-05
0.59095291E-05
0.63269626F-05
0.67836709F.-05
0.72849007E-05
0.78318972C-05
0.84228268E-05
0.90543272F-05
0.97226275E-05
0.10424606E-04

" 0.11158139E-04
O.U922279E-04
0.12716609E-04
0.13541168C-04
0.143957llfc-04
0. 15279671E-04
0.161-J1640H-04
0.\7Y2<J5'i8t:-0<.
0.18090839e-04
0.1907201 7E-04
0.200695'JOL-04
0.21079308E-C4
0.220973601-04
0.23119384E-04
0.24141162E-04
0.2515fl442t-04
0.2616732 7t-04
0.27163900C-04
0.2B144597t-04
0.29106523F.-04
0.30047027E-04

QS

(m2)

0.13123691E-14
0.13667177F-13
0.95<.36072t-12
0.53727647E-11
0.20546301F-10
0.615&2963F.-10
0.155B8202E-09
0.34904746F-C9
0.71172623E-09
0.13484829E-08
0.24078661E-Q8
0.40961581E-08
0.66923675E-08
0. 1056891 IE-07
0.1621^f>31E-07
0.24282009E-07
0.35597409E-07
0.51242274E-07
0.72593366F-07
0.101 37626C-06
0.13969486C-06
0. 19002329E-06
0.25514976F.-06
0.33809073F-06
0.44202852F-06
0.57031554E-06
0.72656735F-06
0.91470059E-00
0.113U9866E-05
0.14039242E-05
0. 171413476-05
0.20742127E-05
0.24886749E-05
0.296 19314E-05
0 .34 i ya5724E-C5
0.41034928E-05
0.47823487E-05
0.55414876E-05
0.63879934E-05
0.73296324E-05
0.83744853C-05
0.95304313E-05
0.10ri04812E-04
0.12203851fc-04
0.1373?391E-04
0.15393030P-04
0.17ia<.37<>t-0<.
0.191 10128F-04
O.21159372L-04
0.23326415E-04
0.25600370fc-U4
0.2796H868E-04
0.3041^864F-04
0.32923656fc-04
0.35487858F-04
0.38077967U-C4
0.406R4361E-04
0.43293141E-04
0.45892841E-04
0.48473201E-04

Qt

(m2)

0. l h 5 3 8 f c C 4 E - 1 0
0. 13653542E-09
0 .48523252F-C9
0.12340917V-08
0.26300566E-08
0.50323123E-08
0.89590060E-08
0. 15148160E-07
0 .24637441E-07
0.38867487E-07
0.59815704E-07
0.90166Hie-07
0.13351473E-06
0. 19460657t-06
0.279569H6E-06
0. 39608739E-06
0.55336312t-06
Q.76169368F-OA
0.1031322-4E-05
0. 13704248F-05
C.178224S5 t -05
0.22623308E-05
0 .27973265F-05
0.336721 50E-05
0.39509468f-05
0.45334709E-05
0.51106426E-05
0.569000626-05
0.62879826F-05
0.69254620C-05
0.7623663SE-05
0.84011754E-05
0.92723458E-05
0.10246H32E-04
0.11330470fc-04
0.12526320E-04
0.13336676E-04
0.15264115E-04
0.16812599E-04
0.18487772E-04
0.20296761E-04
0 .22247041E-04
0.24345S80E-04
0.265 c)9t,62E-04
T.29012066E-04
0.31584670E-04
0.3<>'-ilM71t-0<.
0.3720C9(,7E-04
0 . 4 0 2 3 U B 9 E - 0 4
0.43395965f-04
0.46679677E-04
0.50066228C-04
0.53536249f-04
0.570fc981^E-04
0.60646300E-04
0.64245294E-04
0.67848261E-04
0.71437738C-04
0.74999363E-04
0.78520228E-04

0)

0.79351856u-C' t
0 . 61273720E-03
0. 19668110E-02
0.43536164E-02
0 . 7 f a l 2 1 1 2 6 E - 0 2
0. 1223353 j f -01
0. 17 39 947 5E -01
0.230' .2232E-01
0 .2S8H79S1F-01
0. 34694366c-01
0.402550ai! ; -Cl
0.45429017C-01
C.501245eOE-01
0 .54309115E-01

"" o. 5eo ic t s fcC-oi """
0.61304674F-01
0 . 6 4 3 2 9 1 4 7 b - C l
0 .672740S4S-01
0. 70? i i iB615t -o i
0. 7 3 9 7 4 3 1 1 E - 0 1
0 .78331^40E-01 ""
0 .63994448E-01
0.91211 '575L-01
0 .10040659E 00
0.11187911E 00
0.12580!03E CO
0. 14216751E CO
0.160755635 00
0.18113703E 00
0.20271921E 00
0.22484392E 00
0. 2468S549E 00
0.26 839 75 IF 00
0.28905821E 00
0 . 3 0 8 7 7 5 5 4 E 00
0 . 3 2 7 5 H 9 6 3 E 00
0. 3456283m: 00
0 . 3 6 3 0 4 0 2 1 E CO
0.37995273E 00
0.39645839E 00
0.41260195E 00'
0 .42839092E 00
0.44380265E 00
0.45879889E 00
0.4733337B5 CO
0.48735762E 00
0.500827iVE 00
0.51369971E 00
0 .52594185E 00
0.53752494? 00
0 . 5 4 3 4 2 6 3 9 E 00
0.558637381 00
0.56315451E OC
0 .57698694E 00
0.58516109E 00
0.59269655E 00
0.59963745S CO
0.60602617C 00
0.61190969: 00
0.61733389E CO

The index of refraction is 7.114 -j 2.652.



Table S40. Mie parameters for a liquid water sphere: v = 15.375 GHz,
T = 303.2K (300).

42

a

(m)

0.0001
O.OOC2
0.0003
0.000*
0.0005
O.J006
0.0007
C.OOOM
0.0009
0.0010
0.0011
0.0012
0.0013
0.0014
0.0015
0.0016
C.0017
0.0018
C.0014

"0.0020"
C.0021
0.0022
0.0023
0.0024
0.0025
O.OOP6
0.0027
0.0023
0.0029
0.0030
0.0031
0.0032
0.0033
0.0334
0.0035
0.0036
C.0037
C.0038
0.0039
C. 014.0
0.00^1
0.0042
C . O Q 4 3
0.0044
0.0045
0.0046
0.0047
0.0048
P. 0049
c.oev)
0.00'-.!
0.0052
0.0053
0.0054
0.0055
0.0056
C.0057

. C.00t>3
C.005 r<
0.0060

X

0. 161 11 773F-01
0.32223549E-6f
0.4H335321C-01
0. 64447045F-01
0. •3055fl836F-01
0. 9667D628E-01
0. 11278236? 00
0. 128SS415E 00
0. 14500594E 00
0. 16111773E 00
0.1772?952F 00
0. 19334126E OC
0. ?0<)452fl7e 00
CU22556473E 0"0
0. 24167645F 00
0. 2577C836E 00
0. 27390003 r 00
0. <J9001188F 00
0.30M2361F 00

' " "0.322 2354 7E 00
0.33834720E CO
0. 35445905E 00
0.37057078? 00
0. 38668245? 00

0.40279436F 00
. 0 . 418906030 0 0

0. 435017S4F 00
0.4511296'F 00
0.46724153F 00
0 . 4 6 3 3 5 3 2 0 E 00
0.499465C5F 00
0.51557678t 00
0.53168863r 00
0.34780C3CE 00
0.56391221E 00
0.58002388? 00
0.59613562E 00
0..6 122474 7E 00.
0.62n3592GF 00
0.64447069!: 00
0.66058272? 00
0.&76694G4E 00
0.60280612?: 00
0. 70S91762F 00
0.72502971F 00
0.74U4120E 00
0.75725329? 00
0.77336514S .00
0 .7 (2947663? 00
0. 4055187??; 00
0. t-21 7 f / 022F 00
O . S 3 7 3 1 2 3 0 r 00
0.853-y2362E 00
0. H7003571F 00
O.P^o 14720? 00
0.90225911E 00
0.91837007F "oo"
0. t. '344P275f 00
0. 950594548 00
0.96670550C 00

^
(m2)

0.12R57186E-10
0.1 066005 6E- 09
0. 3812594 7E-09
0.97717612E-09
C.21004811E-08
0.4C559058I-.-08
0.729C3035F-08
0.12452453t -07
0.20476065F-07
0.32695736E-07
0.51009227F-07
0.78101891E-07
0.11775336F-06
0.17523922E-06
0.257ai7G8t;-06
0.37524001F-06
0.54006438E-06
0.76730839C-06
0.10725562F-05

" O. l4674133f-05
0.19518220T-05
0.25055997F-05
0. 30d56273F.-05
0.36i73649E-C5
0.4114434CE-OS
0.44991366F-05
0.48043439E-05
0.506?5667E-05
0.531 17092C-05
0.558',9487t-05
0.59058239E-05

__„ 0 .62867157E-05
0.672'54786E-05
0.72277526^-05
0.77708255F-05
0.83477826E-05
0.89509367F-05

__... 0,957 72 875F-05
0.10228195L-04
0.10907852F-04
0.11621524f-04
0.12373596F.-04
0.13166H75F-04
0. 140016885--04
0.148 7622 3E -04
0.15786689F-Q4
0.16728402t-04
0.176960oO':-04
0. lBh8492U--04
0.1<>6SOf.77fc-0't
0 .207U9529C-04
0.2173813lh-04
0.227725S8F-04
0.23HU873SE-04
0.24n41545 t:-04
0.258'J5C8'iF-04

" .' "b .263>3473L-04
0.278bH99F-04
0.28322877t-04
0.29755131O04

%

(m2)

0.13099761E-14
0.83514088fc-13
0.95261559E-12
0.53630026E-11
0.20509386t-10
0.61455119E-10
0. 1556212DF-09
0.34850856E-09
0. 71077588E-09
0.13471295F-08
0.240o6735H-08
0.40971884E-08
0.67015442E-08
0. 10600850E-07
0.16305890E-07
0.24490948E-07
0. 36083151^-07
0.52278434F-07
0. 746tH9A4t -07

"0.10535138E-06
0. 14679381E-06
0.201810Q3E-06
0.27324950E-06
0.36365680E-06
0.47537708E-06
0.61086325E-06
0.77310312C-06
0.96570147E-06
O.U926732E-05
0.145M0164F-U5
0.17652901E-05
0.21174774E-05
0. 25171958E-05
0.29672683E-05
0. 34716686F-05
0.40360492E-05
0.46682644E-05

....0. 53778440F-05
0.61756264E-05
0.70729602E-05
0.008112B7C-05
0.92106775F-05
0. 10471023F-04
0.1186')551F-04
0. 13411536F-04 "
0. 15099080E-04
0. 16931022E-04
0. 18902254F-04
0.21uJ371iE-04
0.23222470F-04
0.25541842E-04
0.27943242E-04
0.30405761E-04
0.32909229F.-04
0 .35433724E-04
0.37962644E-04
Q.404«2<)48t-04 "
0.429ti5092E-04
0.45464083E-04
0.47917733E-04

\

(m2)

0.12858496E-10
' 0.10668403C-09

0.38221226E-09
0.98253916E-09
0.21209907c-03
0.41173642E-08
0.74459265F-08
0. 12800964E-07
0.21186B43E-07
0. 340428706-07
0.53415903E-07
0.82199103F-07
0. 124454,91E-06
0. 185H4012E-06
0.27412301E-06
0. 3S9736S6E-06
0.576148246-06
0.81958683E-06
0.114/23B4C-05
0.15727655E-05
0.20936163E-05
0.27074193E-05
0.33590768E-05
0.400l0218fc-05
0.45893114E-05
0.511000056-05
0.55774472E-05
0.60232682E-05
0 .65043023 t -05
0.704?965.1E-05
0.76711140E-05
0.840'.1931F-05
0.92466744E-05
0.10195021F-04
0.11242494F-04
0.12383832E-04
0.13619201E-04
0.14955132C-04
0.16403321E-04
0.1 7980012E-04
0. 197n2653E-04
0 .21584274C-04
0 .23637848E-04
0.25871239E-04
0 . 2 H 2 8 7 7 5 9 ? - 0 4
0.3CJ115771E-04
0.3'J659424E-04
0. 3659831<>c-G4
0.3968t!63?f:-04
0.42913147E-04
0.46251371F-04
C.49681374E-04
0.53178359E-04
0.56717967E-04
0.60275270E-04
0.63B277.27.E-04
0.67356421C-04
0.70846290E-04
0.742S69<iOE-04
0.77672914E-04

Di

0. 10187630F-03
0 .7&28166YE-OJ
0.24923731F-02
0.54583065E-02
0.96697174E-C2
0.14')2bfi3(iE-01
0.20C»0017P£-01

"" 0 .2722517c iL-01
0 .33547983E-01
0.39571561E-01
0.45055375E-01
0.49844673F-01
0.53H47164F-01
0 .57042H49E-01
0.594f .3B41E-Cl
0. 612fi?fc68F-01
0.6262<<402E-01
0.637S6268E-01
0.65097153E-01
0. 66 r '8477j£-Cl
0.69947898E-01
0.74542940E-01
0.81346571E-01
0.9Q890944E-01
0.10357219E 00
0. I1954?66f: 00
0.13861233E Oil
0 .16C19547C CO '
0 . 1 8 3 3 6 4 5 1 E 00
0 .20701736G 00
C.23012173E 00
0 .25195485E OC
0.27222711E OC
0.29105073E CO
0.30879S7 t ! t CO
0. 32591277E OC
0.34277C76E 00
0.35959f i52E 00
0 .376474865 CO
0.3933M51F 00
0.41015434E OC
0 .42673093C 00
0.44297606? 00
0 .45379328E 00
0.47411090F 00
0 .48836847E 00
0.-3030G936F CO
0 . 5 1 6 4 7 8 7 8 E 00
0.52921224E CO
0.54115045C OC
0.55223966E 00
0 .56244904E 00
0.57176942E CO
0 . 5 8 C 2 2 5 7 7 H 00
0 . 5 8 7 d 6 5 C O r 00
C . 5 9 4 7 6 7 2 7 E 00
0.60102576E 00
0 .60673732E 00
0.6120C619E 00
0.61691749E 00

The index of refraction is 7.555 -j 2.258.



Table S41. Mie parameters for a liquid wat«.r sphere:
T = 263.2K (-10C).

43

v = 19.35 GHz,

a

(m)

C.OOCl
0.0002
0.0003
0.0004
0.0005
C.OOG6
0.0007
0.0008
0.0009
0.00 1C

0.0012
0.001 3
0.0014
0.0015
0.0016
C.0017
C-.0018
0.0019
0..1G20
C.OC21
0 .0022
0.0023
0.002*
C.0025
C .002ft
C . O C 2 7
0. JO? 8

C.0030 ""
O.DOil
0.0032
0.0033
0 . C 0 3 *
O.Ou'iS

" "O.OOj fc
0.0027
O.OO'.'.n
0.0030
0.00*0
0.00*1

0.03* 3
0.00*4
0.00*5

0.00*7
O.OUtS
0.00*9
O.OOSO
C.0051
0.0052

f . 10° 3
0.005*
C.0055
0.0056
0.0057
0.0058
0.0059
0.0060

X

0. 20277258F-01
0.40554516E-01
0.60831752F-OI
0.811 03987C-01
0.10135f>25E 00
0.12166351= 00
0.14194071E 00
0. 16221803F 00-
0.132*9530" 00
0. 2C277256E 00
0.22304982F 00

"~ 0.24332 7 ( J 8 C O O ~
0.26360416F 00
0.2B388155E OC
0.30415869F 00

0.34*71327? 00

C. 3ii526774F 00
0. 4055*51 8f. 00
0.425a223fl i ..00
0. 446 C 99 7 OP 0.0
0. 46637.684F. '00
;). 4866540'.F 00
0. 51693142E 00
0. 5 2 7 2 0 S 5 7 C 00
0. 547*!>6CU;, 00
0. S677t>315c 00
i). 583')4C5'!- CO

0.62B5V511E CO
C.64 -J87226F 00
0. 669 l*9ft*F 00
o! bP9*'>67Sr 03
0. 70<?7041'6'F CO

~0. 7 ?9V ^ 1 'j l& 00 "
0. 75 f -2S6 i lC 00
0. 7 70 53 55 3F 00
0. 790H13C3H 00
0.31103993E 00
O.SM 3o75r>r 00
0 . '3 5 ! 6* 4 2 if- • "OO"
O.b7192190r 00
0. f">2 19i<{iCF 00
0.-51247630F 00
0.93275267F 00
0 .95303082E 00
0.9733.J8G3F 00
0.99358529E 00
0.1013H617E 01
0. 10341396? 01
0.10544167E 01
0. 1074692 7F 01
0. 10949707E 01
0. 11152477=' . 01
0.11355257" 01
0. 1155o018C 01
0.11760793E 01
0.11963577E 01

(m2)

0. 5949740 7E-10
0.4H183768E-09
0.16593555E-08
0.40441961E-08
O.B181C396f:-08

~ 0.147*2223E-07
0.245666C3J-07
0.38703C85F-07
0.5645B149K-07
0.8544714U-07
0.12164810C-06
0.16945279E-06
0.23171248c-06
0.31176910F-06
0.41345152u-0ft
0.541043fe!ir--06
0.69')17dO'1r-06
6.H9267530F.-06
0.112o?991f-05
0. l*0**'iOOH-05
0.173070391-05
0.21079695^-05
0.25374002^-05

' 0.301912501—05' '
0.35520779F.-05
0.41 J43328E-05
0.*7636*8Ar-05
0. 54379625F-05
0.61557*39E-05
0.691.61333F-05' "
0.77188452E-05
0.85638621P-05
0.94507977E-05
0. 10378478E-0*
0. 11 3«*34tF-0*

' 0. 12344287r-04
0.13372547F-04
0.14421805E-04
6.l5431674f-0*
0.165*9398E-04
0.17610073E-04

~ Oilfro'57433F-04
0.19634594L-0*
0.20635766E-04
0.2165683CF-04
0.22595210E-04
0.23*99888t-04
Oi24371227E-0*
0. 2521064 OE-04
0.26020600C-04
0.26604279C-04
0.27565387E-04

0.23308015E-04
0.2S036630F-04
0.29755538C-04
0.30*69353E-04
0.31182732F-C4
0.31899763F-04
0.32624885E-04
0.33362012C-04

(m2)

0.32047259E-14
0.20509950F.-12
0.23400518E-11
0.13192139E-10
0.50517007E-10
0.15158484E-09
0. 3845022 1F-09
O.S6273544K-09
0.17628528t:-08
0.3346B712E-03
0.59882836E-08
0.10204857H-07 "
0.16695662E-07
0.26387724E-07
0.404887296-07
0.605VK96E-07
0.fla53f)116E-07
0. 1269182 Jt-06
0.17874203F-06
0.24774238F-C6
0.33843185E-06
0.45617941E-06
0.6072H752E-06
0.7990261 1F-06
0.10396761E-05
0.133.i2187F-05
0. 17046723E-05
0. 21493979E-OS
0.26S29966F-05
0.3315«358E-05
0.40575032E-05
0.49162536E-05
0.589S2714E-05
0.70071173F-05
0.c t243/?57 lE-05
0.96039303E-05
0.11082689E-04
0.12670209F-04
0. 14354484F-04
0.16121470E-04
0.1795M90F-04
0. 19843195F-04
0.2176758*F-04
0.23715445E-04
0.25673755E-04
0.27631540E-04
0.29579242E-04
0.31509131E-04
0.33414632E-04
0.35291028E-04
0.37134814E-04
0.38943763E-04

0.40716739E-04'
0.42453656E-04
0.44155313E-04
0.45821661F-04
0.47460780E-04
0.49070237E-04
0.50655872E-04
O.S2222051E-04

~

v
(m2)

0.59500613E-10
0.48204285E-09
0.16616957E-08
0.40673909E-03
0.82316092E-08
0. 1*89381 1 E-07
0.24951106E-07
0.39565823E-07
0.60220098E-07
0.88794025E-07
0.12763638L-06
0.17965766E-06
0.24840818E-06
0.33B15684E-06
0.45394029E-06
0.6015931 7E-06
0.7H771M5E-06
0.1 01959 Jf.L-05
0.13050412E-05
0, I6521835E-05
0. 20692 160E-05
0.256*1*93F-C5
0.31*'t6830E-05
0.38181515E-05
0.45917041E-05
0.54725515E-05
0.646S3209E-05
0.75B73604E-05 - .
0.8B387405E-05
0.102319<S9F-04
0.11776348F-0*
0.13430116H-04
0.15349069E-0*
0.173H5595E-04
0,19 t>87605E-04
0.219*821 71--04
0.24*5523f tF-04
0.27U92014E-04
0.29838164E-04
0.32670869L-04
0.35560263F-0*
0.3b5')062HF-0*
0.*1452178E-0*
O.***0121 1E-04
0.*733058*E-0*
0.50226750E-0*
0.53079129E-0*
0.55880359E-04
0.58625272E-04
0.61311628F.-04
0.63939093E-04
0.66509150E-0*
0.69024754E-0*
0.71490285F.-0*
0.73910851E-04
0.76293014E-04
0.78643512F-04
0.8C970000E-04
0.83280756E-04
0.85584063E-04

"»

0.53860378E-0*
0.42547961E-03
0.140B2312K-02
0.32513847E-02
0.61369538E-02
0.10177 705E-01
0.15410226E-01
0. 2ie05067r-0l
0. 29273C55n-C l
0. 37692524F-01
0.469167*2E:-ai
0.56fi016bC!>01
0.67210555k-0l
0. 78C33 < i 2 * v -C l
0.891'i3<;*OE-OiL
0.10C(>*b52F CO
0. 11239845E 00
0. 1244792 IE 00
0. I?(i9627ir: 00
0. 149l;4ti*2E 00
0.1635555GE 00
0. 1779066SE. 00
0.19311525E 00
0. 20')27'"r!j()t 00
0. 226*1 397E 00
0 .2 * *53282E 00
0.2635*1 70E 00
0. 26 :)25-663E 00
0.3035*965C 00
0.32*06b22F 00
0.3*454679E 00
0.36*70*07E 00
0. 36*27550t 00
0.40 30*1 5-.E 00
0.4206*C**F 00

""0.4375 72185 00 "
0.45318264E 00
0.46767i ldF 00
0.48107/97f. 00
0.493450S8E 00
0.50*8f>577E 00

'0 .51539922E 00'
0.525U'521£ 00
0.53*H70*F 00
0.5*2*3475E 00
0.55013591E 00
0.55726689E 00
0. 56iE6769c 00
0. 56S96971E 00
0.57560066E 00
0. 5807S414E 00
0.58553988F. 00

0.5B988601E 00
0.5938381CE 00
0. 59741312f t 00
0.60062718E 00
0.60349262E 00
0.606C29fllc 00
0.60825419E1 00
0.61C18425E OC

The index of refraction is 4.412 -j 2.719.



Table S.A2. • Mie parameters for a. liquid water sphere:
'• ; ,,T = 273.2K (O.OC).

\> = 19.35 GHz,

a

(m)

0.0001
c
0
0
c
0
0
0
r.
C
0
c
c
c
0
0
c
0
c
c
c
0
c
0
0
0
0
0

"6
- 0
- 0

0
0
0

"' c
c
0
0

" 0
0
o
c
0
0
0
0
c
c
v/

c
0
c
0
0
0
0
c
0
0
0

.0002

.0003

.0004

.0005

.0006

.0007

.0008

.0009

.S'JIO

.0011

.0012

.0313

.0014

.0015

.0016

.0017

.001 a

.0019

.0020

.0021

.OOJ2

.0023

.0024

.00>5

.0026

.0027

.0'J2R
".0029
.0030
.0031
.0032
.0033
.00.34
. ao;55
.0036
.0037
.0038
.0039
.0040
.004f
.0042
.0043
.0044
.0045
.0046
.0"J4 7
.004S
.00<.9
.0050
.0051
.0052
.005.3
.0054'
.1055
.0056
.0057
.0058
.0059
.0060

0.
0.
0.
0.

"" 6.
0.
0.
0.
0.
0.
0.
0.

°-c.
0.
0.
0.
c.
0,
0.
0.
0.
0.
0.
0.
0.
0.

1__ °-
"b.
0.
0.
0.
0.
0,
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

"o.
0.
0.
0.
0.
0.
6".

X

20277258F.
40554516E
60831 752E
flll06987C
ioi3f,.625'f
12166.351F.
14194071E
16221 8C3E
182 49530C
Z 0 2 7 7 2 5 6 E
?23C49b2E
24332 703F
26360416F
2H33H155E
3C'415'869E
3744361 3F
3 44 7 1 32 7E
3<.499fl65fc
38526779.-
4055451 8c
425H223811

446C t7970c

46637694E
4B6654O4E
50693 142E
52720H57F
5474S601E
56776315E
58804053E
hOS31 767E
62859511F
64837226^
66914964F
6rt942678f
709 7041 6F'
7299S136P.
75025851E
77053583F.
79081 30 3F
81108993F
331 36755E
851 6442 8E
87192190F
B9219880":
91247630E
9 3 2 7 5 2 6 7 E
95703032^
97330H03F
993585290
101 3861 7F
10341 396F
10544167E
10746927E
10949707E
11152477E
11355257E
1155801 8F
11760 798E
11963577E
12166348F

-Cl
-or
-c:
-01
"co

oo
00
CO
00
00
00
00
00
00
Oo
00
oo
00
do
(10
00
00
oo
00
00
oe
no
00

'oo
ao
00
00
00
00
do'
00
00
00
00
00

' 00
00
00
00
QO
00
00

"ao
00
01
01
01
01
01
01
01
01
01
01
01

' • ; . Qa

(m2).

0.434722H1F-10
0.35435237C-09
O.U378329E-C8
0> 30694858F-OS
b.o3421552f:-C<j
O.U71f551fc-07
0.200469221-07
0.325G4701F.-07
0.50591229F-07
0; 76247829C-G7
C. 1 1 1 932OT-r- 06
0. 160691291-06
a. 226211 85F>06
0. 31 ?U1655r-06
0. 426 3 664 7 E- 06
0. 5690502 6 F— 06
0* 74 H 99 54 3 K — 06
0.96974873L-06
0. 12346400T.-05
0, 15451942H-05
0. 19.007903E-05
0.22987369E-05

• '0,273486421-05
0. 32045'446E-05
0.37038599E-05

-. 0.42 J04955C-05
0.47342841S-05
0.5367C683E-05
6.59S21396!:-05
0.66333087E-05
0.73240H44E-C5
0.8056«i296t;-05
0.8B312727E-05
0.96466092E-05
0. 1049.8967E-04
0 . 1 1 3 H JlQ 6 5 E .- 04
0»" 122 92 3081-04
0«.l 32 1 9485f -04
0.14»57085 I:-04
0.15097830E-04
0.1&035076E-04
0.16.<J628'l8?-04
0. 1787682 46-OA
0.18T70748f-0<i
0« 1 96^»3*59^t ̂ 'O'*
0« 20*i935355-*0^
0.2131822 1E-04
6.22117878F-04
0« 2289291 3E-04

.0,2 J6 445 92 F- 04
0.24374616E-0*
0.25085537E-04
0.25779926E-04
0. 26460999E-04
0.27132031E-04
0.27796632E-04
0.28458584E-04
0.29121366E-04
0.297S8818E-04

(m2)

0.32545507E-14
0.20829448E-12
0.23766241E-U
0.13399325E-10
0.5i316d40F-10
0.15401336E-09
0. 39076831E-09
0.877i3237F-09
0.17932C4'5E-08
0. 34069096F-08
0.61013559E-08
0.10409892E-07
0. 17056458K-07
0.2700.7175E-07
0.41529felOt-07
0.622637231-07
0.9130462af-07
0. 13128783F.-C6
0. 185484 79fc-06
0.257>i!1671E-Q6
0.35327935 fc -Q6
0.4772B46'3E-»06
0.6363H879C-06
O.S3789996C-06
0. 10899203E-05
0.14011903E-05
0.17809025E-05
0.22Ja4856C-05
0.27831975E-05
0.342J7419F-05
0.4167831JE-05
0.50217905E-05
0.59901186^-04
0.70752149F-05
0.82774568E-05
0.9595C199E-Q5
0. 11024036E-04
0.12558752J-04
0.14191835E-O4
0.15914309E-04.
0.17716113E-04
0.19586019E-04
0.21512271E-04
0.23482236E-04
0.25483241E-04
0.27502785E-04
0.29528775E-04
0.31549949F.-04
0.33556149E-04
0.35538556F.-04
0.37489925E-04
0.39404573E-04
0.41278M8E-04
0.43110005E-04
0.448979.70E-04
0.466434436-04
0.4834B418E-04
0.50016562E-04
0. 516520.? 8E-04
0.53260082E-04

(m2)

0.43475543E-10
C.35506087E-09
0.12402097E-08
0.30828S53E-08
6.63934742E-08
0. 11864564E-07
0 .20437692E-07
0. 333H1H34F-07
0 .523R4436E-07
0 .79654740E-07
0. l lR0334rtE-06
0.171101 19E-06
0.24326835E-06
0.339H2377E-06
C. 466S9hl OC-06

0.63131 398F.-06
' 0.84030000E-06

0. I 1010370C-05
0.14201250E-05
0. l'bt 30814E-05
0«2254069f lE-05
0.27760216E-05

." 0 .33712531E-05
0 .40424447E-05
0.47937ROU-05

. 0 .5631685RC-05
Q.65651866E-05
0.76055539E-05
0.87653370E-05
0.10057051E-04
0.11491856E-04
0.13078320E-04
0.14821391E-04
0.16721824E-04
0.18776424E-04
0.2C f)78085F-04
0 .23316345C-04
0 .25778238E-04
0 .2834U921E-04
0.31012140E-04

" 0.33751188F.-04
0.36548B3BE-04
0.39383295E-04
0.42: '2985E-04
0.45127235E-04
0.479963205-04
0.50846997E-04

" •0 .53667827E-04
0.56449062F-04
().5<I133149E-04
0.61864543E-04
0.64490116E-04
0.67058543E-04
0.69571004E-04"
0.72030C01E-04
0. 74440075E-04
0.76807002E-04
0.79137923E-04
0.81440856E-04
0.83724502E-04

C
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

' o
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

•

C

74S59345F -C4
. 58ob442»F-03
.
.

19163082E
4 3 4 6 3 5 5 R E

-02
-02

.80264397F-02

•

.

•

.

'.

•

.

.

1 .

»

.

.

•

,

,

.

.

.

.

.

.

.

.

•

.

.

,

.

.

.

.

.

,

.

.

.

•

•

.

.

.

.

.

.

.

•

.

.

•

•

.

.

.

.

•

12980953C
19119S82E
262757V!!:
3 4 2 3 1 6 3 3 E -
4277095')?:

5 if.1) 1 f 370
6084055 5c
701 1 3 7 1 9 E
794 74f l?2E
8894821;0t
9S625600F
1 C B 6 5 7 1 2 E
1 192401 IF
13001154;
1430255.7E
15672952E
17193115E
l?,r.7h916E
2 0 7 2 7 5 5 1 ?
227361 3.'-E
2 4 3 S C 4 7 5 F
2712 t455 f :
2 S ' i 3 2 2 4 9 £
3 1 7 5 2 3 1 2 E
340^3199E
36267692E
3 t i 3 9 7 8 2 5 E
4041 535SE
4 2 3 1 1 2 5 7 F
4 4 0 8 4 . i05F

45 738298:
4 7 2 & 0 2 9 4 E
4 8 7 1 8 4 2 it
500612.H5E
5 1 3 1 6 3 8 1 E
524903361:
5 3 5 8 8 6 2 3 t
54615897E
5 5 5 7 5 3 2 9 E
56469756E
57301 84 IE
58073733E
5 8 7 8 7 4 5 3 E
59445006E
6004S437E
60600019E
61101729E
61556039S
61965477E
6 2 3 3 2 3 1 4 E
62659043E
62947929C
63201755E
634227576
63613492E

-01
-01
-Cl
-Cl
-01
-01
-01
-01
-Cl
-01
-01

OC
00
CO
00
oo
00
00
OC
CO
00
OC
00
OJ
00
00
00
00
00
00
00
CO
00
OC
00
00
00
00
00
00
00
00
CO
00
00
00
00
00
00
00
00
00
00
00
00

The index of refraction is 5.206 -j 2.949.



Table S43. Mie parameters for a liquid wafer sphere:
T = 283.2K (IOC).

45

19.35 GHz,

a

- (m)

0.0001
O . O O C 2
C.0003
C.00r,<,
0.0005
O.OGC6
C.0007
G.0008
O.OOC9
0.0010
0.0011
0.0012
C. -JD1 3
O.T014
o.ooi5
C.0','16
C.C017
0.0016
0.0019
0.0020
r-.o:/?l

""C.Q022
0.0023
0.0024
0.0025
0.0026
C.0027
O^O.J28
0.002?
0.0030
O . O C 3 1
C.0032
C.0031
C-003V
P. 0035
0.0036
0.0037
0.003S
0.003")
0.0040
0.0041
0.0042
0.0043
C.0044
0.0045

._. C.0046.
0.0047
0.0043
C.OJ49
0.0050
0.0051
0.0052
G.0053
C. .0054
0.01S.5
0,0056
C . O J 5 7
0.0058
0.0059
G.or.iO

X

0.20277256E-01
0.40554516F-01
0. 60a31752?-n i
0..vU10B937F-6l
C. 10133f 25E 00
0. 12)6t35,lE 00
0.14194071F 00
0. 16221803F 00
0. 1824953GE .00
0 .20277256E 00
0. 223349n2F 00
0. 24332 703E 00
0. 2'-.366416F 00
0. 2s:i8J155r 00
0.30415?.6<5F 00

" b. 32'.', 36,1 3f: "00
0.344 7 1 3 2 7f. 00
0. 16499065F 00
0. «526779E 00
0. 40554518E 00
0 .425 -323~ iS r 00
'b.4460'3'570^' 00
0.46637634F 00
0.48665404E 00
0.50>>93142E 00
C . 5 2 7 2 0 M 5 7 E 00
0.54748601E 00
0. b6776315?"00
0.58304053E 00
0 .60831767? 00
0.62B59511E 00
0. 64fi87226f! CO
0.66914964E 00
0. 6H942678E" 00
0.70970416E 00
0. 729SB136F 00
0. 75C25851C 00
3. 77053b8?F 00

C. 790H1303F 00
. 0. 8U08093C 00

O.B3136755 I 00
0. 851644,?8r. 00
0. 871 4219<;t 00
0. H92 I'iRsnc eg
0.912476301 00
0 . 9 3 2 7 5 2 6 7 F 00
0 .95303G92C 00
0.97330803f - 00
0.99358529E 00
0.10138617F 01
0. 10341396F 01
0. 10544167C..O.I
0. 10746 ( )27F 01 '
0. 1C949707!- 01
O.H152477E 01
0 .11355257F 01
0.11553018E 01
0.1176079d!: 01

""o.' i l963577E 01
0.12166348E 01

Qa

(m2)

0.33469685E-10
0.275n492«r-09
0.97538q;OE-09
0 .24649445F-C3
0.5210C759C-08
0.986481526-08
0.17370319L-U7
0.28995292E-07
C.46495277F-07
0 .72213595 '_ -C7
0.10922014E-06
0.16143065r>06
0.23366982F-06
0.33160T1 6C-06
0.461A7602r-OS
0.62445639F-06
0.84071741E-06
0. 10->B1930f-05
0.14014386F-05
0. 17461380C-05
0 .21247270F-05
0.2b2«2143l-05
0.29436673t-05
0.33313494E-05
0. 3P257&1 3E-05
0.42.S54381t-05
0.47665044E-05
"0.52761552E-05
0.58209953E-05
0 .6405885Ct -05
0.70333217E-05
0.77033774E-05
0.8413932HE-05
0.91612528t-05
0.99406207E-05
0.1074681Ct-04
0.11574394E-04
0.1241S104E-04
0.13772781E-04
.0. 14133504(^-04
0.14995618F-04
0. 1 5 S 5 4 5 7 4 & - C 4
0. 1670A239F-04
0.17546787F-04
0.18373044E-04
0. 19182160E-04
0.19972053E-04" ""
0.20741601E-04
0.21439948E-04
0 .22217253E-04
0.22924418E-04
P.2361295fcc-(K.
0 .24234716E-04
0.24')4?233E-04
0 .25S33553E-04
0.26226480F-04
0.26859547E-04
0.274911448-04
6.28124850(1-64
0.28763970F-04

^S

(m2)

0.3270*'S61E-14
0.20932789E-12
0 .23384740E-11
G. 1 3466S167E-10
0.515rt0074E-10
0.154o2672E-09
0.39292569E-09
O.Sa229fc46E-09
0.18047299E-08
0.34314003E-OB
0.61516232F-08
0. 10510359F-07
0.1725261 7E-07
0.273r t I034t:-07
0.42223466E-07
0.635130B5F-07
0 .93478377 fc -07
0. 13492638F.-06
0. 19112045C-06
0.20632B98E-06
0. 36634430E-06
0.49546(,79Er06
0.66040030F-06
0.86834558E-06
0. 11265274F-05
0. 14429725E-05
0.18258206F-05
0.22832146F-05
0.28229424F-05
0 .34522445C-05
0.41775675F-05
0.50045319F-05
0.5Q377571E-05
0. 698091 03E-05
0.8136<.S60fc-05
0.94059769E-05
0.10789076E-04
0. 12283961E-04
0.13886666E-04
0. 15590907F-04
0. 17388127E-04
0. 19267609F-04
0.21216736E-04
0.23221015F-C4
0. 25265297C-04
0.27334114E-04
0. 29412244F-04
0.31485644E-04
0.33541626E-04
0.35569450E-04
0.37560894E-04
0. 39509730^-04
0.41412306E-04
0.43267006E-04
0.4507.»772t-04
0.46834946E-04
0.48553542F-04
0.50233968E-04
0.518ai434E-'04 '
0.53501601E-04

^t

(m2)

0 .33472961E-10
0.27585867E-09
0.97777/64F.-09
0. 2 4 7 8 4 1 15E-08
0.5261 6573E-08
0.10024642t-07
0. 17763245E-07
0.2 '7877b90E-07
0.48300009:E-07
0. 75645CU5E-07
0.11537179E-06
0. 17194105E-06
0.2509224BE-06
0.35899023L-06
0.503f9')54e-06
0. 69296948F.-06
0.93419578E-06
0.12331202E-05
0. 15927599T-05
C.20129 ' 373t-05
0. 24910714T-05
0.30236H15E-05
0.3609158 7E-05
0.42496958E-05
0.49523087E-05
0 .57284105F-05
0.65923250C-05
C.75593o98F-05
0.86439377F-05
0.98581295E-05
0.1 1210889E-04
0.12707909E-04
0. 143516901-04
0.16142163F-04
0.18077117E-04
0.20152787E-04
0.22363471E-04
0.247C2065E-04
0.27159447E-04
0.29724411C-04
0. 323S3745E-04
0.351?.?! 8 2 f - 0 4
0 . 3 7 9 2 2 S 7 5 F - 0 4
(J .40767832F. -C4
0 .43638342E-04
0.46516274E-04
0.49384296E-04
0 .52227246E-04
0.55031574E-04
0.57786703E-04
0.60485312E-04
0.63122&37E-04
0.65697022E-04
0.68209294E-04
0.70662325E-04
0.73061427E-04
0.75413089E-04
0.77725112E-04
6.80006284E-04
0.82265571t-04

-

0 .9771C6H3F-04
0 .75882277E-0?
0. 2 4 4 2 7 b 7 6 S - 0 2
0.54336675F. -02
0.9.1030046E-C2
0. 1544461G t :-01
0. 22 120 152 c -01
0 .29530372E-C1
0.37365001E-01
0 .45361 888S-01
0. 53319994E-C1
0.611276R5F-01
0. 68756759E-01
0. 76272309F-01
0 .83S?C6fc in -01
0.91653466L-01
O . l O O O A ^ ^ l f ; 00
0 .10 'J41H63E 00
0.12011P^OF 00
0 .13255501E 00
0.14706290^ CO
0. 163Rfc?C5i: CO
0. 1830U408E 00
0.20433122E 00
0 .22747517E 00
0.2513075i r . 00
0.27696151E 00
0. 3020J7{,6E 00
0 .32a5805 f iF 00
0.35019261E 00
0. 3 7 2 A 3 4 7 7 £ 00
0 .39381236E 00
0 .41373223E CO
0.43246436S 00
0.45C09917E 00
0.46673328E 00
0.48244190E 00
0.49728477E 00
0.5H30146F. CO
0.5245152U 00
0.53693992!: CO
0 . 5 4 H 5 8 7 9 H C OC
0 .55946916? 00
0.5 ( i9592COL 00
0. 57897013= 00
0 . 5 8 7 6 2 4 7 3 E 00
0 . 5 9 5 5 7 8 8 5 E 00
0 .60285a54E CO
0.609497S5E 00
0 .61552995E 00
0 . 6 2 C 9 S 1 9 5 E CO
0.62591964E 00
0 . 6 3 0 3 5 2 8 5 E CC
0.63432711E 00
0 .63787556F 00
0.64103520E 00
0 . 6 4 3 8 3 4 4 1 C 00
0.64630294E 00
0.64846694F 00
0 .65035224E 00

The index of refraction is 5.912 -j 2.970.
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Table S44. Mie parameters for a liquid water sphere:
T = 293.2K (20C).

v = 19.35 GHz,

a

(m)

0,0001
0 . 000 2
O.J^";3
0.00 '-.4

O.OO'.'S
0.0006
0,0007
0.0003
O.OOC9
C.OCHG
c.oyi i
O.OU12
0.0013
r.o-H4
0.0015
o.oou.
0.0017
0.0013
0.3019
C.O'J2C
0.0021
O.OD72
0.0023
0.0024
G.OJ25
0.0026
C.OC27'
0.0028
0.0029
C.0030
0.0031

C.0032
0 .0033
0.0034
0 .0035
0.0016
(1.0037
0.0039
0.0039
C.0040"
0.0041
0.004?
0.0043
0.0044
0.0045
0.0046
0.0047
C . Q 0 4 8
0.0049
0.0050
O.OObl

" C.0052" ""
0.3053
C . U 0 5 4
0.0055
C.OC56
0.0057
C.0058
0.0059
C.0060

X

J. 20277258 f -01
0.4Q554516t-01
0.608 lll7 f j2D-Cir
0. 8il G89'm'-01
0.10138625? 00
0.1216h351F 00
0.14194071F CO

_0.16?21303F 00
0. lH.?49530Ef' CO
0. 2 Q 2 7 7 2 5 6 E 00
0 .223049E2E 00
0.24332708E 00
0.26360416E 00
0.283 S3 155E 00
0. 3041536 9F 00
0 . 3 2 4 4 3 6 1 3 F 00
0. 3447132 K 06
0. 3649S.-065C 00
0. 3 3 S 2 6 7 7 9 E 00
0.405545131 00
0 .425G2233E CO
0.446C9970E 00
0.46637684E 00
0.4rtf>h5434E 00
0. 50693 142F 00
0 . 5 2 7 2 0 X 5 71 00
0. 5474EA01E 00
0. 5&776315F 00
0 .58804053E 00
0.60831767E 00
0.628595HF 00

0 . f c 4 f > 8 7 2 ? 6 F 00
0.66914964r .00
0. 6<i9',?676E 00"
0.710704161; 00
0. 72993136E 00
0.75025851E 00
0. 7705i583F 00
0. 79081 303F OP
0. 81108993E OO'
0.831 36755E 00
0.35164428F 00
0. 67192190: 00
0. 89219880F CO
0.91247630F 00

' 0. 932 752h7E "oo"
0 . 9 5 3 C 3 0 3 2 F CO
0.97330Hn3L 00
0.9935H529F 00
0.1013H617E 01
0.10341396E 01
Cl.i0544167£~"0~l
0. 10746977E 01
C. 10949707F' 01
0.11152477E 01
0.113b5257F Cl
0. 115D301 6F 01
0. 117 j>07<«8e"Cl "
0. 119o3577E Cl
0.12166348t 01

^a

(m2)

0.261A044SE-10
. .. 0.217',9393£-09

0.78U9844C-09
0.20130806E-OR
0.43540673E-OB
0.84619494E-08
0.15305833P-07
0.2h2907ftBE-07
0.43419313E-07
0.6949342?f -07
0. 10835151E-06
0.16'J09449E-06
0.24623370E-C6
0.3595761 8L-06
0.51359297E-06
0. 7159944 7E-06
0.97138309L-06
0.12785604£-05
0.162B7S??K-05
0.20068737E-05
0.23954572F-05 ' ~"
0.27810174Q-05
0.31581285E-05
0.35302528F-05
0.39072856E-05
0.43017708E-05
0. 472546531-05
0.51871075E-05
0.56914641E-05
0.6239<,fl65E-05
0.68293284E-05

0 .74575755E-05
0.812035ME-05
O.R81 39495F-05
0.95351797E-05
0. 102H1185E-C4
0.11049194F-04
0. 11336312F-04
0.12639177F-04
0.13453900E-04 "" '
O.U276302E-C4
0.15101759E-04
0.15925718E-04
0.16743565E-04
_0.1755121CE-04
0. 18344901F-04
0.1912155 1E-04
0.19879008E-04
0. 20615626E-04
0.2 l330852f -04
0.22024979E-04
"0.22699140E-04 "
0.23354776E-04
0.239'J458CE-04
0.24621200E-04
0.25238143E-04
0.2584S523F-C4
0.26456240t-04
0.27064714E-04
0.27677524F.-04

QS

(m2)

0.32744754E-14
0.20957286E-12
0.23913128F.-11
0. 13483368F-10
0.51647533E-10
0. 1550516BE-09
0, 3435'(316E-09
O.BR414542E-09
0.180960A5E-08
0.3443H210F.-Od
0.61820167E-08
0. 10531918E-07
0. 17414049E-07
0.277293896-07

" 0.42940133E-07
0. A4912683E-07
0.9606U15F-07
0.13940792E-06
O.ISB60147E-C6
0.27737701E-06
0.38200284E-06 ""
0.5162414JE-06
0.68637769E-06
O.B9867376E-C6
O.U598104E-05
0.14766856E-05
0. 18561614E-05
0. 230495526-05
0.2d295162E-05
0.34361819E-05
0.41313651E-05

0.49216824E-05
0.5R13d694E-05
0.6S144873C-05
0.79295196S-05
0.91637394E-05
0.1051'(301C-04
O.U997362E-04
0. 13594958E-04
0.15304555E-04
0.171 16909E-04
0.19018742E-04
0.20V94645E-04
0.2 30 2676 IF. -04
0.25096S30E-04
0.271d(>543F-04
0.292 78905E-04
0.31358926E-04
0. 33414137E-04
0.35434772fc-0' i
0.37414473E-04
0.39349165E-04 "
0.41237494E-04
0.43074339E-04
0.44878339F-04
0.46635f l7fcE-0 J t
0 .483565826-04
0.50044691E-04
0.51705050E-04
0.53342534E-04

't

(m2)

0. 26163724E-10
0.21770'151E-09
0.7635Q986! -09
0. 20265642E-08
0.44057167L-08
0.86170040F-08
0. 15699428E-07
0.271749J4E-07
0.4522d919E-07
0. 729377HCK-07
0. 11453S f>8E-0<>
0. 17567646E-06
0.26364779E-06
0.38730559E-06
0.55653311F-06
0. 78090716C-06
0.10674448C-05
0. 14179636^-05
0.18273940F-05
0 .22847507 t -05
0.:7774604E-05
0.32972594E-05
0. 38445069C-05
0.442B')272E-05
0.50670960E-05
0 .577S4564E-05
0.65ni6266F-05
0. 74920627E-05
0.85209804E-05
0.96756685F-05
0.10960f.94E-04

0.12379258E-04
0. 13934?26!T-04

" 0.156284m-04
0. 17464699S-04
0. 19444924E-04
0.215ft3994E-04
0.23834174E-04
0.26234135E-04
0.28758455E-04
0.313932HF-04
0.34120501E-04
0.36.920363E-04
0.39770326E-04
0.4:.'>48040E-04
0.45531444E-04
0.48400456E-04
0.51237934E-04
0.540297A2C-04
0.567656241-04
0.594394516-04
0.62<M8304F-04
0.64592270E-04
0.67074419E-04
0.69499540F-04
0.71S74019E-04
0.74205105E-04
0.76500932E-04
0.78769765E-04
0.81020058E-04

0)

0 . 1 2 5 1 5 U 2 5 F - C 3
0. 'y62652 c -0 ' -C3
0.3C5174' : i4E-02
0 .66S3312 fe t -02
0. 1 1 7 2 2 ^ 4 4 E - C 1
0. 1 7<>936fl5:-01
0. 25070541F-01
0. 32535326L-01
0.40009^421-01
0.472 l i f t72E-Ol
0 . 5 3 S 7 5 5 U 2 E - 0 1
0.60235258E-01
0. A6050410E-01
0. 71595609E-01
C. 771 b f ,425E-01
0.831246'<7 l

( :-o:
0.399'31(,2'.ir-01
0.'J. ;!315179F-01
0. 10Sna013C 00
0. 12162244E 00
0. 13753670'J 00
0.15656680E 00
0. 17353463K 00
0.20291001E 00
0.22S89054E 00
0 . 2 5 5 5 5 C 1 5 E 00

' 0.28202164F. 00 '
0 .30765239E 00
0.3320&463E CO
0.35513633E 00
0.37692547E 00

0 .39757450E 00
0.41723t63E 00
0 .43603122E 00
0.45403123E 00
0.47126.S39C 00
0 . 4 8 7 / 2 7 B Q 6 00
0. 50338900E 00
0.51821631E 00
0.53217578E 00
0.54524237E 00
0.55739921E 00
C.56864673E 00
0.57899350E 00
0 .5RF.46384E OC
0.59709376E 00
0.60493034E 00
0.6120255&S 00
0.61843944fc 00
0 . 6 2 4 2 2 9 3 7 E CO
0.62945521E 00

" 0.634159<12S 00
0 . 6 3 3 4 2 7 6 7 E 00
0.64226925E 00
0 . 6 4 5 7 3 5 7 4 E 00
0.648B5581E 00
0.65166110E 00
0.65417C<;9E 00
0.65640730E 00
0.65838671E OC!

The index of refraction is 6.554 -j 2.820.



Table S45. Mie parameters for a liquid water sphere;
T = 303.2K (30C).

47
v = 19.35 GHz,

-

a

(m)

c
0
0
c
c
c
c

"c
0
c
0
0
c
0
0
0
0
c
c

" 0
c
0
0

. 0
0
0
c
0
0
0
0

._... o
0
0
0
0
0
0

- o
0
c
0
0
c
c
p
0
c
0
0
0
0
0
c
0
0
c
c
Ci
0

.C001

.00-2 "

.0003
.OCO 4
. G O C 5
. 0 3 C 6
. :>oo7
. o'Oi. <i
.0009
.0010
.001 1
.CO! 2
. O C 1 3
.0014
.0015
.0016
.0017
.0019
.0019
.0020"
.0021
.0022
.0023
.0024

.00? 5

.0026

.0027

.00. -3

.0029

.0030

.0031

.0032

.0033

.0034

.0035

.0036

.0037

.0038

.0039

.0040

.0041
.0042
.0043
.0044
.0045 "
.0046
.0047
.0048
.1049
.0050
.UOM
.0052
.0053
.0054
.0055
.0056
.0057
.005!)
.0059

.0060

0.
b.
0.
0.
0.
0.
0.

"b.
0.
0 .
0.
0.
0.
'o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
.0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

X

20277258F-01
40554516F-bi~
60F31 752?
311 Or,9a 7C
10!38625r.
121 663.5 IE
14194071E:
1622! 3C3T
1 8 Z 4 9 5 3 G E
2 C 2 7 7 2 5 6 F
22:i049fi2F.
243327C31-
2636G416F:
262381.55F'
3'1415B69C
32443613E
3447132 7F.
36499065F
33526779E
40554518F.
42592238C
446C9970E
46637684E
48665404E
50693142E
52720t ;57F
5474R6C1F:
56776315F
58804053F
60831767E
62B39511F
643372265:
66')14964E
18942678F
7C970416F
72996136F
7 50 2 5 85 IE
77053583?
79081 30 3F
811 C8993c
8 31 36 75 5F
85164423E
S7192190H
39219830C
91247630E
93275267E
95303082E
97330303E
99353529F.
101 37-6! 7F
10341396F
10544167E
10746927E
109 49 70 7^
t i l 5247 7F
11355257F.
1 155H018F
1176079SF
11 9 63 5 7 7E
12166348F

-01
-01

00
CO
00

" CO
00
00
00
00
00
do
.00
00
00
00
00
00""
00
00
00
00
00
00
oo
00
00
00
00
00
oo
oo"
00
00
00

. 0,0
00
00
oc
00
00

. CO
00
00
00
00.
00
01
01
01
01
01
01
01
01 •""
01
01
01

^

0.20397684E-10
0.17108080C-09""
0.62302563F-09
0.16343251F-08
0.36092243C-08
0.71 77B601F.-08
0. 13303675F-07
0. 234682 74E -07
0.3934B246r;-07
0.65679728F-07
0.10564872E-06
0.16638512E-06
0.2569C991E-06
0.3B869S56f-06'
0 .57467224E-06
0.82610723F-06
0.1146B292E-05
0. 15263768E-0'i
0.19374884E-05
6.23439416F-05
0.27I60534F-05
0.30465380F-05
0.33451697F-05
0.3t359697f-05
0. 39438446E-05
0.42HP.1657E-05
0.46796622C-05
0.51206125E-05
0.56072004C-05
0.6132942";E-05
0.66919674E-05
0.72806479E-05
0.7&979474E-05
O.B5447789F-05
0.92205573E-05
0.9S268900F.-C5
0.10662011E-04
P.H423313F-04 ...
0. 1?206739L>04
0.13007572E-04
0.13H20594E-04
0. 14640391F-04
0.15461555E-04
0.16278733F-0^
0.170B6830F-04 "
0.178809B6E-04
0^18656938^-04
0. 19411120F-04
0.2014121' /E-04
0. 2084621 5C-04
0 .21526401E-04
0.221ti305tE-04
0.2281B989i :-04
0.23437475E-04
0 .24042267E-04
0.24&37586E-04
0.25227433F-04 "
0.25815709F-04
0.26406284E-04
0.27002359E-04

Qs

(m2)

0. 32717495E-14
0.20939901E-12
0. 23« ( >3517E-U
0.13472746E-10
0.51610577E-10
0.154>J6214E-09
0.39346237E-09

"0.88421670E-09
0.18109643F-08
0.34500207E-08
0.62031695E-08
0.10643909C-07
0. 17577680E-07

"0.2B128465F-07
0.43845318b-07
0.66821485E-07
0.99781346E-07
0.14605530E-06.
0.20941638E-06
"0. 29386979F-06
0.40360635E-06
0.54316871E-06
0.71764799F-06
0.93259661E-06
0.11937391E-05
0. 15065716E-05
0.1B762257E-05
0.23077655F-05
0.280(j7998C-Ob
0.33802044E-05
0.40364148E-05
0.47854346E-05
0.56378749E-05
0.66042958E-05
0.76933904E-05
O.B9138530E-05
0.10267936E-04

. 0.11756011E-04
0.13373404C-04
0.15110497E-04
0.1695317CE-04
0.18833307E-04
0.20880223E-04
0.22921886F-04
0.24986657E-04
0.27055285E-C4
0.291 11645E-04
0.3H43718<--04
0. 3314J5S8E-04
0. 35106932F-04
0. 3 7 0 3 2 7 C 3 E - 0 4
0. 38921760E-04
0.40776067E-04
0.42598447E-04
0.44391112E-04
0.46156580E-04
0.47896494E-04
0.49612849E-04
0.51307128E-04
0. 5298134 1F.-04

0.
'o.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
6.
0.
0.
0.
0.
0.
'o.
0.
0.
0.
0.
0.
0.
0.
0.
0.

(m2)

20400959E-10
17129020E-09
625415051-09
16477979T-08
366C8350lr-08
73328223E-08
1370213RE-07
24352492F-07
41659213E-07
69129783E-07
11185193E-06
17702B94E-06
27448760E-06
41662H07F-06
61851756L-06
892V2871E-06
124661C7E-05
16724325F-05
21469050E-05
2637B120L--05
3i202599t-05
35897074E-05
40628183E-05
45665665E-05
51375837F-05
57947373E-05
6555B870H-05
74263780E-05
84140C01F-05
95131472E-05
107283S2E-04
12066082E-04
135'15822E-04
15148575E-04
16914448E-04
18840743E-04
20929947E-04
23179324E-04
25580142E.-04
281 1806-3E-04
30773765E-04
33523693E-04
36341778E-04
39200619F-04
4:, ,73437E-04
44936271C-04
47768583b-04
50554838E-04
532«4h06E-04
55953147H-04
58559104E-04
61104816E-04
63595056E-04
66H35922E-04
68433379F.-04
70794160F-04
73123927F-04
75428557C-04
77713412E-04
79983700E-04

0.
0.
0.
0.
0.
0.
0.

"0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0)

16037234E
1 2 2 2 4 3 0 8 C
38204256F
81 7621 13."
140960331:
21132670C
2 3 7 1 5 3 9 H F :
3630')032C
4 3 4 7 0 9 1 5 E
49906429E
554587581:
601246341'
6 4 0 3 E 0 9 c E

-03
-02
-02
-02
-01
-01
-01
-01
-01
-01
-01
-Cl
-01

674821 73c-0l
70887744E
74834049E

-01
-01

80042064E-01
87331057E -Cl
97543359E-01
1114Q662E
12935019E
15131277E
17663795E
2 0 4 1 3 3 2 7 E
23235416E
25993962E
?.861'19j8F
31066SB3E
33358681F
35531920F
37623703E
39660215F
41651511C
43596810E
45487088E
47311574E
4905B530E
5071 7658F
52280408E
5373^452!:
55039682F
5 6 3 2 3 2 3 1 E
57455146E
58473271F.
59388125k
6020B118E
6 0 9 4 3 0 7 3 C
61')03332E
6 2 2 C O ' J 2 0 C
6 2 7 4 3 4 4 3 E
6 3 2 3 9 H 7 2 E
6369&712E
641 18296E
6450Y.S91E
64867628S
651982 76E
65500433E
65774620E
66020942E
66240168S

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
CO
00
CO
CO
00
00
00
00
00
00
00
00
CO
00
00
00
00
00
00
00
oc
00
00

The index of refraction is 7.102 -j 2.517.
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Table S46. Mie parameters for a liquid waver sphere:
T = 263.2K (-10C).

v = 22.235 GHz,

, . — . — _ -.

a

(m)

O.OOCl
C . O O C 2
O.OUC3
o.ooo4
0.0005
C.0006
C.0007
C.OC:j3
P.O'JO«s
C.0010
0.0211
0.0012
0.9013
f .0014
rj.0015
C . 3 D 1 fc
0.0017
c.ooia
C . O C 1 9
0.00.70
0.0071
O.D022
0.00? 3
0.0024
0.0025
O.D02&
G.'JO?/
0 .0029
O.,)0?9
0.0030
0.0031
0.0032
O.C033
0.0024
0.0075
fiV'003'j'
0 .0037
0.0038
0.0039
C.0040
0.0041

""0.0042"
0.0043
0.0044
C.0045
0.0046
0.0047
0.0046
0.0049
0.0050
O.J051
0.0052
0.00*53
0.0054
0.0055
0.00? 6
0.0057
C.0053
0.005-5

...0,OOM)_

X

0.23300502E-01
0.46601009F-01
0. 6990146 6C-P1
0.93201995E-01
0.11650246F 00
0. 13980299E 'OO
0. 16310352E CO
0. 18640399F CO
C . 2 0 9 7 0 4 5 2 E '00
0. 23300499E 00
0 .25630558? 00

'6. 27960604F "o"b"
0. 30290633F 00
0.3262C69BE 00
0. 34950739F CO
0. 37230804f 00
0. ">96 10339". GO
0.4194091 Of CO
0.4427095!C 00
0.46t,01015F. .00
0.4H9 310501: • 00
0.51 261 121E 00
0.53591156"; 00
0.55921197E 00
O. e i y?51262 fc 00
0.*0581303E 00
0. 62911367.: 00
0 .652414G2f - '00
0 .67571473E 00
0.69901 514?" 00
0.72231573E 00
0.74561614E 00
C.7hr39 !635E 00
0.79221720!: CO
0.31551704E 00
0. b 3881 825S OC
0.8h21ief tOE 00
0.86541925E 00
0.90871906F 00
0. 9320191 7fc 00
0.95532018F. 00

. "6. 97S62'C29F""66"
0.10019207!^ 01
0. 10252209E 01
0.10485220F 01
0. 107U222H. Cl
0. 10951233E 01
"0. U184235E""or
0. 11417236F 01
0. 11650248E 01
0.118H3249F 01
0.12116251E 01
0.12349253E 01

. 0. 12582264E. 01.
0.12«15266C 01
0.13043267F 01
0.13?612o<)E 01
0. 13514280E 01
0.13747292E 01

;_ 0. 1.39flp2?3t__01_

'a
(m2)

0.771B9310E-10
0.62569505E-09
0.21579687F.-08
0.52703797E-08
0.1068S765E-07

"0.19318627E-07
0.32300541C-07
0. 51071858K-07
0.77434095E-07
0.11362323F-Of.
0. 16238033F-06
0.22701181F-06 "
0.31142S10F-06
0.42014779E-06
0.55822750f -06
0.731130H5--06
0 .94446233L -06
0. 12U36426E-05
0. 151 }V.>01t-05
0.187?6245C-05
0.22984S77F-05
0.277676191--05
0. 331 179041-05
0.39017123F-05' "
0.454411 75E-05
0 .52365158E-05
0. 59766435E-05
0.ft7624269F-05
0.75916651E-05
0.846143a5r-05
0.93676108E-05
0.10304252t-04
0.11263637E-C4
0. 1223652 7f:-04
0.13212616E-04
0.14181557E-04
0.15133628C-04
0.16060647E-04
0.16956308E-04
0.17317816S-04
0.10642022E-04

'0. 1 94 299 3 St.- 04 '
0.20183550E-04
0.20906431E-04
0.21602958E-04
0.2227840CE-04
0.22938155E-04
0. 235381 16E-04 '
0.24233814F-04
0.24H8J025F-04
0.25535119E-04
0.26201247E-04
0.26B84169E-04
0.27533350F-04
0.28317765E-04
0.29075949E-04
0.29866307E-04
0.30691212E-04
0.31 5527006-04
0.324522846-04

QS

(m2)

0.55203170E-14
0.35356597E-12
0.40394502E-11
0.227SH9<.F.-10
0.87347268E-10
0.26254021E-09
0.66718719E-09
0.15000425r-08
0.30722360E-08
0.5B479763E-08
0.10493476C-07
0.17937730E-07 "
0.29444678F.-07
O.46701327E-07
0.71917100E-07
0. 10794929E-06
0. 15- -542460F-06
0 .227^92 J1E-0&
0. 32195589F-C6
0.44740557E-0')
0.612-)2191E-06
O.a2607244f.-06
0. 109 ;>2735E-05
0. 14435900F.-05
0. 1U713508E-05
0 .2395U515G-05
0.30265910E-05
0 .37763557E-05
0.46521718E-05
0.56532603E-05
0.67945466E-05
0.80558848E-05
0.94322422F-05
0. 10909254E-04
0. 124690 70E-04

"0. 14092087E-04
0.157' i8327E-04
0.17448780E-04
0.19146290E-04
0.20636742E-04
0.225U8786E-04
P.24153982E-04 "
0.25766727F-04
0.27343558E-04
0.288a3165F.-04
0.30385374E-04
0.318517852-04
0.33234610E-04
0.34687124F.-04
0.360632986-04
0.374175296-04
0.387551416-04
0.40081504E-04
0.41402673E-04
0.42725078E-04
0.44055530E-04
0.45400564E-04
0.46767702E-04
0.48163827E-04
0.49595881E-04

^t

(m2)

0.77194R34E-10
0.62604877E-09
0.21620084E-08
0.52931632E-08
0. 1077611&C-07
0. 19531169C-07
0.32967730E-07
0.52571902E-07
0.80506368O07
0.11947122E-00
0.17287365F-06
0.24494955E-06
0.34087282r-06
0.46ba4914E-06
0.63nt4460r -06
0.83903014E-06
0.1 1O2H«6VH :-CS
0. 14315356E-05
0. 16354067F-05
O.C3250304F-05
0.291fj8105l;-05
0.36028550E-05
0.44110639F-05
0 .53453023L -05
0.64154633E-05
0.76315673E-05
0.90032345E-05
0. 10538783E-04
0.12243837E-04
0. 14119699E-04
0.16162157E-04
0.1B360137E-04
0. 206958 79E-04
0. 23145732E-04
0.25681636E-04
0.28273644E-04
0. 30891955E-04
0.33509627E-04
0. 36103098E-04
0.3B6545'58E-04
0.4115080fiE-04
0.43533917E-04
0.45950277E-04
0.4' '249989E-04
0.504861 24E-04
0.526637746-04
0.54789940E-04
0.56872726E-04
0.589209.38E-04
0.60944323E-04
0.62952648E-P4
0.64956388E-04
0.66965673E-04
0.6«991023E-04
0.71042843E-04
0.731314 796-04
0.75266871F-04
0.77458913f:-04
0.79716527E-04
0.82048165E-04

U)

0.71511473E-C4
0 .56475773E-03
0. 186F13786F.-02
0 .4303P875S-02
0.81056319E-02;
0.134077395-01
0.2C2375f4 i : -Cl
0 .28533157C-01
0.3S161401E-01
0.48948824E-01
0.60700193E-01
0.73230267E-01
0.86380243E-01
0.10C03513E 00
0. 1 14127t37E 00
0.12d6519?fi 00
0. 143o45 »5F. 00
0. 1591942<;E 00
0 .17541391E 00
0.19242996P 00
0.21036130U 00
0 .2292H268 t 00
0.24920U21f- 00
0.2 7006 704E 00
0.29U.9351E 00
0 . 3 1 3 H 3 4 7 9 C 00
0 .33616704E 00
0.35832936E 00
0.379960246 00
0.40073514E 00
0.42039847E 00
0 . 4 3 8 7 7 0 3 5 ? 00
0 . 4 5 5 7 5 4 5 3 5 00
0.47132796S 00
0 .48552376C 00

"" 0.49841774E 00'"
0.51011097E 00
0.5207C946E 00
0.53032261E 00
0 .53905C04 f 00
0.54698282E CO

' 0 .55419481E 00
0. 5o075233E . 08 '
0 .56670594E 00
0.572101066 00
0.57696915E 00
0.58134365E 00
0 .53524728E 00"
0.58870620E 00
0.59174168E 00
0 .59437573E 00
0.59663320E 00
0 .59353804E 00
0.60011679E 00
0. 60139871E CO
0.60241538E CO
0.60319448E 00
0 .60377425E 00
0.60413tJ68E 00
0.60447276E 00

The index of refraction is 4.134 -j 2.577.
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Table S47. Mie parameters for a liquid water sphere:
T - 273.2K (O.OC).

= 22.235 GHz,

a

(«)

0.0001
0.0002
C.0003
0.0004
O.OC05
0.000 A
C.OOC7
c.noos
O.OG09
0.0010
'0.0011
0.0012
C .0013
0.001 A
0.0015
0.0016

" 0.0017 '
C.0018
0.0019
C.0020
0.0021
O.OJ22 .
0.0023
o.ao.?4
C . O Q 2 5
C.002b
0.0027
0.0028

"~0".002-)
0.0030
0.0031
0.0032
C.0033"
C.0034
0.0035
0.0336
0.0037
0.0038
0.0039
C.0040
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.004T
C.0048
0..1049
C.fl050
0.0051
0.0052
C.0053
0.0054
C.0055
0.0056
0.0057
0.0058

. ... C.0059 ..
C.00f,0

X

0.23300502E-01
0.46601009E-01
0.69901466F-01
0.93201995E-01
0.11650246? 00
0.13980299'; 00
0. 16310352F 00
0. 13640399F 00
0.20970452F 00
0. 23300499? 00
0.25630558t 00
0. 27960604F 00
0.30290*>33E 00
0. 32620698F 00
0.149=>G73VF 00
0. 372BOP04F 00

" 0. 39610839E bo"
0.4194091GE 00
0.44270951F 00
0.46601C15F 00
0.48931050E 00
0.512f>U2lE 00

~6.5359n56S: 66
0.5")921197r- 00
0.5g251262F- 00
O.h05813031? 00
0.62911367E 00
0.65241402E 00
0.67571473E "OO"
0.69901514F 00
0 . 7 2 2 3 1 5 7 3 E 00
0. 745fclftl/,F 00
0.76891685E 00
0.79221720F 00
bTfli55i"784F"00
O . H 3 8 8 1 8 2 5 C 00
0. 86211860E 00
0. 88541925t 00
0.90871906E 00
0.932C1917C 00
0 . 9 5 5 3 2 0 ) 0 £ 00
0.978620Z9E 00
0.10019207E 01
0.10252209E 01
0. 10485220F 01
0.10718222E 01
0. 10951233F 01
0. 11184235F. 01
0.11417236E 01
0. 116'i0248C 01
0.118R3?49E 01
0.12116251E 01
0.12349253E 01
0. 12582?64E 01
0.12&15266E 01
0. 13049267E 01
0.13281269F 01
0. 13514280E 01
0..13747292E Ol._
0. 13980293E 01

^
(m2)

0.568947J9E-10
0.46509308E-09
0.16261563t-08
0.40452157f-fJ8
0.83900495E-08
0.155589')CE-07
0.26759274E-07
0.43597552fc -07
0.68179872E-07
0.10321457E-06

"0.1521052<>C-06
0.219007C6E-06
0.308d0699F-06
0.42693599R-06
0.57929401F-06
0.77124139F-Oh
0.10073936F-05
0.12906712C-05
0.16217873E-05
0.19992067C-05
0.24196333E-05
0.23791228t-05

'" 0 .33742990E-G5
0 .39C34039E-05
0.44666604E-05
0.506'>9i46L-0'i
0.57039206F-05
0.63S28320E-05
'6.71035802E-05
0.78645189E-05
0.86616365E-05
0.94883690t-05

"" 0.10336458F-C4
0.11196540F-04
0. 120591 61C-04
0.12915466E-04
0.13757759E-04
0.14579986E-04
0.15377722F-04
0.1614812SE-04
0.16390132E-04
0.17603874F-04
0.18290739E-04
0.18952982F-04
0.19593790E-04
0.202l665tE-04
0.20825653E-04
0.214251 781-04
0.22019623F-04
0.22613574L-04
0.23211513E-04
0.23817862F-04
0.2443672tF-04

"6.25072062F-04
0.25727713Q-04
0.26407142F-04
0.271 13172F-04
0.27848597E-04
0..28615774E-04 _
0. 29416042E-04

^S

(m2)

0.56368552E-14
0.36104545E-12
0.41252227K-11
0.23267971F.-10
O.B9231539F.-10
0.26828206F.-09
0.63206707E-09
0.15343919F-08
0.31450762E-08
0.59928489E-08
0. 10767899E-07
0.18437927E-07
0.30328341E-07
0.48221057F-07
0.744669?5E-07
0.11212472E-06
0. 16509000E-06
0.23624799C-06
0. 33757948E-06
0.47025202E-06
0.644(S4274E-06
0.87025541E-06
0.1 1575B12E-05
0.15177093C-05
0.19623194E-05
0.25022291E-05
0.314f5211E-05
0.39062916C-05

"0.47839676E-05
0.57827601E-05
0.69013167E-05
O.S1347425E-05
0.94750139E-05
0. 10911515F-04

'0 .12431654E-04
0.14021759E-04
0.15667436F-04
0. 1735438 1F-04
0. 19068539F-04
0.20796637E-04
0.22526554E-04
0.24247202F-04
0.25949295E-04
0.27624934E-04
0.29268267E-04

0.3Q875133E-04
0. 32443U7F-04
0. J.3971766E-04
0.35461882E-04
0.369162885-04
0 .38338650E-04
0.39734237E-04
0.41108739E-04
0.42469139E-04
0.43822642E-04
0.45177047E-04
0.46540314E-04
0.47920897E-04
0.49326700E-04
0.50765651E-04

"t

(m2)

0.56900387E-10
0.46545412E-09
0.16302817E-08
0.406848fcOE-OB

" 0.847928ME-08
0.15827233E-07
0 .27441 342E-07
0.45131944E-07
0.71324962E-07
0.10920746E-06
0.162873161-06
0 .23744502E-06
0. 33913534F-06
0.47520706E-C6
0.65376094E-06
0.88336611E-06
0.1 1724S42E-05
0.15289197E-05
0.19593672F-05
0.24694591E-05
0.30642768E-Ob
0. 374S3783E-05
0.45318H02E-05
0.5421?0<;F-05
0 . 6 4 2 8 9 7 < / 8 £ - O S
0.756«l637f-0 l>
0.88514416E-05
0. in2B9174t-04
0.1 1887b68E-04
0. 1364727°F-04
0. 15562953E-04
0.17623111E-04
0. 19B1K72E-04
0.22108055E-04
O. 2449081 5E-04
0.26937225E-04
0. 294251 95F.-04
0.31934367E-04
0. 34446261E-04
0.36944766E-04

"" 0.39416685E-04 "
0.41851075E-04
0.44240034E-04
0.46577916E-04
0.4oo62057E-04

0.51091789E-04
0 . 5 3 2 6 8 7 7 C F - 0 4
0.55396944E-04
0.574S1506F-04
0.59529H62E-04
0.61550163E-04
0.635520996-04
0.65545464E-04
0.67541201E-04
0.69550355E-04
0.715a4189C-04
0. 73653486E-04
0.75769494E-04
0.77942474E-04
0.801S1693E-04

cu

C . 9 9 C 6 5 3 2 1 E - C 4
0. 7756d414F-03
0 . 2 5 3 0 3 7 4 1 b - 0 2
0.57190731F-02
0 .1052347AF-01
0. 16950659^-Cl
0. 24855454F. -01
0.33997912F-01
0.44095024E-01
0. 54875R17E-01
0.66112161E-01
0.77651322E-01
0.8942e<,25E-01
0 .1C147375F 00
0.11 39054 3C 00
0. 12fcc«2o93F. 00
0. 1408035SE 00
0. 1558276'tE 00
0.17229003E 00
0.19042712E 00
0.21037352F 00
0 . 2 3 P 1 0 6 5 7 F 00
0.25!>43064E 00
0.27<597V)dF CO
0 . 3 0 5 2 3 0 ? 6 t 00
0.33062^65^ OC
0.3555941,',f 00
0.379650;;5F 00
0.4G243t^OC 00
0 .42372 ' i 84F 00
0 .44344515E 00
0.46159512E 00
0 .47825891E 00
0 . 4 9 3 5 5 3 H 2 F 00
0.50760472F OC
0.52053463E 00
0.53244966E 00
0 .54343 t97E 00
0 . 5 5 3 5 7 3 4 9 E 00
0.56291157E 00
0.57149797E CO
0.57936H65E CO
0.58655685F 00
0.59309077E 00
0.59899783E 00

0.60430712E 00
0.60904568E 00
0.61324257F: CO
0. 61692fc7 '3E CO
0.62013054E 00
0 . 6 2 2 a a 4 5 7 C CO
0.62522304E 00
0.62717897E 00
0.62878359E 00
0.63008505F CO
0.63110369E 00
0.63188201F 00
0.63245630E 00
0.6328603CF 00
0.63313264E 00 "

The index of refraction is 4.869 -j 2.856.
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Table S48. Mie parameters for a liquid water sphere:
T = 283.2K (IOC).

v = 22.235 GHz,

a

(m)

0.0001
O.OU02
O.0003
C.0004
0.0005
0.0006
C.0007
0.0000
O.OOO9

b.ooio
0.0011
0.0012
0.0013
0.0014
0.0015
0.0016
C.0017
C.OOlf l
0.001^
0.0020
0.0021
b.bo'22'
0.0023
0.0024
0.0026
0.0026
0.0327
0.0029
0.0029
0.0030
0.0031
C.0032
0.0033
C.0034
0.0035
0.0036
0.0037
0.0038 "
0.0039

. 0.0 J40
0.0041
0.0042
0.0043
0.0044
0.0045

— .0,004$
0.0047
0.0043 ..
O.OJ49
C.0050
0.0051

-...0.0052.
O.OJ53
C.0054
0.0055
0.0056
0.0057
0.0058
0.0059
0.0060

X

0.23300502F-01
0.46601009E-01
0. 69901466F-01
0.93201995E-0"!
0. 11650246F 00
0. 13980299E 00
0.16310352F 00
0. 18640399E 00
0.20970452? 00
0."233004S9E 00
0.25630558E 00
0. 27960604E 00
0.30290633F 00
0.3262C698E 00
0. 34950739E 00
0. 372U0304E. 00
0. 39IM0839E 00

' 0.41940910E OO
0.44270951K CO
0.46601015F 00
0.4893105CC no
"6. 5 126 1121 f" 00
0.53591156= 00
0.55121197E 00
0.5B251262E 00
0.60531303E 00
0.62911367E 00
0.65241402E 66
0.67571473E 00
6.69901514E 00
0.72231573E 00
0.74561614E 00
0.76891685E 00
0.79221720E i)0
0.61551784F 00

" 0. 83881 825E 00
0.862 11 860E 00
0.8S541V25E 00
0.90B71906E 00

.0. 9320191 7E;..00
0.95? 32 01 85 00
0.576 62 02 9t 00
0. 10019207E 01
0.10252209F 01
0. 10485220E 01
0.,.10718222E.lQl._
0. 10951233E 01
0.11184235F 01
0.11417236F. 01
0. 11650248E 01
0.11883249= 01
0..121 16251.F. <U
0.12349253E 01
6. 12582264F 01
0.12815266E 01
0.13048267E 01
0. 132812691; 01
0.135142SOF 01
0.13747292E 01
0. 139802931: 01

(m2)

0.43990075E-10
0.36322367E-09
0. 12904893E-08

" 0.32787788E-08
0.69740480C-C8
0.13303495E-07
0.2358373ir-07
0.39651535E-07
0.64015012E-07
O.l006l094t-06' "
0.15193717E-06
0.22509789t-06
0.32566049E-06
0.46021017E-06
0.63408494E-06
0.85415803F-C6
0.11195052E-05
0.142B6261F-05
0.17757247E-05
0.21532469E-05
0.25543559F-05

"6. 29 752291 H- 05
0.34160939E-05
0.38W08312E-05
0.43754053E-05
0.49060027E-05
0.54773209E-05
6.60914163E-65"
0.67474139E-05
0.74416357F-05
0.81683474E-05
0.89204577E-05
0.96904650F-05
0.iC4708fl3E-64
0.11254692F-04
0.12C35555F-04
O.I2807970E-04
0.135672458-04
0.14309669E-04

_ 0.15032463E-04
0.15733749E-04
0.16412625E-04
0.17069324C-04
0. 17704806E-04
0.18320818E-04
0.18919833E-04
6. 19504980E-04
0.20079518E-04
0.26647494F-04

. 0.21212778E-04
0.21779342F-04
D..22351349E-04
0.22932742E-04
0.23527246E-04
0.24133659E-04
0.24770168E-04
0.25424844F-04
0.26105306E-04

,0.26813956E-r04
0.27552494E-04

(m2)

0.56789595E-14
0.36375015F-12
0.41562899E-11
0.2344!>135E-10
O.S9923791F-10
0.27042R12F-09
0.68777872E-09
0. 154D1063E-08
0.31757579E-08
0.60581797E-OB
0.10901932E-07
0.18704718E-07
0.30844642E-07
0.4919022JE-07
0.76225035E-07
0.11519052E-06
0. 17Q20704E-06
0.24638297F-06
0. 349H6499E-06
0.487d4148E-06
0.66850225E-06
0.90090299F-»Q6
0.1194773?F-05
0.15602054E-05
0.20071830t-05
0.25450672F-05
0.31820518E-05
0.39246888J-05
0.47775893F^05
0.57432926E-05
0.68222953E-05
0.b0129221E-05
0.93114695E-05
0.10712005E-04
0.12206386E-04
0. 13784272E-04
0.154332676-04
0.17139348E-04
0.18887091E-04
0.20660664E-04
0.22444554E-04
0.24224079E-04
0.25986228E-04
0.27720132E-04
0.29417453E-04

. 0.31072559E-04
6.32682088E-04 "
0.34245590E-04
0.35764329E-04
0.37241829E-04
0.38682934E-04
0.4Q093742E-04
0.41480962E-04
0.42852378E-04
0.44215703E-04
0.45579349E-04
0.46951172E-04
0.4B339833E-04
0.49752998E-04 "
0.51198556E-04

(m2)

0.43995765E-10
0.36358760E-09
0.12944457E-08 ,

" 0.33022240E-08
0.70639743E-08
0.13573924E-07
0.24271511E-07
0.41199645E-07
0.67190797E-07
0.10&06914E-06
0.16293911E-06
0.24380262E-06
0.35650515E-06
0.50940042E-06
0.711 1099HE-06

"0.969348556-06
0.12897126E-05
0.16750091E-05
0.21255901E-05
0.26410889E-05

0.38761327E-05
0.46108671E-05
0.54410366E-05
0.63825B83E-05
0.74510699E-05
0.86593727E-05

" 0.10016105E-04
O.H525003E-04
0.13184928E-04
0. 14990643E-04
0.16933380E-04
0. 19001935E-04

" 0.211828a8E-04"~
0.23461078E-04
0.25819827E-04
0.28241237E-04

.. 6.30706593E-04
0.33196760E-04

_ 0.356931 2 7E-04 .
0.38178303E-04
0.4063A703E-04
0.43055552E-04
0.45424938E-04
0.477-3271E-04
0.49992392E-04
0.52187068E-04'
0.54325108E-04
0.56411824E-04
0.534546C7E-04
0.60462276E-04
0.62445C91E-04
0.64413704E-04
0.66379624E-04
0.68354362E-04
0.70349517E-04

'0.72376017E-04
0. 744<t5139E-04
b.76566954F-04
0.78751051E-04

W

0. 12SC7S68E-03
0. 10004470E-02
0.32103683E-02
0. 70997998fc-02
0.12729913E-01
0. 19922618E-01
0.28336371E-01
0.37575716E-01
0.47264773E-01
0.57115383E-01
0.66949069F-01
0.76720715E-01
0.86519480E-01
0.96564889E-01
0.10719162E 00
0. 1 1 883289E 00
0.131972790 CO
0.14709347E 00
0.16459662E 00
0. 18471223E 00
0 .20742524E 00
6. 2 3 2 4 2 3 1 3 c 00
0.25912112E 00
0.23674781E 00
0.314477866 00
0.34157063E 00
0. 36 7469C7E 00
6. 391 8 3 7 7 8 E "00"
0.41454124E 00
0.43559527E 00
0.45510358E 00
0.47320271E 00
0.49002743E 00
0. 50569141E 00 "
0 .52028239E 00
0. 53386378E 00
0. 54647982E 00
0.55816501E 00
0.56894374E 00
0.57884151E 00
0. 58788764r. 00
0.59611326E 00
0.60355115E 00
0.61024034E 00
0.61622363E 00
0.62154573E 00
0.62624878E 00
0.63038230E 00
0 .6339S635E 00
0.63710678E 00
0.63978624E 00
0.64206392E 00
0.64397728E 00
0. 64556521E 00
0.64686000E 00
0.6478985CE 00
0.64871174E CO
0.64933497E 00
0.64979726E 00
0.65013170E 00

The index of refraction is 5.548 -j 2.946.
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Table S49. Mie parameters for a liquid water sphere:
T = 293.2K (20C).

v = 22.235 GHz,

a

(«)

0.0001
0.0002
0.0003
C.OOG4
O.OOC5
O.OOC6
C.0007
o.Dora
C.0009" "
0.0010
0.0011
0.0012
0.0013
0.0014
G.001*
O.Onlfe
O.OC17
o.oois
0.0019'
0.0020

" 0.0021
0.0022
0.0023
C.0024
0.0025
0.0026
0.0027
0.0028
0.0029
0.0030
0.0031

0.0032
0.0033

""&.0034
0.0035
0.0036
0.0037
C.0038
C.0039

""0.00*0
0.0041
0.0042
0.0043
0.0044
0.0045
C.0046
O.C047
0.0048
0.0049
O.C050
C.0051
0.0052
0.0053
0.0054
C.OObS
0.0056
0.0057

'b.0058'
0.005T
0.0060

X

0.23300502E-01
0.46601009F-Q1
0.699014666-01
0.93201995E-01
0. 11650246E 00
0.13980299E 00
0.16310.352F. 00
0,..1.U64039VE 00
0.209704526 00
0,2330.04996 00
0.25630558E 00
0. 27960604E 00
0. 30290633F. 00
0. 32620698E 00
0. 349M739E 00
0. 37280804E 00
0. 39610339E 00
G. 4 104091 OF. 00
0.44270951E 00
0.46601 01 5E 00
0. 48tf31056E: 00
0.51261121E 00
0.53591156E 00
0.559211.97E 00
0.58251262E 00
0.60581303E 00
6. 6 29113678 00
0.65241402E 00
0.675 71 473E 00
0.69901514= 00
0.72231573E 00 ""
0.74561614F 00
0.7689168SF 00
0. 79221 720fT'66
0.815517846 00
0.838H1825F 00
0.862118606 00
0.88541925E 00

__, 0.908719066 00
6. 9 32 01 91 7E~ 00
0.955.32018E 00
0. 97862029E 00
0. 10019207E 01
0. 10252209E 01 ~
0. 10485220F. 01
6.10718222E"01
0. 10951233E 01
O.U184235E 01
O.H417236E 01
0. 11650248E 01
0.11883249E 01
0.121 16251E 01
0. 12349253E 01
0.12582264E 01
0.12815266E 01
0. 13048267E 01
0. 13281269t 01
b.l3514280E "6T"~
0.13747292E 01
0. 13980293E 01

^a

(m2)

0.344H0946E-10
0. 2 8 796965 E- 09
0.10416648E-08
0.2T088944E-08
0.59209739E-Q8
0.11638484E-07
0.21297982F-07
0.37002497£-07
6.6i758215t-07
0.99739054E-07
0.15651909F-06
0.23913543E-06
0.35573305E-06
0.51447500E-06
0.72148U7E-06
0.97814882F-06
0. 12790624E-05
0.16124259E-05
0.19638337E-05
0.23216936E-05
6.26824709C-05
0.30493784E-05
0.34318718F-05
0. 38409571E-05
0.42860383E-05
0.47729545E-05
6.53034610E-05
0. 587581 78F-05
0.64859250E-05
0.71286322E-05
0.77986V97E-05
0.8'.SOeZ06E-05
0. 9200395 7E-05
6.99227200E-05
0.106'53074E-04
0. 11386674F-04
0.12118670E-04
0.12844321E-04
0.13559300E-04
6. 14259844E-04
0.14942911E-04
0. 15606463E-04
0.16249571E-04
0.16872058E-04
0, 17475031F-04
0.i8060076E-04
0.18629944E-04
0.19187573F-04
0.19736617E-04
0.20280946E-04
0.208246C6E-Q4
0. 2137162 7F-04 ~
0.21925836E-04
0.22491338F.-04
0.23071465E-04
0.23669694E-04
0.24288864E-04

"" 0.24931 782E-0*" "
0.25600457E-04
0.26296708E-04

QS

(m2)

0.56935623E-14

0.41671449E-11
0.23507959C-1Q
0.901771446-10
0.27125524E-09
0.69016259E-09

.... 0. 15544763E-08
O.J1919785E-08
0.60979737E-08
0.1099A221E-07
0.18919547E-07
0.31312506E-07
0.501 58189E— 07
0.78113089E-07
0.11863909E-06
0.17607067t-06
0.25563219F-06
0.3633R719E-06

_0.50619656E-06
0.69 1668 3 "IE -06
0.92803106E-06
0.12239170E-05

0.20286525E-05

0.31698755E-05
0.38839207F-05
0.47015701E-05
0.56279850F-05
0.66673229E-05
0.7«2209\6E-05

. 0.90924386E-05
0.10475471E-04
O.U964575E-0*
0.13549648F-04
0.15216811E-04
0.16949518E-04

_._0.18728897E-04
6.20535706E-04
0.22351087E-04
0.24157780E-04
O.J5941263E-04
0.27690112E-04
0.29396484E-04
0.31055897E-04
0.32666809E-04
0.34230310E-04
0.35749516E-04
0.37229242E-04
0.38674945E-04

"0. 400933 20E-04"
0.41490974F-04
0.42875108E-04
0.44252927E-04

" 6.45631750E-04
.0.47018722E-04
0.48421396E-04"
0.49R46989E-04
0.51302442E-04

Qt

(m2)

0.34486650E-10
0.28833447E-09
0.10458321E-OB
0.27324025E-08
0.60111525F-08
0.11909741E-07
0.219BS146E-07
0.38556976E-07
0.64950200&-07
0.10583705E-06
0. 16751534E-06
0.25805502E-06
0.38704559E-06

0.79959426E-06
0.10967888E-05
0.14551333F-05
0. U'->80585E-05
0.23272214E-05
0.28280901E-05
0.33741399E-05 ""
0.39774095E-05
0.46557889E-05

0. 631469086-05
0. 73265401F-05

"" 0.84733365E-05
0.97597385E-05
0.11187495E-04
0.12756617E-04
0. 14465973E-04
0.161129156-04
0.18292834E-04
0.203981<?1E-04 "
0.22617b49t-04
0.24936322E-0*
0.27335482E-04
0.297938396-04
0.32288197E-04

"""0.34795550E-04""
0.37293998E-04
0.397 ^243E-04
0.4219C833E-04
0.445621 70E-04
0.46871515E-04
0.49115974E-04
0. 51296753F.-04
0.53417883E-04
0.554«6133E-04

"0.57510188E-04
0. 594995 5 16-04
6.61464947E-04
0.63416810E-04
0.65366447E-04
0.67324392E-04
0.69301444E-04
0.71307586E-04

" 0.73353178E-04
0.75447446E-04
0.77599150E-04

U)

0.16509467E-03
0.12648129E-02
0.39845221E-02 "
0.86C34015E-02
0. 15C01636E-01
0.22775915E-01
0.31387936E-01
0.40316343F-01
0.49145013E-01 '""
0. 57616625E-01
0.65643013E-01
0.73315916E-01
0.80901325E-01
0. 88H33213F-01

~ 0.976908806-01
0.10&16950E 00
0.120999636 00
0.136843746 00
0.1561'«635E 00
0.17898881E 00
6.20499098E 00
0.23332548E 00
0.26288068E 00
0.29250711E 00
0.32125914E 00
0.34653905E 00

" 0.37410003E 00
0.39795333E 00
0.42025220E 00
0.44118160E 00
0.46089691E 00
0.47950315E 00
0.49704915E 00
0.51354897E 00
0.52899283E 00
0. 54336995E 00
0.55666882E 00
0.56889337E 00
0.58005393E 00

"0.59018195K 00 "
0.59932125E 00
0.607525176 00
0.61455541E 00
0.62138158E 00
0.627171586 00
0.63229728E 00 "
0.63682020E 00
0.64080233E 00
0.64429635E 00
0.64735037E 00

0.65229565E 00'""
0.654258256 00
0.65591919E 00
0.65730894E 00
0.65845305E 00
0.659378956 00
0.66011310E 00
0.66068488E 00
0.661121136 00

The index of refraction is 5.197 -j 2.874.
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Table S50. Mle parameters for a liquid water sphere: v = 22.235 GHz,
T = 303.2K (30C).

Qa

(m) (m2) (Cm2) (m2)

0.0001
0.0002
0.0003
0.0004
0.0005
O.OOC6
0.0007
0.0008
0.0009
O . O O L O
0.0011
0.0012
0.0013
0.001*
0.0015
0.0016
0.0017
0.0018 ~
0.0019
6.0020
0.0021
0.0022
C.0023
0.0024
0.0025
0.0026
0.0027
0.0028
0.0029
0.0030
0.0031

. . . 0.0032
0.0033
0.0034
0.0035
0.0036
C.0037
0.0038
0.0039
0.0040
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
C.0049
C.0050
C.0051
0.0052
0.0053
0.0054
0.0055
C.0056
0.0057 ' ""
0.0058
0.0059
0.0060

0. 23300 502F-01
0.46601009E-01
0.6990146AE-01
0. 93201 995F.-01
Q. 11A50246E 00
0.139d0299E 00
0.163103521: 00
Q~. 18640399?' 66"
0.20970452? 00
0.23300499E 00
0.25630558E 00
0. 27960604E: 00
0.30290633F 00
0.32620698E P6~
0.34950739E 00
0.37290804F 00
0. 39610839E 00
0.41940910E 00
0.44270951E 00
0.46601015F 00
0.489310506 00
0.51261121E 00
0.53591156E 00
0.55921197E 00
0.58251262F 00

... 0.60581303E 00
0.629H367F 00
0.65241402E 00
0.67571473E 00
0.69901514F 00'
0.7 2231 573E 00
0.74561614E 00
0.76891685E 00
0.79221720E 00
0.31551784? 00
0.83881825E 00
0. 86211860E 00
0. 86541925E 00
0.90871906E 00
0.93201917E 00
0.95532018C 00
0.97862029E 00
0.10C11207E 01
0.102522091= 01
6". 104S5220E 01
0.10718222F. 01
0. 10951233F 01
0. 11184235E 01
6. 11417236E 01
0. 1165024BE . 01
0.il88324<5E 61
0.12U6251E 01
0.12349253F 01

. 0. 12582264E 01
0. 12615266F. 01 ""

...0. 130 4326 7E 01
0. 13281269tf Cl
0.13514280E 01
0.13747292E 01
0. 13980293E 01

0.26948013F-10
0.22770147E-09
0.83876794E-09
0.22324622E-08
0.50122999E-08
0.10146120E-07
0.19156634E-07
0.34392B55E-07
0.59404769E-07
0.99418799E-07
0.16183918E-06
0.25651531f-06
0.39517573F-06
0.5890688CC-06
O.B4399l02t-06
0.11539732E-OS
0.14984316E-05
0.18486980O05
0.21815376E-05
072491 1733E-05'
0.27883952E-05
0.30929J32E-05
0. J*2*4422E-05
Q.37965119E-05
O.*2147994«r-05
0.46782434R-05
0.51819643E-05
0.5720388SE-05
0.62891659E-05
0.68856298E-05
0.75082953E-05
0.8 1556373E-05
0.88255674E-05
0.95147816F-05
0.10218774E-04

. 0.10932341t-04
0. 1164974 7E-04
a._12365155E-0',
0.13073150e-04
0.1376865BE-04
0.14447651E-04
0. 15106663F-04
0.15743964E-04
0.1t358536F-0 /»
0.16951148E-04
0.17523387E-04
0.18078063F-04
0.18618812E-04
0.19149680E-04
0.19675033E-04
0.20 1992 376-04 "
0.20726700E-04
0.21261279F-04
0.21306831F-04
0.22366585E-04

_0.22<?43801f:-04
0.23540779L-04" '"
0.2416003AE-04
0.24803638E-04
0.25473040E-04

0.56937013E-14
O.J6470084E-12
0.41673800E-H
0.23510735E-10
0.90199057E-10
0.27139091E-09
0.69081696E-09
0.15571249E-08
0.32013221F-08
0.61275145E-08
0.11081315E-07
0.19145432E-07
0. 31866776E-07
0.51412645E-07
0.80714187E-07
0.12353593E-06
0.18433095E-06
0.26832600E-06
0. 38093458G-06
0.52834326F-06"
0.71731856E-06
0.95504402E-06
0.12487280E-05
0.160524P.OE-05
0.203ri263f-05

. 0.25330928E-05
0.31186473C-05
0.37963791E-05
0.45757979E-05
0.54664652E-05
0.64767610C-05
Q..76124543E-05
0.88756005E-05
0.10263498E-04
0.11767947F-04
0.13375644E-04
0. 150681856-04
0. 16824.735E-04
0.18621460E-04
0.20435866E-04
0.22247361E-04
0.24039065E-04
0.2579S567E-04

... 0. 2751802 1E-04
0.29193761E-04
0.30825191E-04
0.32414449E-04
0.33964694F-04
0.35480232E-04
0.36965488F-04
0.3a42<.812E-04
0.39862847R-04
0.41284162E-04
0.42693529E-04
0.44096116E-04
0.45497363E-04
0.46903355E-04
0.4832071U-04
0.49756098E-04
0.51216703E-04

0.26953717E-10
~'0.22806618E-0«»

0.84293550E-09
0.22559730F-08
0.51024998E-08
0.10417512E-07
0.19847452F-07
0.35949981E-07
0.62606091F-07
0.10554635E-0&
0.17292052F-06
0.27566074E-06
0.42704255E-06
0.64048146E-06
0.92470520F.-06
0.12775099F.-05
0.1682812f.E-05
0.21169244E-05
0.25624722E-05
0.30195170E-05
0.35057146F-05
0.40479972E-05
0.46731802E-05
0.54017519E-05
0.62459258E-05
0.72113362F-05
0.83006116E-05
0.95167679E-05
0. 10864964F.-04
0.12352095E-04
0.13985056E-04
0. 15768092E-04
0.17701168E-04
0.19778279E-04
0.21986722E-04
0.24307985E-04
0.26718131E-04
0.29189890E-04
0.31694610E-04
0.34204524E-04
0.36695012E-04
0.39' ' 5729fc-04
0.41542531E-04
0.43876556E-04
6.46144909E-04
0.48348578E-04
0.50492512E-04
0.52583506t-04
0.546219126-04
0.56640522E-04
0.58624O40E-04
0. 60589548E-04
0.62545441E-04
0.64500360E-04
0.66462700F.-04
0.68441164E-04
0.70444134E-04
0.72480747E-04
0.74559735E-04
0.76689743E-04

0. 15991009E-02
0.4943Rrtfl6E-02
0.10421548E-01
0. 17677423E-01
0.2605141UF-01
0.34806330E-01

"" 0.43313649E-01 "
0.51134352E-01
0.53055200E-01
0.64083278E-01
0.69452H22E-C1
0. 74621 y7t>P-01
0 .80271B40C-C1
0.87286353E-01
0.96700549E-01
0.10956711E 00
0.12675273E 00
0.14865899R 00
0.17497605E 00 "
0.20461404E 00
0.23592997E 00
0.26721156E 00
0.297 170 22E__00
0.32519215E 00
0.35126537E 00
0. 37571293E 00
0.39S91469E 00
0.42115164E 00
0.44255364E 00
0.46312010E 00
0.48277587E 00
0.50141323E 00
0.51392769E 00
0 .53522974E 00
0.55025721E 00
0.56397599E 00
0. 57638907E 00
0.58752763E 00
0.59746087E 00
0.6062775?E 00
0.6140V163F 00
0.621C1573E 00
0.62716907? 00
0 .632653S5E OC "
0.63756144? 00
0.64196545E 00
0.64591914E 00
0.64946526E 00
0 .652633256 00
0.65544450E CO
0.65791619E 00
0.66C06666E 00
0.66191149!; 00
0.6634715BE CO
0.6647660JE 00
0.6658234CE 00
0.66666961E 00
0.66733199E 00
0.66784292E 00

The index of refraction is 6.790 -j 2.641.
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Table S51. Mie parameters for a liquid wafer sphere: v = 31.4 GHz,
T = 263.2K (-10C).

a

(m)

O.OOCl.
0.0002
0.0003
0.000*.
c.0005
O.OOC6
0.0007
0.0008
P. 0009
C.0010
0.0011
0.0012
0.0013
0.0014
0.0015
0.0014
0.0017
6.0016
0.0019
0.0020
0.0021
0.0022
0.0023
0.002*
0.0025
0.0026
0.0027
G.002B
0.0f>;?9

"c .bo?o
0.0031
0.0032
0.0033
0.0034
C.0025
C'.C)b36
0.0037
0.0038
0.0039
0.0040
0.0041
C.0042
0.0043
0.0044
C.C045
0.0346
0.0047
0.0043 |
0.0049 '•
0.0050
0.0051
0.0052

0.0053
0.0054
0.0055
0.0056
0.0057
0.0053
C.0059

... 0.0060_

X

0.32904692F-01
0.65809369E-01
0. 98714054E-01
0. 13161874F , 00
0. 16452342F- 00
0. 19742817E 00
0.23033285E 00
0.26323754F 00
0. 29614228E 00
0.32904691E 00
0. 36195165F 00
OY394*ib'639E~0~6
0.42776073F 00
0.46066564E. 00
0. 49357021F 00
0. 52647507E 00
0.55937964E 00

'6. 59?2«456£ 00"
0.62518907? 00
0.6S809399E 00
0. 69099 349F- 00
0.72390348E 00
0. 756SC79EF 00

"6. 78971 249E" 66"
0.82261741E 00
O.H5552192E 00
0.8a8426f l4E 00
0.92133063t 00
0.9 54 2.3 56 7E 00

"% d.9e714C77E" 00
0. 10200443C 01
0. 10529499E 01
0.10853545E 01
0.111B7592C 01
0. U516638E 01

. ~0'. l l f i456S4E""01
0. 121 74730E 01
0. 12503777F 01
0.12832823E 01
0. 131 61869F 01
0. 13490915C 01
0.13819952E 01
0. 14149008E. 01
0. 14478054E 01
0.14H07100E 01
0. 15136147F. 01
0. 15465193E 01
0. 15794249E 01
0.16123285E 01
0.164523MF 01
0.16T81378E 01
0. 17110434E 01"

0.17439470E 01
0. 177h8526F 01
0. 18097563F 01
0.1S426619F 01
0.18755655E 01
0. 19034721F 01
0. 19413767E 01

_ .0. i9J42804E_ 01 _

^
(m2)

0.14364428E-09
0.11630874E-08
0.40497632F-08
0.99608251E-08
0.20378241E-07
0.37205790E-07
0.629111L3F-07
0.10067498F.-06
0. 15454674F-06
0.22957954E-06
0.3319l856e-06

"0.4687729CE-06
0.64820560F-06
0.87867693E-06 "
0.116B2832E-05
0.15237692E-05
0.19495001O05

"0. 24466 763fc-05
0.30129804F-05
0.36428673C-05
0.43280315E-05
0.50579310E-05
0.58200585E-05

'0.66662603E-05' ~
0.73B32325F-05
0.81537928E-05
0.88936844E-05
0.96079393E-05
0.10276089C-04
6.iC902440E-04'""
0.11490371F-04
0.12046388F-04
0.12579025E-04
0.13097801E-04
0.13612342b-04

"6.14132165E-04
0.14665973F-04
0.15221696E-04
0. 15806159E-04
0.16424950F-04
0.170'«2'435t-04
0. 17781 422E-04
0.18523366E-04
0.19307961F.-04
0.20133390E-04
0.20996245C-04
0.21891858E-04
0.22814202E-04
0.23756569E-04
0.2471M01C-04
0.25672780E-04
0.26632682E-04

0.27585789F-04
0.28527342F-04
0.29454255E-04
0.30364958F-04
0.31259449E-04
0.32139214E-04
0.330070626-04
0,3386689;E-04

^S

(m2)

0.21004357E-13
0.13480900E-11
0.15434251E-10
0.87381311E-10
0.33668801E-09
0.101774B1E-08
0. 26037061E-08
0.58982970E-08
0.12182674E-07
0.23401704E-07
0.4239fl906F-07
0.73201818E-07
0. 1213S615E-06
0.19428853E-06
0. 301653536-06
6.45557414E-06
0.67065884E-06
0.9635'il45t-06
0.13521053E-05
0.18532210E-05
0.24806450E-05
0.3241 9629E-05
0.41351832E-05
0.51482266E-05
0.625b0148E-05
0. 74338695F-05
0.86419032E-05
O.S8500814E-05
0.11032572F-04

'"0.12171688F-04
0. 1325850 7E-04
0.14291516E-04
0. 15274578E-04
0.16215155E-04
0.17122729E-04

""0. 18007500E-04
0.188d0062E-04
0.19750776E-04
0.20629712F-04
0.21526663E-04
0.22450986E-04
0.23411514F.-04
0.24416528E-04
0.25473186E-04
0.26587950E-04
0.27765374E-04
0.29008457E-04

"0.30318231E-04'
0.31691606F-04
0.3313l*95E-0*
0.3*6266326-0*
0.36172321E-0*

0.37760561E-0*'
0.39382765E-04
0.41030129e-04
0.42694388E-04
0.**367887E-04
0.*6044530E-04
0.4771V470E-04

._.0.'»<»ifl<»419e-04

Qt

(m2)

0.14366529E-09
0. 11694357F-08
0.40651997F-08
0.100482086-07
0.20714932E-07
0.3B223540E-07
0.65514826E-07
0.10657328F.-06
0. 16672942E-06
0.25298129E-06
0.37431749E-06
6.54197471E-06
0.76956184F-06
0.10729655E-05
0.14699372E-05
0.19793442E-05
0.26201596E-05
0.34102677C-05
0 436508b2E-05
0.54960883E-05
0.630867^,55-05
0.82997940E-05
0.99552417E-05
0.11748487E-04
0.13641247E-04
0.15587662E-04
0.17540588E-04
0. 1945802 1E-04
0.21306661c-04
0.23074128F-04
0.24743879E-04
0.26337904f:-04
0.27853603C-04
0.29312956E-04
0. 30735071E-04
0.32139666E-04"
0.33546035E-04
0.34972472E-04
0.36435871E-04
0.37951613F-04
0.39533421E-04
0.41192936E-04
0.42939893E-04
0.4478.1147E-04
0.46721339E-04
0.48761620E-04

' 0.50900315E-04
" 0.53132433E-04

0.55450175E-04
0.57843296E-04
0. 6029941 1£-0<
0.62805004F-04
0.65346350E-04
0.67910107E-04
Q.70484384E-04
0.73059346E-04
0.75627337E-04
0.78183744E-04
0.80726531E-04
0.83256309E-04

Lu ,

I

0.14620341E-03
0.11527697E-02
0. 37966771E-02
0.86962059E-02
0. 162533976-01
0.26626211E-01
0.39742243E-01
0. 55344984E-01
0. 73063500E-01
0.92503667E-01
0.11326987E 00
0.13506496E 00
0.15769511E 00
0.18107617E 00
0.20521522E 00
0.23016417E 00
0.25596100E 00
0. 282555<i<tE 00
0.30975461E 00
0. 33718SC8E CO
0 .36433583E 00
0.39059556E 00
0, 41537744E 00
0.43B20333E 00 '"
0.45875674E 00
0.47690725E 00
0.49268031E 00
0.50622213R 00
0.51775056E 00
0.52750367F. 00 "
0.53572148E 00
0.54262155E 00
0 .54838783E 00
0.55317366E 00
0.55710715E 00
0. 56028897E 00"."
0.5628104BE 00
0.56475204E 00
0.56619233E 00
0.56721336F 00
0.56789887E CO

"0. 568338C4E 00"
0.568621C4E CO
0.56383723E 00
0.56907505E 00
0.5694103RC CO
0.56990719E 00
0*57061625= 00
0. 57156909E 00
0.57278019E 00
0.57424492E 00
0.57594645E 00
0.57785261E 00
0.57992494E 00
0.582U654E CO
0.58437955E 00
0.56666468E 00
0. 58892715E 00
0.59H2495E 00
0.59322131E 00

The index of refraction is 3.548 -j 2.195.
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Table S52. Mie parameters for a liquid watc-r sphere: v = 31.4 GHz,
T = 273.2K (O.OC).

a

(m)

'C.CGCl
0.0002
O.OOf.3
0.000*
0.0005
0.0006
0.0007
0.0003
0.0009
0.0010
C.PJ11
0.0012
0.0013
C . O O V *
0.0015
0.0016
r>.ooi7
0.0018
0.0019
C'.0r,20
0.0021
0.0022
0.0123
0.002*
C.0025
0.0026
0.0027
0.002?
0.0029
C.0030
0.0031
0.0032
0.0033
0.003*
0.0335
0.0036
0.00.17
0.0038
0.0039
0.00*0
0.00*1
0.00*2
0.00*3
0.09**
0.00*5
0.00*6
0.00*7
0.00*8
0.00*9
0.0050
0.0051
Oi0052

,_C.C053

0.0055
0.0056
0.0057
0.00*3
C.0059
0.0060

X

0.32vO*6V2f-01
0.65R09369F-01
0.9871<.05*E-Ol
0.131M87*E 00
0.16*523*2E 00
0.197*2817F 00
0.23031285K 00
O.?6323754t 00
0.29hl*22«E 00
0. 32<50*691E CO
o. :IM «)*i65E oo
0.39*85f,39E 00
0.*2776C73F 00
0.*6Cb656*C 00
0. *9i57021f 00
0. 526*7507C 00
0. 5593796*F 00
0.5922R*56E 00
0.62518907F 00
O.fc580939')f . 00
0. 690998*9E 00
0.723903*8E 00
0.75680798F 00
0,789712*96 00
0.822617*1E 00
0.85552192E 00
0.88fi*268*F 00
0.92133063E 00
0.< i5*23567F 00
'J.98714077E 00
0. 10200**3E Cl
0. 10529*99E 01
0. 10f!585*5E 01
0.11187592E 01

"0. 11 51 663 8E ""01
0.118*568*? 01
0.1217*730E 01
0.12503777E 01
0. 12K32823F 01
0.13161869E 01
0.13*90915E 01
0. 13819952E 01
0.1*1*9008E 01
0.1**7805*f 01
0. 1*807IOOE 01 '
0. 151361*7E 01
0.15*65193f 01
0.1579*2*9= 01
0.161232856 01
0.16*523*1: 01
0. 16781378F 01
0.17110*?*S 01
O...1.7*39*705..01_

0. 18C9/5S3E 01
0. 18*26619K 01
0. 18755655F 01
0. 1908*72ir 01
0. 19M3767F 01
0.197*280*E 01

^a

(m2)

0.109**687E-09
0.898*2978C-09
0.31IS26100E-08
0.79333007F-OIS
0.166*358tF-07
0.312*1 968O07
0.5**28629C-07
0.89831531F-07
0.1*219*78E-06
0.217*81611-06

" '0 .322H0241P-06
0.*6A03651t'-Oft
0.6550*9 :<7r.-06
0.896559*7^-06
0.119*92321-05
0.1'>51372*f. :-05

"0.19f,*?38«t-05
0.2*300925f-05
0.29*52012K-05
0.350629*0r-05
O.*1100202f-05
0.*75152*1F-05

"0.5*228685F.-a5' "
0.6U26530F.-OS
0.680679*3F-05
0. 7*907*8*E-05
0.81519065E-05
0.87812505E-05
0.937*257*t-05
0.9S307581k-05
0. 10*5*10CE-0*
0.109*999300*
0.11<>25900t-0*
0.1 1889*5 ?F-0*
0.123*9r05t-0*""
0. 12812685E-0*
0.13287*85C-0*
0.13780329F-0*
0.1*2972*2E-0*
0.1*8*3332t-0*
0.15*227*5E-6*
0.16038626F-0*
0.1669292*6-0*
0.17386265E-0*
0.181180Z2E-0*
0.1888597CE-0*
0.1968A733F-0*
0.20515523F-0*
0.21366679E-0*
0.22233813E-0*
0.23110138E-C*
0.239B925*E-0*
p.2*8650*7E-0*_
6.25732*57(;-0*
0.26587775E-0*
0.27*28556E-0*
0.2825*0*2E-0*
0.2906*7296-0*
0.29P62538E-0*
0.30650597E-0*

QS

(m2)

0.21899706E-13
0. 1*051269E-11
0. 16091628E-10

0. 35139802E-09
0. 10631f>*OE-08
0.27232137E-03
O.A1790715F-08
0. 127ti9*67E-07
0.2*631973E-07
0.**769827E-07
0. 77579557E-07
0.12913330E-0&
0.20759529E-06
0. 3235ft06*E-06
O.*90208**t-06
0. 723106**E-06
0. 1039*806F-05
0.1*567786E-C5
0. 1990*9B3F-05
0.2651351 7F-05

0.*3576301E-05
0.53806107E-05
0.6*H76103E-05
0. 76507768E-05
0.88<,2*7*9t-05
0. 10038552F-0*
0.112206*6E-0*
0.12376135E-0*
0. 13*978**E-0*
0. 1*5829?8E-0*
0. 15631682E-0*
0. 166*663*E-0*
0. 17632221E-0*
0. 1859*0**E-0*
0.19539017E-0*
0.20*7*836E-0*
0.21*10029E-0*
0. 22353337E-0*
0.23316083E-0*
0.2*306**2E-0*
0.2533*8*1E-0*
0.26*102B5E-0*
0.275*12316-0*
0.2873**16F-0*
0.2999*830E-0*
0.313252C9E-0*
0.32725889E-0*
0.3*19*760f--0*
0.3572716*E-0*
0.37316*51E-0*
0.38'J5**15E-0*
0.*063165*E-0*
0.*2338*77E-0*
0,**065629E-0*
0.*580*351E-0*
0.*75*736*E-0*
0.*9288705E-0*
0.5102*2536-0*

't

(m2)

0.109*6877E-09
0.8S983510E-09
0.31787017E-08

0. 1699*985E-07
0. 32305035E-07
0.571518**E-07
C.9601063SE-07
0.15*98*266-06
0.2*211363E-06
0.36757228E-06
0.5*361607E-06
0.78*1S127E-06
0.110*15*8!:-05
0. 1518*8*2E-05
0.20*15810E-05
0.26fi73**9E-05
0.3*69S731E-05
0.**019798E-05
0.5*967923f -05
0.67613719E-05

0.9780*987E-05
0.11*9326*E-0*
0.1329**05E-0*
0.151*1525E-0*
0.1699*381E-0*

0.2059*90*E-0*
0.22306S93E-0*
0.239519*3E-0*
0.25532921E-0*
0.27057*826-0*
0.28536087E-0*
0.29931325E-0* "
0.31*067?9E-0*
0.32826501E-0*
0.3*2551651-0*
0.35707271E-0*

0.3873S828E-0*
0.*03*5069E-0*
O.'.^027765f-0*
0.*3796550E-0*
O.*5659253f-0*
0.*7620386E-0*
0.*9681563E-0*
0.518*0732t-0*
0.5*092568E-0*
0. 56*285 73t-0*
0 .53837351 f -0*
0.61305705C-0*
0.63819*626-0*
0.6636*1116-0*
0.68926252E-0*
0.71*9*lfl5E-0*
0. 7*058393E-0*
0.7661209*6-0*
0.791512*3E-0*
0.8167*851E-0*

U

0.199963C2F.-03
0.15615381E-02
C . 5 0 6 2 3 2 A 8 i f - 0 2
0. 1 1 3509*3iT-01
0. 20t76566E-01 ."
0.32910161E-01
0.*76*87A3F-01
0.6*358!75F;-Ol
0.82521021E-01
0.10173720R 00
O.l2i79869r 00
0.1*2713155 00
0. 16467232C 00
0.1880128*E 00
0.213CB130F 00
0.2*011213c 00
0 . 2 6 9 0 7 8 3 7 E 00
0.29959893E 00
0 .330937095 00
0.36211997E 00
0.39213716E 00
0. *2012537E 00
0.**55*269E 00
O.*68153*2r 00
0.*8799551LT 00
0.50528*37E 00
0.520317*9E 00
0. 533*036*E 00
0. 5 * * B 2 f c 3 3 t 00
0.55',81207E 00 -
0 . 5 6 3 5 3 8 5 5 C 00
0.571l*21*E 00
0.5777211b£ 00
0 . 5 8 3 3 5 3 7 6 R 00
0. 58810675E 00 ""
0.5920*012F 00
0.59522080E 00
C.59771526E 00
0 .59959853E 00
0.60095531E 00

"0.60187888E CO
0.602*6372E 00
0.60281199E 00
0.603022C*E 00
0.60319C5*E 00
0. fc03*0571E 00
0.6037*165C 00
0.60*25a60E 00
0.60*99787E 00
0.6059830iE OC
0.60721910F 00
0.60869*55E 00
0 .6L038*52E 00
0.61225337E 00
0.61*25763E 00
0.61635262E 00
0.618*8962E 00
0.62062*78E 00
0. 62271 5*7E 00
0.62*72*lbE 00

The index of refraction is 4.132 -j 2.545.
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Table S53. Mie parameters for a liquid water sphere: v = 31.4 GHz,
T = 283.2K (IOC).

a

(m)

C.QOC. 1
0.0002
0.0003
6.0004
0.0005
0.0006
0.0007
0.0008
0.00rs9
0.0010
0.0011
0.0012
C.0013
0.0014
0.0015
0.0016"
0.0017
0.0018
0.0019
0.0020
0.3021
0.0022
0.0023
0.0024
0.0025
0.00?6
0.0027
O.OJ28
0.0029

: P. 0030
0.0031
0.0032
0.0033
0.0034

' 0.0035
0.0036
0.0037
0.0038
0.0039

... 0.0040 ..
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046

0.0047
0.0048
C.0049
0.0050
0.0051
0.0052
0.0053
C.0054
0.0055
0.0056
0.0057
.0.0058
6.0059 "
0.0060

X

0. 329046926-01
0.65309369F-01
0.9S714054E-01
0. J3161374E 00"
0.16452342E 00
0.19742617E 00
0. 23033265E 00
0. 26323 754E 00
O.Z96U?23c 00
0. 32S046911: 00
0. 2&195165E OC
0.39435639F 00
0.42776078E 00
G.46066564E 00
0.49357G21E 00

"b.52&47507E"bd
0. 55937964E 00
0.59228456E 00
0.62518907F 00
0. 65809399E 00
0.69099849P 00
6. 72390348E 00
0. 756S0798E 00
0. 7897124SE 00
0.82261741E 00
0.85552192E 00
0.8d«426S4F 00
0. 921 33063T 00
0.95423567F 00
0.98714077F 00
0.10200443E 01
0.10529499E 01'
0. 1085B545F 01
0.111875.92? 01
0. 11516638E 01
0. 11845684F 01
0. 12174730F. 01
0.12503777E 01

0.12B32823E 01
0, 13161869F. .01
O.I 34909 15E 01
0.13819952F 01
0.14149008F 01
0.14478054E 01
0. 14807100E 01
0.15136147E 01
0.15465193E 01
0.15794249F 01
0.16123285F 01
0.16452341F 01
0.16781378E 01

«a

(m2)

0.85S87148F-10
0.71450956E-09
0.25643085F.-08
0.66010415E-08
0.14256351E-07
0.27645413E-07
0.49822319E-07
0.85n47361E-07
0.136993SVE-06
0.21873859E-06"
0.332319S1E-06
0.48764298E-06
0.69076816E-06
0.94419045E-06
0.12461678E-C5
6.15920205E-05
0.19769850E-05
0.23938605E-05
0.28585928E-05
0.33586157E-05
0.38997996K-05
0.44789d76L'-05
0.50879789E-05
0.57146226F-05
0.63449206H-05
0.6965661 7K-05
0.75663374E-05
0.81400995E-05
0.86817063E-05
0.91972579E-05
0.96833719E-05
0.10146446E^04
0.105921 79l:-04
0.11026816E-04
0.11456999E-04
0.118892936-04
0.123301436-04
0.12785589F-04

0.13?61073F-04
0.13761659E-04
0.14291363F-04
0.14853460F-04
0.154502S2F-04
0.16082849C-04
0.16751117F-04
0.17453625E-04
0.18187609E-04
0.18949228F-04
0.19733561F-04
0.20534979F.-04
0.213472961-04

0. 17U0434F 01 O t22164590E-04
0. 174394 70S 01
0.1776R526F 01
0. 18097563E 01
0.18426M9E 01
0.18755655E 01
0.190847216 01
0. 19413767? ~01
0. 19742804E 01

0.22981127C-04
0.23791945t-04
0.24593144E-04
0.25382004E-04
0.26157315E-04
0.26918977E-0*
0.27668255E-04
0.28407492E-04

QS

(m2)

0.22269225E-13
0.14295917E-11
0.16374235E-10
0.9276746CE-10 """
0.35787399E-09
0.10833676E-.08
0.27778364E-08
0.63121942F-08
0. 13091910E-07
0.25281064E-07
0.46097462F-07
0.80170764E-07
0.13394327E-06
0.211.04012F-06
0.3375086CE-06
0.51178910E-06
0.75429239E-06
0.10614329E-05
0. 15090263E-05
0.20500866F-05
0.27123679E-05
0.34965660E-05
0.43955133C-05
0.53952335E-05
0.64769392E-05
0. 761959756-05
0.88023262E-05
0.10005586F.-04
0. 11212400E-04
0.12408451F-04
0.13582652F-04
0. 14726983E-04
0. 15S36660E-04
0.1A909835F-04
0.17947765E-04
0.189 541 75E-04
0.19935149E-04
0.20898573E-04

0.21853921E-04
.0.2281U66F-04
0.23782399E-04
0.24777881E-04
0.25808884E-04
0.26885755E-04
0.28017734E-04
0.29212461E-04
0. 3047558 1F-04
0.31810458E-04
0.33218006E-04
0. 34696583E-04
0.36242054E-04
0.37848004E-04
0. 3950642 7E -04
0.41208114E-04
0.42943226E-04
0.44702159E-04
0.46475601E-04
0.48255679E-04
0.50035800E-04
0.518U076E-04

Qt

(m2)

0.86009422E-10
0.71593931E-09
0.25fi06828E-08
0.66938100E-08
0.146141 77E-07
0.23728781E-07
0.52600157E-07
0.91359766E-07
0.15203582E-06
0.24401970E-06
0.37841733E-06
0.56781374E-06
0.82471144E-06
0. 11602306E-05
0.15S3A767E-05
0.21038104E-05
0.27312781E-05
0.34802933E-05
0.43676191E-05
0.54087022E-05
0.66121675E-05
0.79755537E-0!>
0.94834922E-05
0.11109356E-04
0.12821860E-04
0.14585259E-04
0.16368664E-04
0.18145685E-04
0.19896106E-04
0.21605709E-04
0.23266024E-04
0.24R73429E-04
0.26428839E-04
0.27936650E-04
0.29404764E-04
0.30843468E-04
0.32265292E-04
0.33684162E-04

0.35114994E-04
0.36573125E-04
0.38073762E-04
0.39631341E-04
0.41259176E-04
0.42968604E-04
0.44768851E-04
0.40666086E-04
0.48663191E-04
0.50759685E-04
0.52951567E-04
0.55231561E-04
0.57589350E-04
0.60012593E-04
0.62487554E-04
0.65000058E-04
0.67536370E-04
0.70084163E-04
0. 72632916E-04
0.75174656E-04
0.77704055E-04
0.80218568E-04

W

0.258916C6E-03
0. 1996B057E-02
0.63449219E-02
0. 13856691E-01
0.244B4716F-01
0.37710182E-01
0.52810419E-01
0.69093764E-01
C.86082339E-01
0. 10360253E 00
0.12181646E 00
0.14119196E 00
0.16241229E CO
0.18620443E 00
0.213117066 CO
0 . 2 4 3 2 6 7 6 6 E 00
0.27616329E 00
0.210730341: 00
0.34550315C 00
0.37903482E 00
0.41020S58E 00

"0. 43841040E CO""
0. 46349C96E 00
0.4S562b86E 00
0.50514R17E 00
0.52241766E 00
0.53775471E 00
0.55140299E 00 "
0.56354743!! 00
0.57431352E 00
0.58379769E 00
0.592C7690E 00
0.59921890E 00
0.60529208E 00"
0.61036927E 00
0.61452800E 00
0.61785H4E 00
0.62042725E 00

0.62235296E 00
0.62372208E 00
0.62464011E 00
0.62520921F. 00
0.62553072E 00
0.62570691E 00
0.62583C95E 00
0.625989C8E 00

"0.62625527E 00 "
0.62668741F 00
0.62732810E 00
0.62820208E 00
0.62931865E 00
0.63066769E 00
0 .63222873E 00
0. 63397038E 00
0.63585329E 00
0.63783538F 00
0. 63986963E 00
0.64191419E 00

""0.64392775E 00" "
0.64587384E 00

The index of refraction is 4.708 -j 2.756.



56

Table S54. Mie parameters for a liquid water sphere:
T = 293. 2K (20C).

v = 31.4 GHz,

a

(m)

0.0001
0.0002
P . O O C 3 '
0.0004
O.OOG5
0.0nrj&
0. OD07

... O.OOCB.
0.0009
0.0010
C.0011
0.001?
0.0013
0.0014
e'.'oois"
0.0016
0.0017
0.00! S
0.0019
0.0020
0.0021
0.0022
C.G023
0.0024
0.0025
0.0026
0.0027
0.0023
0.0029
0.0030

- 0.0031
0.0032
C . 00 3 3
0.0034
0.0035
C.0036
0.0037
0.0038
0.0039
0.0040
0.0041
0.0042
O . T C 4 3
0.0044
0.0045
0.0046
0.0047
0.0048
O.OC49
0.0050
0.0051
0.0052
0.0053
C.0054
0.0055
0.0056
0.0057
6.0058
0.0059 .
0.0060

X

0. 3?904692F.-Ol
0. 05B09369E-01
0.437 14054E-CI
0. 1 J161874F CO
0.16452342F 00
0.19742817E 00
0. 23033285F 00

. 0 .26323754E CO
0. 29614228F 00
0. 32904691F 00
0. 36195165F 00
0. 394H5639F 00
0.42776078E 00
0.46066564F. 00
6. 493570?1E "00"
0 .52647507E 00
0. 55937964F 00
0.5')228456E 00
0.62518907E 00
0. 65309199F 00
0.69099849E 00
0. 72390346E 00
0. 756S0798F 00
0. 78971249E 00
0.cl2261741E 00
O.S5552192E 00
0.8S842684F 00
0.92133063E 00
0.95423567E 00
0.98714077E 00
0. 10200443E Cl
0. 10529499F 01
0. 1005Q545F C,l

' 0.11137592F. 01
0. 1151f,638t 01
0.11845684F 01
0.12174730F 01
0.12503777E 01
0.12832823E 01
0. 131 61669f 01
0.1349Q915E 01
0. 13819952F 01
0.14149008? Cl
0. 14470054E 01 "
0. 14807100E 01
0.15136147F 01
0.15465193E 01
0. 157S4249E 01
0.16123285E 01
0.164523411 01
0. 16781378E 01

'0.171 10434E" 01"
0 .17439470E 01
0. 17768526E 01
0.18097563E 01
0.18426619E 01
0.18755655E 01
0. 190H4721E 01
0. 19413767E 01
0. 19742804E 01

^
(m2)

0.68088452E-10
0 .57477267E-09
0.21 1408511-08
0.56148028F-08
0.12568229F-07
0.25322741E-07
0.47449504E-07
0.84126668E-07
0.14237980fc-06"
0.23082725E-06
0.35843374E-06
0.53198897E-06
0.75304843E-06
0.10165795C-05
6.13i34504E-05
0.16360109F-05
0.19826675E-05
0.23581879P-C5
0.277C0416f:-05
0.32237404E-05
0.3ny5587E-05
0.42519159C-05
0.48107922E-05
0.53D42468E-05
0.59605936E-05
0.65298627F-05
0.70843789E-05
0.76189699E-05
0.81306-353E-05
0.86185673E-05
0.90838130E-05

0.95290134E-05
0.99581084E-05

'b ,103f5952E-04
0.10787960F-04
0.11200042E-04
0.11617827t-04
0.12047138E-04
0.124S3110F-04

"0.12960649E-04
0.13453799F-04
0.13975980F-04
0.14529593F.-04
0.151 160066-04
0.15735481F-04
0.16387043E-04
0.17068611E-04
0.17776940E-04
0.18507781E-04
0.19256157E-04
0.20016814E-04*
6.20784224C-04
C.21552958E-04
0.22318432t -04
0.23076631E-04
0.23B24905E-04
0.24561275E-04
0.2528S495C-04
0.25998204F-04
0.26701062F-04

%

(m2)

0.22451469E-13
0. 14413583F-11
0.165 10904C-10
0.935(.3018f:-10
0.36104697E-09
0. 10939301F-08
0.28082803E-08
0.63931793F.-08
0.13293977E-07
0.257600166-07
0.47168477E-07
0.82405222E-07
0.13823984E-06
0.22358654E-06
0.34955025E-06
0.52919978E-06
0.77699457E-06
0. 1 1077063E-05
0.15348378E-05
0.20688312C-05
0. 27155374E-05
0.34757149E-05
0.43451219E-05
0.53153472E-05
0.63742909E-05
0.7506V746E-05
6.86950049E-05
0.99194931E-05
0.11160373E-04
0.12398662F-04
0. 13618106E-04

0.14806082F-04
0. 15954458f-04
0.17059647E-04
0. 18122373E-04
0.19146843E-04
0.20140564E-04
0.211125B8E-04
0.22073815E-04
0. 2303555 1E-04 "
0.24009641E-04
0.25007641C-04
0.26040725E-04
0.27119022E-04
0.28251874E-04
0. 294467 17E-04 '
0.30709372E-04
0.32043419E-04
0.33450342E-04
0.34929006E-04
0.36475903E-04
0.3fa085273F-04 "
0.39749793F-04
0.41460444E-04
0.43207794E-04
0.44981964E-04
0.46773668E-04
0.48574570E-04
0.50377537E-04
0.52177158E-04

^t

(m2)

0.68110906E-10
0.57621419E-09
0.21305961E-08
0. 570844 70F-08
0.12929277E-07
0.26416672F-07
0.50257785E-07
0.90519848E-07
0.155673H3E-06
0.25653727E-06
0.40560224E-06
0. 61439420E-06
0.89128S27E-06
0. 1240166U-05
0.16630011E-05
0.21652113E-05
0.27596625E-05
0.34658942E-05
0.43048794F-05
0.52925716E-05
0.64350961F-05
0.77276309E-05
0.91559141E-05
0.10699594E-04
0. 12334885E-04
0.14036637E-04
0. 15779384E-04
0.17538463E-04
0.19291008F-04
0.21017229E-04
0.22701919E-04
0.24335095E-04
0.25912566E-04

~ 0. 27435599E-04
0.28910334F-04
0. 30346884E-04
0.31758391F-04
0.33159726E-04
0.34566925E-04
0.35996200C-04
0.37463440E-04
0.38983620F-C4
0.4057031BE-04
0.42"n5028E-04
0.43987355E-04

"" 0 .45833760E-04
0.47777983E-04
0.49820359E-04
0.51958123E-04
0.54185162E-04
0.56492718E-04
0.5886S497E-04
0.61302751E-04
0.63778876E-04
0.66284425E-04
0. 68806869E-04
0.71334944E-04
0.73860065F-04
0.76375742E-04
0.78878220E-04

(0

0. 32963092E-03
0.25014279E-02
0 . 7 7 4 9 4 2 7 1 F - C 2
0. 163')0?75E-Cl
0 .279247- i7c -01
0.41410591L-01
0 .55B77514C-01
0.70627332E-01
0.85396349E-01
C.100394-73E 00
0.11629242E 00
0. 13412434E 00
0.15510112E 00
0.1802Q7i>4E 00
0.21019238E 00
0.24441022E 00
0.28155416F 00
0.315601H3E 00
0 . 3 5 6 5 3 4 4 2 E 00
0. 39029334= 00
0.42198361E 00
0.44S77754E CO
0 .47456952E 00
0.49678022E 00
0.51676935E 00
0 .53479862E 00
0.551035766 00 "
0 .565585C8E CO
0.57852715E 00
0.58992845E OC
0.599865S5E 00
0 .608425C2E 00
0.61570346E 00
O. t>2180&92r : CO
0 . 6 2 6 8 4 7 5 7 E 00
0.63043269t 00
0.63418084E 00
0.63669366E 00
0.63858193E 00
0.63994396E 00
0.64038190E 00
0.64149094E 00
0.64186639E 00
0. 642097H3E 00
0 .64227259E 00

"" 0. 6 4 2 4 6 7 8 0 E 00
0.64275151E 00
0.64317918E 00
0.64379424E CO
0.644623C4E OC
0 .64567441E 00
0 . 6 4 6 9 4 4 C 5 R OC
0 . 6 4 8 4 1 7 7 1 C 00
0 .65C06542F. 00
0.65185440E 00
0.65374231F. 00
0 .65569C79E 00
0.65765673E 00
0.65960127E 00
0.66149002F 00

The index of refraction is 5.311 -j 2.849.
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Table S55. Mie parameters for a liquid water sphere:
T = 303. 2K (30C).

v = 31.4 GHz,

a

(m)

o.omi
0.0002
0.0003
0.0004

0.0005 .
0.0006
0.0007
0.0008
0.0009
0.0010
C.0011
0.0012
0.0013
c.0014
0.0015
0.0016
0.0017
0.0018 '""
O.OG19
0.0020"
0.0021
0.0022
0.0023
0.0024

0.0025
0.0026
0.0027
C.0028
0.0029
0.0030
0.0031
0.0032
0.0033
0.003*
0.0035
0.0036
0.0037

.... 0.003R
0.003<J
0.0040
0.0041
0.0042
0.0043
G.0044
0.0045
0.0046
0.0047
0.0048
0.0049
0.0050
c.oos'i "~~
0.0052
0.0053
0.0054
0.0055
0.0056
0.0057
C.0058
0.0059
C.0060

X

0. 32904692E
0. 65S09369E
0.9S714054E
0. 13161 874E
0. 16452 342E
0.19742B17E
0.23033285E
0.26323754E
0. 29614228?
0. 32904691E
0. 36195165E
0. 39485639E
0.42776078E
0. 46066564C
0.49357021E
0.52647507E
0. 55937964E
0. 59228456E
0.62518907E
0.658093996"
0.69099849E
0.72390348*
0. 7568079af
0.78971249E
0.92261741F

. Q.85552192E
6.H8942684E
0.921 33063E
0.95423567E
0.9B714077E
0. 10200443E
0. 10529499E
0. 10858545?
0.11137592F
0.11516638E
0. 11845684E
0. 121 74730E

..0..12503777C
0. 12832 823F
0. 131 61B69E
0. 13490915F
0.13819952E
0. 141 49008E
0. 1447H054E
0. 14B07100F
0. 15136147E
0. 15465193E
0. 15794249E
0.16123285E
0. 16452341E

"6. 16781378F.
0. 171 10434G
0. 17439470E
0. 17768526E
0. 18097563C
0. 18426619E
0. 18755655E
0. 19084721E
0.194137A7E
0. 19742 804E

-01
-01 "
-01

00
00
00
00

" 06 —
00
00:
00
00
00
00
00
00
00

.00
00

"oo —
00
00
00
00
00
00
00
00
00
00
01
01
01
01
01
01
01

...Ql.
01
01
01
01
01
01
01
01
01
01
01
01
:01 •
01
01
01
01
01
01
01
01
01

Qa
(m2)

0.53643325C-10
0.461712B9E-09
0.17492665E-08
0.48202082F-08
0.11244754E-07
0.23669223E-07
0.46370808K-07
0. 858851 76f -67
0.15137539E-06
0.2539C887E-06
0.40341968E-06
0.60309748F-06
0.84470264E-06

~6.TnT3552E-05" "
0.13886247E-05
0.16742688E-05
0.19779600E-05
0.23135080E-05
0.26908328F-05
0.31I22654E-05
0.35731864E-05
0.40651394F-05
0.457882UE-05
0.5105766«f— 05
0.56384470E-05

_0.61701239E-05
6.66945668E-05
0.7206421 3E-05
0.77014774E-05
0.81770340E-05
0.86323744r-05
0.90685226F-05
0.948B0670E-05
0.98949822F-05
0. I0294068f-04
0. 10690783E-04
0.11090757E-04
O.H499549E-04
6.11922442F-04
0. 12364355E-04
0.12829347E-04
0.13320794E-04
0.13841141E-04
0.14391902F-04
0.14973586E-04
0.15585480F-04
0.16225997F-04
0. 16892358E-04
0.17580998t-04
0.18287639C-04

"6. 190073 62F-04
0. 197351S1C-04
0.20466236E-04
0.21195912E-04
0.21920278E-04
0.22636450fc-04

'6.23342553E-64
0.24037799E-04
0.24722336E-04
0.25357545E-04

QS

(m2)

0.22529816E-13
0.14464324E-11
0.16570606E-10
0.93923425E-10
0.36261283E-09
0.10996675E-08
0.28274554E-08
0.64532557E-08
0.13470519E-07
0.i6240102E-07
0.48353996E-07
0.85014847E-07
0.14328782E-06
0.232H601E-06
0.36215744E-06
0.54548156E-06
0.79494168E-06
0.11230504E-05
0.15407104E-05
0.20565358E-05
0.26767375C-05
0.34055129E-05
0.42445145t-05
0.51918259E-05
0.62403105F-05
0.73768424E-05
0.85824267E-05
0.98335804E-05
0.11105127E-04
0.1237299IE-04
0.13616980E-04
0.14822594E-04
0.15981772E-04
0. 1709240 3t-04
0.18157414E-04
0.191B3310E-04
0.20179112E-04
0.21155036E-04
0.22122025E-04
0.23090921E-04
0.24072782F-04
0.2S078087E-04
0.261 17108E-04
0.27199261T-04
0.28333365E-04
0.29526884E-04
0.307B5770E-04
0.32114229E-04
0.33514269E-04
0.3498 561 3F-04
0.36525555E-04
0.38129117E-04
0.39789360E-04
0.41497973F-04
0.43245745E-04
0.45023175E-04
0.4682070OF-04
0.48629954E-04
0.50443734E-04
0.52256029E-04

^t

(m2)

0.53666363E-1C
0.46315951E-09
0.17658373F-08
0.49141349E-08
0.11607369E-07
0.24768891E-07
0.49198263E-07

" 0.9P338439E-07 "
0. 164d4591E-06
0.2801489f?E-06
0.45177370E-06
0.6881l232fc-06
0.98799046E-06
0.13434719E-05
0.17507828E-05
0.22197510E-05
0.27729020E-05
0.34365585E-05
0.42315432E-05

"" 0.51688012E-05
0.62499239E-05
0.74706522E-Oi
0.88233355E-05
0.10297593E-04
0.11878758F-04
0.13546966E-04
0. 15276994E-04
0.17040002E-04
0.18806604F-04
0.20b50026F-04
0.22249355E-04
0.23891116E-04
0.25469839E-04
0.269873B5E-04
0.28451483E-04
0.29874092F-04
0.31269S68E-04
0.32654585E-04
0.34044468F.-04
0.35455?76F-04
0.36902129E-04
0.38398881F-04
0.39958250F-04
0.4i391164E-0<.
6.43306951E-04
0.451 12363E-04
0.4701 1767E-04
0.49006587E-04
0.51095267E-04
0.53273252C-04
0.55532917E-04
0.578643081-04
0.60255596E-04
0.62693885F-04
0.65166023E-04
0.67659625E-04
0.70163253E-04
0.72667754E-04
0.75166070E-04
0.77653574E-04

C'1

0.419B1251E-03
0.31229679E-02
0.93839914E-02
0.19112911E-01
0. 31239878E-C1
0.44397119E-01
0.57470031E-01
o.69e86<;a2E-oi
0.81715763E-01
0.93664765E-01
0.10703140E 00
0.12354791E 00
0.14502954E 00
0. 17277J24E 00
0. 20685458E 00
0 .24573994E 00
0.28668219E 00
0.3267950'tE 00
0.36410129E 00
0. 3 9 7 8 7 4 7 7 E 00
0.42828315F. CO
0.45585209E 00
0. 48105550E 00
0.50417858E 00
0 .52533358F 00
0.54453832E 00
0. 56178766E 00
0.57708794E CO
0.59049076E 00
0.60209125F. 00
0.61201686K 00
0.62042278E 00
0.62747830E 00
0.63334787E 00
0.63818866E 00
0.64213860E 00
0.64532125E 00
0.64784271E 00
0.64979792F 00
0.65126896E 00
0.65234125E 00
0.65309417E 00
0.6536U987E 00
0.65396726E 00
0.65424520E 00
0.65451860E 00
0.65485239E 00
0.65530431E 00
0.65591723E 00
0.65672004F 00
0 .65772796E 00
0.65894014E 00
0.66034293E 00
0.66191417E 00
0.66362411E 00
0.66543633E 00
0.66731083E 00
0.66920954E 00
0.67109710E 00
0. 67293781E 00

The index of refraction is 5.939 -j 2.804.
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Table S56. Mie parameters for a liquid water sphere:

T - 263.2K (-10C).
v = 37.0 GHz,

a

(m)

0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
C.OC07
0.0008
C.0009
0.0010
C.0011
0.0012
0.0013
0.0014
0.0015
C.OOl fc
0.0017
O.OOlfl
0.0019
0.0020
0.0021
0.0022
C.0023
0.0024
0.0075
C.0026
0.0027
0.0228
0.0029
0.0030
0.0031
0.0032
0.0033
0.0034
0.00^5
O.C036
0.0037
0.0038
0.0339

"o. 0040
0.0041
0.0042
0.0043
0.0044 "
0.0045
C.0046
0.0047
0.0043
0.0049
C.0050
0.0051
0.0052
0.0053

. 0.0054
0.0055
0.0056
0.0057
0.0058
0.0059

... 0.0060

X

0.38773052E-01
0. 77546060E-01
0.11631912E 00
0.15509212E 00
0.19386524? 00
0.23263830E 00
0.27141136E 00
0.31018442E 00
0.34P95748F 00
0.38773048F 00
0.42650360E 00
0.46527672E 00
0.504049301: 00
0. 54282266F 00 '""
0.58159543E 00
0. 620368fl4E. 00
0.65914166E 00

"b". 6979 1496? 00
0.73668778F 00
0.77546114E 00
0.81423396E 00
0.85300732E 00
0.89178014E 00
0.93055296& 00
0.96932620E DO
0. 1COH09B.6? 01
0.1046S712E 01
0. 1085644 7L 01
0.11244183E 01
O.H63190aE 01
0.12C19644F 01
0.12407370E 01
0.12795095E 01
0. 13182831E 01
0. 13570566F 01
0.13958292E 01
0. 14 34601 8C 01
0. 14733753E 01
0.15121479E 01
0. 155092C5F "01 "
0.158S6950E 01
0.16234666C 01
0. 166724C1E 01

" 0.17060127E 01
0.17447863E 01
0.17835579E 01
0.1a223324F 01
0.18611059E 01
0.18998775F 01

'0.1 93 8652 Of 01
0. 19774246E 01
0.20161972E 01
0.2C549698F. 01

.... 0 ,20937443E.OI
0.21325169C 01
0.21712894? 01
0.22100620E 01
0.22483365E 01
0.22876101E 01

... 0....23263817E .QJ_ ...

'a
(m2)

0.18957513E-09
0.15451087E-08
0.53762363E-08
0. 132882 72E-07
0.27348833F-07
0.502767C7E-07
0.85654165C-07
0. 1381532 7E-06
0.21374944E-06
0.31986286E-06
0.46533711E-OY>
0.66009630E-06
0.91436084E-06
0.12373457E-05
0.16355116E-05
0.21108817E-05
0.26598345E-05

"0.32729304E-05
0.39356226E-05
0.46296955E-05
0.53349531E-05
0.60314132E-05
0.67018609F-05
0.73340889E-05
0.79224765F-05
0.84679723E-05
0.89769965E-05
0.94595698E-05
0.99274175E-05
0.10392749E-04
0.10867182E-04
0.11361250E-04
0.11884047C-04
0.12442818E-04
0.1304291ir:-04
Ci.i3687313E-64
0.14376710F-04
0.15109021E-04
0.15880156F-04
0.16683640E-04
0.175H637E-04
0. 1835543 7E-04
0.19206069E-04
0.20055333F-04
0.20B9637fcF-04
0.21724190E-04
0.22535911E-04
0.23330940E-04
0.24110763E-04
0. 2437962 7E-04
0.25639936C-04
0.26399997E-04
0.27165413E-04
0.27942777F-04
0.287J8170E-04
0.29557268E-04
0.30404422E-0*
0.31283053E-04
0.32194745E-04
.0^.331 398.3.3.£rD4

%

(m2)

0.39190304E-1J
0.25196668E-11
0.28916841E-10
0.16416335E-09
0.63466965E-09
0. 19260669E-08
0.49496798E-08
0.11268465E-07
0.23396602E-07
0.45179853E-07
0.82266865E-07
0.14263566E-06
0.23713403E-06
0.37985188E-06
0.58309428E-06
0.88159186E-06
0.12804921E-05
0. 18020046E-05
0.24558858E-05
0.32399912E-05
0.41375015E-05
0.51179486E-05
0.61421797E-05
0.71702570E-05
0.81689732E-05
0.91164602E-05
0.10003503E-04
0.10fl31330E-04
0.11608500E-04
0.12347777E-04
0.13063675E-04
0.13770955E-04
0. 1448370 3F-04
0.15215192E-04
0.15977406E-04
0. 16781007E-04
0. 17635160E-04
0.18547245E-04
0.19522267E-04
0.20562715E-04
0.21668631E-04
0.22836946E-04
0.24062421E-04

' 0.25337446E-04
0.26653273E-04
0.28000242E-04
0.29368937E-04
6.30750671E-04
0.32138152C-04
0.33526027E-0*
0.34910612E-04
0.36290963E-04
0.37667429~E-04
0.39042774F-04
0.40420099E-04
0.41B07027F.-04
0.43207197E-04
0.44627857E-04
0.46075467E-04
.Q.47555863E-04 . ..

Qf

(m2)

0.1B961432E-09
0.1547A285E-08
0.54051554E-08
0.13452436E-07
0.279S3504E-07
0.52202775E-07
0.90603862E-07
0. 14942174E-06
0.23714608E-06
0.36504275E-06
0.54760397E-06
0.80273196E-06
0.11514949E-05
0.16171980E-05
0.22236063E-05
0.29924740E-05
0.39403267E-05
0.50749350E-05
0.63915086E-05
0.78696867E-05
0.94724546E-05
0.11149362C-04
0.12844041E-04
0. 14504346E-04
0.16091450E-04
0.175S4432E-04
0.18980500E-04
0.20290900E-04
0.2153591SE-04
0.22740525E-04
0.23930857E-04
0.25132205E-04
0.26367750E-04
0.27658010E-04
0.2902031 7E-04
0.30466320E-04
0.32011871E-04
0.33656266E-04
0.35402423E-04
0.37246355E-04
0.39180319E-04
0.41192383E-04
0.43268490E-04
0.45392779E-04
0.47 ^49649E-04
0.49724433E-04
0.51904848E-04
0.5408161 1E-04
0.56248915E-04
0.58404854E-04
0.60550548E-04
0. 62690960 E-04
0.648328',2E-04
0.66985551E-04
0.69159069E-04
0.71364295E-04
0.73611620E-04
0.75910910E-04
0.78270212E-04
0.80695696E-04

t'1

0. 20663429E-03
0.16280822E-02
0.53498596fc-02
0.12203243E-01
0.22680134E-01
0. 36895867E-01
0.54629896C-01
0. 75413823E-01
0.98653979E-01
0.123765B9E 00
0.15023053E 00
0.17768776E 00
0.20593578E 00
0.23488271E 00
0. 26447767E 00
0.29460299E 00
0.32497102E 00
0.35507929E 00
0.38424194E 00
0.41170520E 00
0.43679291E 00
0.45903510E 00
0.47821242E 00
0 .49435228E 00
0.50765920E 00
0.51d43923E 00
0.527041C8E 00
0.53380233E 00
0.53902972E 00
0.54298550E 00
0.54589248E 00
0 .54794055E 00
0.54929608E 00
0.55011880E 00
0 .55055928E 00
0.55076H97E 00
0.5508S438E 00
0.55107E50E 00
0.55143869E 00
0.55207318E 00
0. 553048S5E 00
0 . 5 5 4 3 S 7 2 6 E 00
0.55611879E 00
0.55818224C 00
0.56053561E 00
0.56310833E 00
0.56582260E 00
0.56B59750E 00
0.57135594E 00
0.57402807E 00
0.57655317E 00
0.57888669E 00
0. 58C99300E 00
0.58285362E 00
0. 58446270E 00
0.5858255Cii 00
0.58696163E 00
0.587897785 00
0.58867180E 00
0.58932340E 00

The index of refraction is 3.320 -j 2.009.



Table S57. Mie parameters for a liquid water sphere: v
T •» 273.2K (O.OC).

59
37.0 GHz,

a

(m)

0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0003
O.OOC9
0.3010
0.0011 "
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
0.0018
0.0019
0.1020
0.0021
0.0022
0.'0'C23 ;•"'
0.0024
0.0025 1
0.002f> -
0.0027 "'
0.0023
0.0029
0.0030^
0.0031 ";
0.0032 ••

'0.003.3.-
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039.
0.0040i
0.0041 -'
0.0042
0.0043'-'
0.0044
C.C045
0.0046
C.0047
C.0043
C.0049
O.OJ50
0.0051
0.0052
0.0053
0.0054
0.0055
0.0056
0.0057
0.0056-
0.0059
0.0060

X

0. 38773052E-01
0.77546060E-01
O.H631912F OC
0.15509212E 00
0.19386524E 00
0 .23263 f30E 00
0.27141136E 00
o.:noi8442r oo
0 .34395743E 00
0 . 3 S 7 7 3 0 4 8 F 00
0 .4265036CE 00
0.46527672E 00
0. 504C4930E 00 "
0. 54282266E 00
0. 581 59548E 00
O.A2036884E 00

"'6765914 166F""b6'
0.6979l49oE 00
0. 73668778E 00
0.77546114F 00
0.81423396E 00

....0.85 J00732F 00
" 0. 891~73014E CO

0.93055296E 00
0.96932620F 00
0.10080T86F 01
0. 10463712E 01
0.10B56447E 01
0. i l244183E 01
0.11631908E 01
0. 12019644F 01
0.12407370F 01
0. 12795095E 01
0.13182831F 01
0.13570566E 01
0.13958292E 01
0. 14346018E 01
0. 14733753E 01
0.15121479F. 01
0. 15509205E 01
0.15896950E 01
0. 16284666F 01
0.16672401S- 01
0.17060127E 01
0. 17447863C 01 """
0. 17835579F 01
0.18223324F Cl
0. 18611059E 01
0. 18993775F. 01
0.19386520F 01
0.19774246E 01
0.20161972E 01
0.20549698E 01
0.20937443F. 01
0.21325169E 01
0.21712894E 01
0.22100620E 01
0.2248S365E 01
0.22876101E 01
0.23263817E 01

(m2)

0.14786478E-09
0.12170174F-08
0.43019632E-08
0.10858256F-07
0. 2291694 3E-07
0.43334353E-07
0. 76072467F-07
0.12647524F.-06
0.201460H1E-06
0.309475586-06
0.46001384E-06
0.66251141F-06
0.92471015F-06
0.12509790E-05
0.16414169F-05
0.20923626f -05
0. 259771 06E-05'
0.31499621E-05
0.37398049E-05
0.43550444E-05
0.4SB01947F-05
0.5593C590F-05
0.61928622E-05
0.67533429E-C5
0.72744833E-05
0.7757375CS--05
0.82079860E-05
0.86351865E-05
0.90492485E-05
0.94608240E-05
0.96798964E-05
0.10315612E-04
0.10775922E-04
0. 11267359F-04
0. 11794924E-04
0.12361881E-04
0.12969627E-04
0.13617624F-04
0.14303281F.-04
0.15022059E-04
0.15767786E-04
0. 16532969E-04
0.17309561F-04
0.1B089413E-04
0.18d65394E-04
0.19631494E-04
0.20383726E-04
0.21120271E-04
0.21841217E-04
0.22549008F-04
0.23247325t -04
0.23941306E-04
0.24636713E-04
0.25339818E-04
0.26056528F-04
0.26792579E-04
0.27552640E-04
0.28340437E-04
0.21158487E-04
0.30007679E-04

(m2)

0.41416825E-13
0.26634771E-11
0. 305H1537E-10
0. 17374144F-09
0.67241768E-09
0.20436648E-08
0 .5262432 JE-08
0. 12011757E-07
0.25021709E-07
0.48509541E-07
0.88732406E-07
0.15460193E-06
0.25827688E-06
0.41547395E-06
0.64516053F-06
0.96818803E-06
0. 14044899E-05
0. 19688678E-05
0.26660819E-05
0.34871173E-05
0.44086009E-05
0.53967078E-05
0.64143105E-05
0.74286163F-05
0.84159446E-05
0.93630697E-05
0.10265903E-04
0.11126591E-04
0. 11951421E-04
0.12748542E-04
0.13527398E-04
0. 14297934E-04
0.15070448E-04
0.15855607E-04
0.16664126E-04
0.17506696E-04
0.18393490E-04
0.19333587E-04
0.20334468E-04
0.21401167E-04
0.22536144E-04
0.23738321E-04
0.25003756E-04
0.26325361E-04
0.27694085E-04
0.29099247E-04
0.30530064F-04
0.31976029E-04
0.33'428325E-04
0.34880009E-04
0.36326310E-04
0.37765392E-04
0.39197126E-04
0.40624116E-04
0.42050335E-04
0.43481312E-04
0.44923610E-04
0.46384564E-04
0.47871 101E-04
0.49390248E-04

~ —

(m2)

0.14790620E-09
0.12196810E-08
0.43325450E-08
0. 1 1032000E-07

"6 .23589362E-07
0.45378020E-07
0.81334917E-07
0.13848705E-06
0.22648254E-06
0.35798513E-06
0.54874624E-06
0.81711335E-06
0.11829870E-05
0. 16664535E-05
0.22865779E-05
0. 30605506E-05
0.40022005E-05
0.51188299E-05

0.78421617E-05
0.93887957E-05
C. 10994767E-04
0.12607173E-04
0.14181959F-04
0. 15690428E-04
0.17120445F-04
0. 18473889E-04
0. 19761777E-04
0.21000669E-04'
0.22209366E-04
0.23407294E-04
0.24613546E-04
0.25846370E-04
0.271 22966E-04
0.28459050E-04
0.29868577E-04
0.31363117E-04
0. 32951211E-04
0.34637749E-04
0.36423226E-04
0.38303930E-04
0.40271290E-04
0.42'i 3317E-04
0.4-»414774E-04
0.46559479E-04
0.48730741E-04
0.50913790E-04
0. 53096301E-04
0.55269542E-04
0.57429017E-04
0.595736.35E-04
0.61706698E-04
0.63833839E-04
0.65963934E-04"
0.68106863E-04
0.70273891E-04
0.72476250E-04
0.74725001E-04
0.77029588F-04
0.793979276-04 "

U)

0.28002076E-C3
0.21837489E-02
0.70585608E-02
0 15748858E-01
0.28505120E-01 "
0.45036446E-01
0.64700723E-01
0. 86735547E-01
0. 11047959E CO
0.13550711E 00
0. 16170025C OC
0.18920499E 00
0.21832603E 00
0.24931622E 00
0.2821511CE 00
0.31634438E 00
0 .35092938E 00
0 . 3 8 4 6 3 2 3 5 E 00
0.41619247E 00
0.44 ' -66275E OC
0.469559795 00
0.49084330E 00
0 .50878263E 00
0 . 5 2 3 3 0 7 4 7 E 00
0.53637439E 00
0.54689401E CO
0.55669798E 00
0.56303591F 00
0.56909 71 OE 00 "
0.57'i01645E 00
0.57791376E 00
0.58039691E OC
0.58307791E 00
0. 58458233 s 00
0 . 5 8 5 5 4 7 5 1 E 00"
0.58612418E 00
0.58646376E 00
0.58673370E 00
0.58706087E 00
0 .587569?4F 00
0 . 5 8 8 3 5 0 6 5 E 00
0.58946013E 00
0.59C91926E CO
0.59271628C 00
0.59481084E 00
0.59714353E 00
0.59964228E 00
0.60222703C 00
0 .60432359E 00
0 .60735863E 00
0 .60977155E CO
0.61201447E 00
0.61404932E 00

'"" 6.61585343E 00 "
0.61741698E 00
0.61874062E 00
0.61983901E CO
0.62073684E 00
0 62146378E 00
0.62205964E 00

The index of refraction is 3.836 -j 2.372.
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Table S58. Mie parameters for a. liquid wat:-r sphere: v = 37.0 GHz,
T = 283.2K (IOC).

a

(m)

0.0001
0.0002
0.0003
O.OG04
0.0005
0.0006
0.0007
0.0008
0.0000
0.0010
0.0011
0.0012
0.0013
C.0914
0.0015
f. . 00 1 6 "
0.0017
O.COIB
0.0019
C.0020
0.00^1
0.0022"
0.0023
0.0024
0..1025
0.0026
0.0027
0.0028
0.0029
0.0030
0.0031
O.J032 ""
0 .0033
0.0034
0.0035
0.0036
0.0037
0.0038
0.0039
P.0040
0.0041
0.00*2
0.0043
0.0044
0.0045
0.0046
0.0047
0 .0048
0.0049
0.0050
0.0051
0.0052
O.C053
0.0054
0.0055
0.0056
0 . 0 0 5 7
0.0058
0.0059
0.03i>0

X

0.38773052F-01
0. 775460AOE-01
0.11631912E 00

" 0.155C9212E 00
0. 19386524E 00
0. 23263830E 00
0.27141136F 00
0.31018442E 00
0. 34895748? 00
6. 38773048E 00"
0.42ft50360E 00
0.46527672E 00
0. 50404930E 00
0. 542822&6F 00
0.58159548E 00
0. 62036B84E 00
0.65914166F 00
0.69791496E: 00
0.7366877HF 00
0.77546114E 00
0.81423396E 00
0.35300732E 00"
0.89178014E 00
0.93055296E 00
0.96932620E 00
0. 10080986E 01
0.1C46*712r 01
0. 1065644 7E 01
0.11244183F 01
0. 11631908E 01
0.12019644= 01

"" 0. 12407370F. 01
0. 12795095E 01
0. 13182831E 01
0. 13570566F 01
0. 1395B292E 01
0. 14346018E 01
0. 14733753E 01 "
0.15121479E 01
0. 15509205E 01
0.15H96950E 01
0. 162«4',66E 01
0. 16672401E 01
0.17060127E 01
0. 17447863E 01
0. 17835579E 01
0. 18223324E" Ol"
0. 18611059E 01
0.1899b775E 01
0.19386520E Cl
0.19774246E 01
0.20I61972E 01
0.20549698E 01
0.20937443E 01

' 0. 21325169E 01
0.21712894E 01
0.22100620E 01
0. 22483365E 01
0.22976101E 01
0.23263817E 01

'a
(m2)

0.11751837E-09
0.97984643E-09
0.35352079E-08

" 0.91628252E-08
0.l9T4512^r-07
0.38995452F-07
0.70823035E-07
0.1216470flE-Oi
0.19946765E-OA

" 0.313561 77h-06
0.47309987E-06
0.68494774E-06
0.95163477E-06
0. 12710543e-05
0.16386384F-05
0. 205055226-05
0.25C',9fi5ftC-05
0.30004403S-05
0.35321855E-05
0.40899185E-05
0.46583045E-05

"6. 52203004C-05 >""
0.57610314F.-Q5
0.62710706C-05
0.67464962t-05
0. 71889035E-05
0.76035813r-05
0. 7<;9d0900fc-05
0.83B10255E-05
0.87612189F-05
0.91472430E-05
0.95470323C-05
0.99676981H-05
0. i6415257E-04"
O.l0b94742£-04
0.11409633E-04
0. H961907E-04
0.125518426-04
0.13177778E-04
0. 13936223F-04
0.14522040E-04
0.15228492E-04
0.15948390E-04
0.16673934E-04
0.17398212E-04
0.18U5112E-04
0. 1882032 7E-04
0.19511324E-04
0.20187799fc-04
0.2085103JE-04
0.21504035E-04
0. 22151 275E-04
0.22797729E-04
0.23449H6E-04
0.24111083E-04
0.247889UE-04
0. 254873 74E-04
0.26210342E-04
0.26960610E-04
0.27739545E-04

's
(m2)

0.42434274E-13
0.2729?665E-11
0.31345246F-10
0. 17816269E-09 "
0.69004513E-09
0.20996276E-08
0.54155116E-08
0. 12389496E-07
0.25885793F-07
0.50367628E-07
0.92504081E-07
0. 16131468H-06
0.27120086E-06
0.43705018E-06
0.67855689F-06

" 0.10154029E-05
0.14670459E-05
0.20434609E-05
0.27459819E-05
0.35628718E-05
0.44713051E-05
0.54422380F-05
0.64462693E-05
0.74531621E-05
0.84589765E-05
0.94359611E-05
0.103S2033E-04

" 0. 11294213E-04 "
0.12173133E-04
0.13022154E-04
0.13847184E-04
0.14656091E-04
0. 15458543E-04
0. 16265578E-04
0. 17089056E-04
0.17941187E-04
0.18831962E-04
0. 19778279E-04
0.20783264E-04
0.21R5547HE-04
0.22998560E-04
0.24212437E-04
0.25493704E-04
0.26835623E-04
0.28228998E-04
0.29662988E-04
0.3H26227E-04
0.32607597E-04
0.34097218F.-04
0.35587596E-04
0.37072881E-04
0.38550425E 04
0.40019469E-04
0.41481951E-04
0.42941407E-04
0.44403409E-04
0.45a74229E-04
0.47361304E-04
0.4887269BE-04
0.50413990E-04

^t

(m2)

0.1175A081E-09
0.98257580b-09
0.35665533E-08
0.93409902E-08
0. 206351 70E-07
C.41095081E-07
0.76238564F-07
0. 13403661E-06
0.22535346E-06
0.36392942E-06
0.56560395E-06
0.84676242E-06
0.12228356F-05
0. 170U1047E-05
0.231 71960E-05
0.306IS4551E-05
0.39720317E-05
0.50439012f-05
0.6^ i81673E-05
0.76527904E-05
0.91296097E-05
0. 10662538F.-04
0.12207351E-04
0.13729233E-04
0.15205473F-04
0.16624865E-04
0. 17985614E-04
C.19292303E-04
0.20554158E-04
0.21783373E-04
0.22')94427E-04
0.24203124E-04
0.25426241F-04

"0.26680835E-04
0.27983799E-04
0.29350820E-04
0.30795869E-04
0.32330121E-04
0.33961041E-04
0.35691701C-04
0.37520600F.-04
0.394',O r/29E-04
0.4l'.-,2094F-04
0.43509557Er04
0.45627210E-04
0.4777B100E-04
0.49946553E-04 '
0.52118921E-04
0.542H5018E-04
0.56438628E-04
0.58576916E-04
0 60701699E1 04
0.62817198E-04
0.64931068E-04
0.67052490E-04
0.69192320E-04
0.71361603E-04
0. 73571646E-04
6.75832708E-04
0.78153535E-04

0)

0. 36C95595E-03
0.27776649E-02
0.87886639E-02
0.19073211E-01
0.33440243E-01
0. 51091943E-01
0. 71033716E-01
0.92433631E-01
0. 1 1486751E 00
0. 13839942E 00
0.16354918E 00
0.19109803E 00
0.22178030E 00
0 . 2 5 5 8 A 8 4 3 E 00
0.29283530E 00
0.33129549E 00
0. 36934394E 00
0.4051 34VHE 00
0 .4373H586F 00
0.46556S03E 00
0.48975461F 00
0. 51040733E 00 "
C.52806455E 00
0 . 5 4 3 2 3 2 2 6 E 00
0.55631131E OC
0.5675811BE 00
0.57724094E 00

" " 0. 5 6 5 4 2 5 8 5 E 00
0.59224671E 00
0.59780246E 00
0.60219735E OC
0.60554540E 00
0. 60797590E 00
0.60963523C 00
0.61067677E 00
0.61126697F 00
0.6H57429E 00
0.611760086 00
0.61197364E 00
0.61234057E 00
0. 612958195 00
0.613S9H21: 00
0.61516446E 00
0.61677533E 00
0.6186877SE 00
0. 62C849C1E 00
0.62319064E 00
0.62563837? 00
0.62811470E 00
0 .63055384E 00
0.63289231E 00
0 ^ "^^ f \7Qf lOC f\f\• C55'J i "Ovt . vv/

0. 637C7823E 00
0.63886136E OC
0.64041477E 00
0.64173895E 00
0.642b4188F 00
0.64374393E 00

" "0 .64447254E 00
0.64506346E 00

The index of refraction is 4.355 -j 2.618.
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Table S59. Mie parameters for a liquid watt-r sphere:
T = 293.2K (20C).

v = 37.0 GHz,

a

(m)

0.0001
0.0002
0.0003
0.000*
0.0005
0.0006
0.0007
0.1003
0.0009
C . 0 0 1 0
0.0011
C.0012
0.001 3
C.0012

'~d.0f)l"5
C .0016
0.0017
c . on i 8
C.0019
0.0020
0.0021
0.0022
0.0023
0.002*
0.0025
0.0026
C.0027
0.0023
C.00?9
0.0030
0.0031

0.0032
0.0033
0.003*
C.0035
0.0036
0.0037
C.0038
0.0039
0.00*0
0.00*1
0.00*2
0.00*3
0.00**
0.00*5
C.00*6
0.00*7
0.00*8
0.00*")

.0.0050
0.0051
0.0052
C.0053
0.005*
0.0055
0.0056
0.0057
(J.0058
0.0059
0.0060

X

0.3S773052E-01
0. 775*6060E-01
0.11631912E 00
0.155C9212F 0.0
0.1938652*E 00
0.23263830E 00
0.27l*1136F 00

... 0.'H01S**2t 00
0.3*bS57*8E OO"
0. 3B7730*8r 00
0.*2650360E 00
O.*6527f,72f 00
0.50*C*930E 00
0.5*282?66E 00
0'."5H1595*8E ' 00
0. 620368B*G 00
0.6501*1666 00
0.6979U96E 00
0. 7366877BF 00
0.775*611*!: 00
oT8i*23396E Ob
0.85300732E 00
0.8917801*E 00
0.93055296E 00
0. 96932620E '00":
0. 10080985F; 01
0.1C*68712E 01
0. I0356**7E 01
0. 112**183E 01
0. 11631908F 01
0. 120196**E 01

0. 12*07370E 01
0. 12795095F 01
0.13132831F 01
0.13570566E 01
0.13958292E 01
0.1*3*60185 01
0.1*733753E 01
0.15121*79F. 01
0. 15509205E 01
0. 15896950E 01
0. 1628*666E 01
0.16672*01E 01
0.17060127E 01 ""
0.17**7863E 01
0. 17835579E 01
0. 1822332*E Cl
0.13611059E 01
0.18998775E 01
0.19386520E 01
0. 1977*2*6E 01
0.20161972E 01
0.205*<3698E 01
0. 2U937**3E 01'
0.21325169E 01
0.21712S9*E 01
0.22100620E 01
0.22*88365E 01
0.22376101E 01
0.23263817E 01

— • — — — — — _____ __

Qa

(m2)

0.93720059E-10
0, 7951559*E-09
0.29*73026E-06
0.79035303C-08
0.1787805fcE-07
0.36390805E-07
0.68763825E-07

_. O. l22*7835f-0f>
0.2069*1 76E-06
0.3M99967E-06
0.50*390*1E-06
0.7?689699F-06
0.99279987E-06
0. 1295060*6-05
0.162 97981E-05
0.19991*76E-05
0.2*0801*6E-05
0.28583*08E-05
0.33*51*06E-Ob
0.3856*9*9E-05

" "6.*3767*32E-05
0.*8906923E-05
0.5386*869E-05
0.58570531E-05
0.629y7296E-05
0.6715*788E-05
b.7i680967E-05"
0.7*83133?£-05
0.78*72685f-05
0.82077759F-05
0. 85719703E-05
6. 89*691 77E-05
0.93393319E-05
0.975*8909f-05
0.101985936-0*
0. 10674077F-0*
0.111837UE-0*
0.11728160E-0*
0.12306511F.-04
0.12915916E-0*
0.13552068E-0*
0.1*209232E-0*
0.1*S8083?E-0*

" 0.155599*1E-0*
0. 16239908E-0*
0.1691A972E-0*
0.17580765E-0*
0.1823**08E-0*
0.1887*925E-0*
0.1950308BE-0*
0.201211086-0*
0.20732608E-0*
0.213*19*1E-0*
0.2195*227f-0*
0.2257*561E-0*
0.2320796ifE-0*
0.238590**E-0*
0.2*5316198-0*
0.25228583E-0*
0.25951857E-0*

QS

(m2)

0.*2960759E-13
0.27633A9*E-11
P.317*2997E-10
0.180*9*65E-09
0.69957*18E-09
0.21311775E-08
0.5507157*E-08
0.12633503E-07
0.26*91676E-07
0.51771156E-07
0.95507971E-07
0.16767922E-06
0.2815370*E-06
0.*5339777E-06
0. 70161997E-06
0.10**5256E-05
0.1*972093E-05
0.20679772E-05
0.27559017E-05
0,35508*56E-05
0.**355720E-05
0.538890**E-05
0.63887101E-05
0.7*12958*E-05
0.8**18707E-05
0.9*583056E-05
0.10**92*OF-0*
0. ll*0602*£-0*
0.1232*9466-0*
0.13206837E-0*
0.1*0567676-0*
0.1*88J153E-04i
0.15696773E-0*
0.1651026BE-0*
0.17336977E-0*
0.18l9037*e-0*
0. 19083338E-0*
0.2002755*E-0*
0.21032582E-0*
0.22105*51E-0*
0.23250250E-0*
0.2**673*3E-0*
0.25753878E-0*
0.2710368*E-0*
0.28508031E-0*
0.2995638*E-0*
0. 31*372 7*t-0*
0.32939*39E-0*
0.3**52576E-0*
0.3596fl*05E-0*
0.37*803356-0*
b.389B*916€-b*
0.*0*80736E-0*
0.*1968902E-0*
0.*3*52630E-0*
0.**936925E-0*
0.*6*27987E-0*
0.*793319*E-0*
0.*9*60112E-0*
0.5101610*ErO*

Qt

(m2)

0.93763025E-10
0.79791951E-09
0.29790*57E-08
0.808*0259E-08
0.1857763*E-07
0.38521986E-07
0. 7*270986E-07
0. 135111B6E-06
0.233*33*7E-C6
0.3837708*E-06
0.60039fl3aE-06
0.89*57620E-06
0. 127*3376C-05
0. 17*8*090E-05
0.2331*187E-05
0.30*36731E-05
0.39052?38E-05
O.VJ263181F.-05
0.61010*23E-05
0.7'-073*05E-05
0.86123152E-05 '
0.10279677E-0*
0.11775197E-0*
0.13270012E-0*
0.1*7*1600E-0*
0.1617378*E-0*
0.17557337F-0*
0.18889157E-0*
0.2017221*t-0*
0.21*1*613E-0*
0.22628737E-0*
0.23830r)71E-0*
0.2503610*E-0*
0.26265159E-0*
0.27535571E-0*
0.2886**51c-0*
0.30267052F-0*
0.31755713E-0*
0.33339093E-0*
0.35021367E-0*
0.36802317E-0*
0.38676575E-0*
0.*063*710E-0*
0.*2'-63625E-0*
0.**7*79*OE-0*
0.*6871355E-0*
0.*9018039E-0*
0.511736*7E-0*
0.53327502E-0*
0.55*71*93E-0*
0.57601**3E-0*
0.5971752*E-0*
0.61822677F-0*
0.63923129E-0*
0.66027191E-0*
0.681**887E-0*
0.70287031E-0*
0.72*6*813E-0*
0.7*68869*E-0*
0.76967961E-0*

0)

0.*5818**OE-03
0.3*632182E-0?
0.10655*22E-01
0.22327319E-01
0.37656795E-01
0.5532366*E-01
0.7*l*9*8Vr-01
0.9350*012E-01
0.113*8701E 00
0.13*90117E 00
0.15907*3ie 00
0.137*3980E 00
0.22092313E 00
0.25931275E 00

'0.3009*117£ 00 ""
0. 3*317923E 00
0.38333625F 00
0.*1978151E 00
0.*5170993E 00
0.*79368*5E CO
0.50333786E 00
0 .52*2367*E 00
0 .5*255b52E CO
0.55362*86E 00
0.57265627E 00
0.58*79232E 00
0.5951*9*6E 00"""
0. 60383970E 00
0.61098623E 00
0.6167207*E 00
0.62U9091E 00
0.62*553**E 00
0.626965*OE 00
0.62859958E 00
0.62962109E 00
0.63019985E 00
0.630*9871= 00
0.63067555E 00 .
0.630868*3E 00
0.6311989*E 00
0.631760*8E 00
0.63261396E 00
0.63379008F 00
0.63528788? 00
0.63708031E 00
0.63911921E 00
0.6*13*0856 CO
0.6*367718E 00
0.6*6056*IE 00
0.6*8*12*1E 00
0.6506839*E 00
0.65282202E 00
0.65*78778E 00
0.65655267E 00
0.6581020*c 00
0.659*3205E 00
0.6605*839E 00
0.661*6851E 00
0.6622168*5 00
0.66282260E 00

The index of refraction is 4.915 -j 2.769.



62

Table S60. Mie parameters for a liquid water sphere:
T = 303.2K (30C).

v = 37.0 GHz,

a

(m)

O.ODCl
C.OJ02
0.000?
o.ooo*
0.0005
0.0006
0.0007
0 . 000 8
0.0009
0.0010
0.0011
C.0012
0.0013
6.301*
0.0015
C .0016
0.0017
0.0018
0.0019
0.0020"
0.0021
C.0022
C.0023
0.002*

0.0025
C.0026
0.0027
0.002d
0.0029
0.0030
O.OD31
0.0032
0.0033
0.003*
0.0035
0.0036
C.0037
0.0039
0.0039 '
0.00*0
0.00*1
0.00*2
0.00*3
0.00**
0.00*5
0.00*6
0.00*7
0.00*8
0.00*0
0.0050

"" 0.0051 ""
0.0052
0.0053
0.0054
0.0055
0.0056
6.0057""
0.0053
0.0059
0.0060

X

0.38773052F.-01
0. 775*6060F-01
0.1163i912E 00
0. 15509212T 00
0.1933652*r 00
0 .23263830E 00
0. 271*1 13&P 00
6.3ioi8**?E "66"
0.3*8957*86 00

"0. 387730*8F 00
0. *26503605 00
0.*a527r,7>E 00
0.50*C*930E 00
0.5*282266!: 00
0.531505*85 00
0. 6203688*E 00
0.6591*1666 00
0. 69791 *96E 00
0.73663778F 00
6.775*&11*£ "00
0.8l*23396F 00
0.85300732F. 00
0.8917«01*E 00
0.93055296F 00

0.969326206 00
0. 1008098>>r 01
0. 10*687126 01
0.10856**7C 01
0. 112**183E: Cl
0. lib 31008?. 01
0. 120196**E 01

.0.12*073706 01_
0. 12795095C 01
0.1M82831F 01
0.13570566E 01
0. 13958292F 01
0. 1*3*6018F 01

.•.0,.l*733753t._01._
0.151 21 *79E 01
0. 15509205f 01
0. 153S6950E 01
0.1628*666E 01
0. 16672*01E 01

__0.17060127E 01
6. l'7**7S63E" 01
0. 17835579E 01 .
0.1822332*E Cl
0. 18611059E 01
0.16918775E 01
0. 193365206 01
0. 1977*2*56 OlT
0.20161972E 01
0.205*9598!: 01 "
0.20937**3E 01
0.21325169E 01

_0...2171239*E 01
O". 22100620E '6l
0.22*88365E 01
0.22876101E 01
0.232638176 01

Q3

(m2)

0.7*229817E-10
~ 6.6**336SBF-09

0.2*721223E-08
0.69160819E-08
0.16392*23F-07
0. 350U51*F-07
0.69323960E-07
6.l2877*22E-66
0.22*81782E-06
0.3672*236^-06
0.55803338C-06
0.788Q8H58K-06
0. 10*3*0*2F-05
6. l'it697iS5E-65
0.1M38256E-05
0.19*51918E-05
0.23191078E-05
0.273*9606t-05
0.31839536E-05
S.36532028E-05
O.*1296962f-05
0.*6025516C-05
0.5063*690E-05
0.5506 783 IE-OS
0.5<}292533F-05
0.6330050*F-05
0.67107303E-05
0.707*317*C-05
0.7*27*712F-05
0.777*6336E-05
0.81231*37C-05
0.8*79**10E-05
0.88*9965SE-6"5~"
0.92*0*225t-05
0.96558069E-05
0.10099830E-0*
0.10575095E-0*

_ 0.1108259?F-0*
O.H62180CE-0*
0.12190532E-0*
0.12785255F.-0*
0.n*C0961E-0*
0.1*031917C-0*
0.1*671867t-0*
0.1531*698E-0*
0.1595*938c-0*
0.16588092t-0*
0.17211205C-0*
0.17622776E-0*
0.18*22928E-0*

"""6.190133726-0*
0.1959A462E-0*
0.201775*OE-0*
0.2075951 5t-0*
0.213*7601E-0*
0.219*6*27C-0*

"6.22560*i6>.-0*'
0.23193366E-OA
0.238*8115F-0*
0.2*526773F-0*

^S

(m2)

0.*32?*139E-13
0.2780*616E-11
0. 319*5099E-10
0. 18171802E-09
0.70*897*7t-09
0.21506439E-08
0.55715965E-08

"0.12831080E-07
0.270*8909E-07
0.53185037f-07
0.98659*27E-07
0. 1737*a*5E-06
0.29157*05E-06

'Q.*6759220E-06 "
0.71839662E-06
0.10595868F-05
0.15031355E-05
0.20555663E-05
0.27176602E-05
0.3*850973E-05
0.*3*868*3E-05
0.52941450E-05
0.63019888E-05
0.734_8759QE-05
0.8*09*399E-05
0.9*606257E-05
0.10*83696E-0*
0.1U6653*b-0*
0.12*0*155E-0*
0.132981*9E-0*
0.1*1552566-0*
0. 1*985901F.-0*
6. 1580252 lT-0* """"
0.16618782E-0*
0.17**8328E-0*
0. 1830*505E-0*
0. 19199797E-0*
0.201*5308E-0*
0.21150*08E-0*
0. 2222199 7E-0*
0.2336*5*1E-0*
0.2*57901*E-0*
0.25863*10E-0*
0.27212373E-0*
6.28617957E-0* "
0.300701365-0*
0. 3155776*E-0*
0.330696*9E-0*
0.3*595156E-0*
0.361256686-0*
0.37653939E-0* "
0.39175968E-0*
0.*06896*3E-0*
0.*2195621E-0*
0.*3696506E-0*
0.*519b837E-0*
0.*6702*80E-C4
0.*fl220565E-0*
0.*9758382E-0«
0.5132351*E-0*

't

(m2)

0.7*2730*6E-10
0.6*71 1725E-09
0.250*Oh7*F-08
0.70978032E-08
0.17097321E-07
0.37162160E-07
0.7*895581E-07
0.1*1605316-06
0.25186677E-06
0.*20*27*5E-06
0.65669281E-06
0.96183703E-06
0. 133*9791E-05
0.178*5696E-05 ~
0. 233222276-05
0.300*77866-05
0.38222*336-05
O.*79052696-05
0.59016138E-05

"0. 713830016-05
0.8*783H06E-05
0.98966966E-OS
0.11365*58E-0*
0.128555*2E-0*
0.143386938-0*
0. 15790676E-0*

'0.1719**27E-0*
0.185*13526-0*
0.198316J76-0*
0.210728326-0*
0.22278*OOE-0*
0. 23*653*26-0*
0.2*652*876-0*
0.2585920*6-0*
0.2710*1356-0*
0.28*0*33*F-0*
0.2977*8926-0*
0.31227901F-0*
0.32772208E-0*
0.3**125296-0*
0.361*97956-0*
0.379799756-0*
0.398953276-0*
0.*1P8*2396-0*
6.*393265*6-0*
0.4602507*6-0*
0.*81*5856C-0*
0.5028085*6-0*
0.52*1791*6-0*
0.5*5*8596E-0*
0.566673126-0*
0.587729306-0*
0.60B67183E-0*
0.62955136C-0*
0.650**107fc-0*
0.671*326*6-0*
0.692628966-0*
0.71*139316-0*
0.73606*986-0*
0.75850287E-0*

u;

0. 58196252E-03
""" 0.*2966865F.-02

0.12757283t-01
0.25602005E-01
O.*12285336-01
0.5787187*6-01
0.7*391*8*6-01
0.906115176-01
0.10739368E 00
0. 12650228E 00
0.15023679E 00
0. 1806*2256 00
0. 218*1091 t 00
0.26201957E 00'
0. 3080308*5 00
0. 3526338SE 00
0.39326000E 00
0.*290fl978E 00
O.*60*9**06 00
0.*882250*E 00
0.51291**8E CO
0.53*9*0606 00
0.55*486106 00
0.5716*1276 00
0.586A857*E 00
0.59912729E 00
0.60971*756 00
0.618*30326 00
0.625*73385 00
0.631056*9F. 00
0.63538027E 00
0.63863975E 00

" 0.6*10112*E 00 "
0. 6*266*07E 00
0.6*37515CE 00
0.6*4*26*7E 00
0.6**83178E 00
0.6*510602E CO
0.6*5376326 00
0.6*5753036 00
0.6*6325656 00
0.6*7157196 00
0.6*828163E 00
0.6*970*3*6 00
0.651*05105 00
0.6533*2*36 00
0. 655*61676 00
0.65769H636 00
0.659S8697E 00
0.66226572E 00
0.66**7371E 00
0.66656*826 00
0.668*93816 00
0.6702*90*E 00
0.67179E05E 00
0.6731*0296 00
0.67*27B**E 00
0.67522627E 00
0.6760052*E 00
0.6766*2306 00

The index of refraction is 5.526 -j 2.804.
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Table S61. Mie parameters for a liquid watei' sphere:
T = 263.2K (-10C).

v = 45.248 GHz,

a

(m)

0.0001
0.0002
0.0003
0.0004
0.3305
0.0006
O.OOC7
0.0003
O.OOC9
o.ooio
0.00 11
6.0012
0.0013
C.OJ1*
0.0015
C.0016
0.0017

" 0.001 8"
0.0019
0.0020
0.0021
C.0022
0.0023
0.002*
0.0025
0.0026
0.0027
0.0028
0.0029
0.0030
0.0031
C.003?
0.0033
0.003*
0.0035
C.OOJ6
0.0037
C.003B
0.007.9
0.00*0
0.0041
0.0042
0.0043
0.0044
C.0045
C.0046 " ""
C..1047
O.'004"6"
0.0049
0.0050
0.0051
0.0052

0.0053
0..0054
0.0055
O.OG56
0.0057
0.0058
0.0059
o._o.o6g

X

0.47416300E-01
0. 94832540E-01
0. 1422488U 00
0.1S966508E 00
0.237C8147E 00
0.284497806 00
0. 33191407E 00
0. 37933040E 00
0.42674673E 00
0. 47416294E 00
0.52157933E 00
0.56899565E 00
0.61641151E 00
0.663B28l3t 00
0.71124417E 00
0. 75866079E 00
0.80607682E 00
0 .85349345E OCf
0.90090907E 00
0. 94832 569E 00
0.99574149E 00
0. 10431 576E 01
0.10905743F 01
6Jl l379900E"bl
0. 11854067E 01
0.12323224F 01
0.12802391E 01
0. 13?76558E 01
0.n750725E Cl

"6. 142248S2E " 0 1
0.14699049F 01
0. 151 73206F 01
0. 15647373E 01
O.IM21540E 01
0.16595707E 01
0. 1 7069864E 01
0. 1T544022E 01
0.lfi(>18188E 01
0.13492355F. 01
0. 1H966503E 01
0.19440680E 01
0.19914B27F 01
0.20389004E 01
0.20863152E 01
0.21337328F 01
0.21811485E 01"
0 .22285652? 01
"6.'22759809t 01
0.23233976E 01
0. 23708143E 01
0. 24182301E 01
0.24656*67E 01 ""
0.25130615F 01
0._256047a2E_01._
0.26C78939E 01
0.2655M16P: 01
0.270272h4C 01
0.27501440F. 01
0. 279 7561 6E. 01

^a

(m2)

0.26068725E-09
0.21325739E-08
0.74653101F-08
0.1860020CE-07
0.38653866E-07
0.71841953E-07
0.12383674E-06
0.20211547t-06
0.31619061E-06
0.47750615E-06
0.69868599E-06
0.99i74667>-C6
0.13652107F-05
0.18205983E-05 "
0.23495932E-05
0.29336243E-01;
0.35464227E-05
0.41592211E-05
0.47468466E-05
0.52927462E-05
0.57914540E-05
0.624 78350E-05
0.66740295E-05

"""0.70856iOAE-05" "
0.74987229E-05
0.79282427E-05
0.83867171I1-05
O.R883836C0-05
0.94260763F-O r)

""6.1C015935E-04
0.10651787F-04
0.11327868E-04
0.12034931E-0*
0.12761489E-04
0.13495490E-04
"0.14226098E-04"""
0.14944977e-04
0.15647165L-04
0.16331323?.-04
0.16999562E-04
0.17656741F-04
0.18309627E-04
0.18966195E-04
0.19634608E-04
0.20322710E-04
6.21036962E-04
0.21782442F.-04

~0.22 501 959E"-04
0.23375876E-0*
0.24222*20E-04
O.Z5097557t-0*
0.259956l«E-OV
0.26909722E-04
0.27S33099E-04 ..
0.28759183F-C4
0.2^bS2997t-04
0.30601179t-04
0.31512551E-04
0. 32*1795 6t-04

9* 2.8.4. *s.764E._<a 0.333.2500 le-o*

QS

(m2)

0.83378779E-13
0. 536633* 1E-11
0.617B3342E-10
0.35225045E-09
0.136H9632E-08
0.41794870E-U8
0.10811167C-07
0.2*7796456-07
0.51777302E-07
0.10049837E-06
0.18349351E-06
0.31774033F-06 "
0.52437071E-06
0.82670982E-06
0.12458040E-05
0.17936027E-05
0.2*6561656-05
0.32371636E-05
0.40665909E-05
O.*90i>8253c-05
0.57132665E-05
0.64629476F-05
0.71467357E-05
0.77711638E-05
0.83518489E-05
0.(59085852E-05
0.946193*5E-05
0.10031311F-04
0.10633855E-04
0.11283660E-04
0.11991357E-0*
0.12763220E-0*
0. 1360H92E-0*
0.14502702E-0*
0.15461279E-0*
6.16*6770*E-0*
0.17511105H-0*
0. 18580555E-04
0.196A6040E-0*
0.20759369E-04
0.21854969E-0*
0.229*9753E-0*
0.2*043*16F-0*
0.2513808*E-0*
0.26237360E-0*
0.27348418E-04
0.28476497E-04
0.29628980E-0* '
0.30812531E-0*
0.32032680E-0*
0.33293*l*?-0*
0.3*596917E-0*
0.35942765E-0*
0.37328980E-0*
0.38751401E-0*'
0.40'205108E-04
0.4168*121E-0*
0.*3183070E-0*
0.**696921E-0*
01.46221918E-0*

\

(m2)

0.26077074E-C9
0. 21379403E-OB
0.7527C954E-08
0.18952452E-07
0.40022829E-07
0.7ft021*79E-07
0.13464796E-06
0.22689517E-06
0. 36796791E-06
0.57800452E-06
0.88217951E-06
0. 13094877E-05
0.188-75817E-05
0.26473090E-05
0.35953972E-05
0.47272270E-05
0.60120392E-05
0.73963H47F.-05
0 .~C134375E-05
0.10198572E-0*
0. 11 50472 IF- 04
0.12710781E-0*
0.13820765E-04
0.14B56774E-0*
0.15850572E-0*
0. 16836828E-0*
0.178<td652t-0*
0. lb915147E-0*
0.20059932E-04
0.21299595E-04
0.22643144E-04
0.24091089E-04
0.25636124t-04
0.27264192E-0*
0.2H9b6769E-0*
0.30693802E-04
0.32456082F-0*
0 .34227720E-04
0.35997364E-04
0.3775H931E-0*
0.395117096-0*
0.41259380E-0*
0.*"109612E-0*
0.44772692E-0*
0.46560570E-0*
0.483H5380E-04
0.50258939C-0*
0.52190939E-0*
0.5*188*07E-0*
0.56255099E-0*
0.58390971E-04
6.60592531E-0*
0.62852*87E-04
0.65162079E-0*
C.67510584E-04
0.6988B105C-04
0.722B5300E-04
0.74695621E-04
0.77114877E-0*
0.79541918E-04

U)

0. 31973957E-03
0.25100484E-02
0.82081221E-02
0.18586006E-01
0.3*204554E-01
0.54977711E-01
0.80292046E-01
0.1092U86E 00
0. 14071143E 00
0.17387122E 00
0.20800018E 00
0.24264473E 00
0.27750623? 00
0.31228304E 00
0. 34 fc49968e 00
0.37941962E 03
0.41011316F: 00
0 .43766832& 00
0 . 4 6 1 4 C S C 2 E 00
0.48103058= 00
0.4966019'.J 00
0.50646189E 00
0.51710129E 00
0.52307206E 00 "
0.52691150F. 00
0.52911299E 00
0.53012037E 00
0.53033215F 00
0.53010422E 00
0. 52975935E 00 '
0.52958000E 00 .
0.52979004E 00
0 .53054792E 00
0.53193218E 00
0.53394;<47F 00
0.53651559E CO"
0 .539 '5323CE 00
0.54285103C 00
0.546318R9E 00
0.54978693E 00
0.55312634E 00
0.55623U4E 00 "~
0.55902421E 00
0.56146014E 00
0.56352097E CO
0.56522065F 00
0.56659561E 00

' "" 0. 56770349E 00
0.5686184BE 00
0.56941819F 00
0.57018083E 00
0.57097656E 00
0.57185906E 00
0 .57286352E 00
0.57400477E 00
0 .57527322E CO
0.57666105E OC
0.57812047E 00
0.57961470E 00
0.58110136E 00

The index of refraction is 3.081 -j 1.785.



Table S62. Mie parameters for a liquid water sphere: v = 45.248 GHz,
T = 273.2K (O.OC).
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a

(m)

c
0
c
0
0
0
c
c
c
0
0
0
c
c
c
0
0
0
0
0
c
0
c
c
c
0
0
0
0
0
0
0

' 0
r
c
0
0
0
0
0

" 0
c
c
0
0

0
r
0

.0001

.0002
.0003
.0004
.0005
.0006
.0007
.0008
.0009
.0010
.0011
.0012
.0013
.0014
.0015
.0016
.001 7
.0018
.0019
.0020
.0021
.0022
.0023
.0024
.0025
.0026
.0027
.0028
. 002 9
.0030
.00 M
.0032
.0033
.0034
.0035
.0036
.0037
.0038
.0039
.0040
.0041
.0042
.0043
.0044
.0045
.0046
.0047
.0048

0.0049
r
0
0
0
c
0
0
0
0
0
0

.0050

.0051

.0052

.0053

.0054

.0055

.0056

.0057

.0058

.0059

.OOfcO

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

"o.
0.
0.
0.

" " 0.
0.
o."
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
oY

X

474163006-01
94832540F.-01
14224881E 00
18966508F 00
2370dl47E
28449780F
33191407F.
37933 04 OE
42674673E
47416294F
521~57933K
56899565E
61641151F
66382813F
71124417E
75R66C79F
80607682E
85349345E
90090907E
S4832569E
995 74149C
104315766
10905743E"
11379900F
118540671:
12328224F
12802391E
13276558E
137 50 72 SF
14224882E
14699049E
151 73206R
15647373E
16121540?
16595707F
17C69864E
17544022E
18018188F
18492355?
18966503E
19440680^
19914827E
20389004F
20863152C
21337328F.
21811485F
222B5652E
227S9809D
23233976E
237C614?E
24182301E
24656467E
25130615F
25604 782F~
26078939^
26553116F
27027264F
27501440F
27975616E
284~49 764F

00
00
00
00
00
00

" O O
00
CO
00
OC
00
00 ""
00
00
00
00
01
01
01
01
01
01
01
01
01
01
Cl'
01
01
01
01
01
01
01
01
01
01
01
01
oi
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

Qa

(m2)

0.21104157E-09
0.1744225SE-08
0.62070349E-08
0.1580462CE-07
0.
0.
0.
0.
0.

_-0.
0.
0.
0.
0.
0.
0.

"b.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

' 0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
"p;
0.

_p.
b.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

" 0."

33703149F-07
64452422E-07
11443439F-06
1922l392f-06
30852914F-06
47550310C-06
7C473283E-06
10043677C-05
13763247E-05
18151195F-05
230S7223E-05
28402001E-05
33800092E-05'
39329288E-05
44519420E-05
49327726F-05
53715685E-05
57732304F-05
61486344E-05
65113763E-05
68754625E-05
72538760E-05
76576735F.-05
8C956042C-05
85735928F-05~~
909^i4795E-05
96577696E-05
10259674E-04
10893418E-04
11549969E-04
12219127E-04
12890741E-04
13556069F.-04
14208810E-04
14845733E-04
15466823E-04
i6075253E-04"
16676320E-04
17277067E-04
178852356-04
185084656-04
19153595F-04
19S26126F.-04
20529726E-04
21265820F-04
22033564E-04
22829990E-04
23650500E-04
24488807E-04
253383331-04"
26192560E-04
27046015F-04
2789452 3E-04
287361 18F-04
29570656t-04
3 040004 2E-04

QS

(m2)

0.90002821F-13
0.57956556E-11
0. 6678588 2E-10
0.38130143F.-09
0.14848154F-08
0 .45455373C-08
0. 11800100E-07
0. 271681176-07
0.57074523E-07
0.11145266F-06
0.20476460E-06
0.35655711E-06
0.59070629E-06
0. 9322349 7E-06
0.14009265E-05
0.20028738F.-05
0.27233291F-05
0.35265739C-05
0. 436494 70F-05
0.51933084E-05
0.59805952t-05
0.67136771t-05
0.73941301E-05
0.80326163E-05
0.86437185E-05
0.92430628E-05
0.98458795E-05
0.10466513F-04

' 0.111 18364E-04
0.11813436E-04
0.12562015C-04
0. 13371705E-04
0.14246776E-04
0.15187444F-04
0.16189661E-04
0.17245620E-04
0.18344523E-04
0. 1947421 7E-04
0.20622625E-P4
0.21779168t-04
0.229359146-04
0.240881936-04
0.252345496-04
0.26376787E-04
0.27519462E-04
0.28668903E-04
0.29833100E-04
0.31020259E-04
0.3223842SE-04
0.33404740E-04
0.34794517F-04
0.36140962E-04
0.37534555E-04
0.36973812E-04
0.40454383E-04
0.41970852E-04
0.43516455E-04
0.45084584E-04
0.46668938F-04
0.48264454E-04

*t

(m2)

0.21113158E-09
O.l75002l7t-08
0.62738224E-08
0.16185922E-07
6.35187966E-07
0.68997963E-C7
0. 12623451E-06
0.21938206E-06
0. 3656036HE-06
0.58695576b-06
0.90949743E-06
0.13609251E-05
0.19670315E-05
0 .27473552E-05
0.37096488E-05
0.4H430738F-05
0.61123383E-05
0.74595027E-05
0.881A8890E-05
0.1C126081E-04
0.11352164E-04
0.12486908E-04

"" 0.13542764C-04
0.145't3993E-04
0.15519181E-04
0.16496939E-04
0.17503553E-04
0.1«562117E-04
0.19691957E-04
0.20907915F-04
0.22219785E-04
0.23631379E-04
0.25140194E-04
0.26737413F-04
0.28408787E-04
0. 30136362E-04
0.31900592E-04
0.336S3027C-04
0.3540835f lE-04
0.37245991E-04
0.39011167C-04
0.40764513E-04
0.42511616E-04
0.4^62022E-04
0.46027926E-04
0.47822497E-04
0.49659226E-04
0.51549985F-04
0.53504249E-04
0.55528304fc-04
0.57624507E-04
0.59791462E-04
0.62023362E-04
0.64312146F-04
0.66646942E-04
0.69016867E-04
0.71410977C-04
0.73820702E-04
0.76239594E-04
0.78664496E-04

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.

(J>

42628776E-03
33117621E-C2
10645166E-01
2355759f>E-Ol
4213668GE-01
6587S285E-01
93477607E
12383926E
15611C35E
1898B252E
22514033E
26199609E
30030340E
33932084E
3 7 7 6 4 3 9 4 E
4135541Sfc
44554615E
4 7 2 7 6 2 5 8 E
49506652E
51286453E
52682424F
53765726E
545SBJ79E
5 5 2 2 9 7 8 3 F
55697COOE
56028956E
56250745F
56336<i l7E
56461447F.
5650221 76
56535268E
5 6 E 6 4 5 2 5 E
56669313E
56802219F
56988209F
57225287E
57505268G
57816112E
58143723E
58473855E
58793195E
59091079E
59359181E
59592366E
59788615E
59948564E
60075641E
60175103F
60253960E
60320U5E
60381454E
60445017E
6051679RE
60601014E
60699528C
60812455S:
60938042E
61073089E
61213517E
6135481CE

-01
00
00
00
00
00
CO
00
00
00
00
00
00
CO
00
00 -
00
00
00
00
00
00
00 ""
00
00
OC
CO
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00"
00
00
00
00
00
00

The index of refraction is 3.518 -j 2.151.
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Table S63. Mie parameters for aliquid watei sphere:
T = 283.2K (IOC).

v = 45.248 GHz,

a

(m)

C.OOCl
0.0002
0.0003
C.OOC/4
0.0005
0.0006
C.0007
0.0008
0.0009

"0.0010
0.001 1
0.0012
0.0013
0.001 4
0.0015
0.0016
0.001 7
G.001 8
0.0019
C.OC20
0.0021
O . O T 2 2
C. 01)23
0.002*
0.0025
0.0076
C.0027
o.oo2<i
0.0029
0.0030
C.0031
0.0032
0.0033
C.0034
C. 0035
C.0036
C.0037
0.0033
0.0039
0.0040
0.0041
0.0042
0.0043
P .0044
0.0045
0.0046
0.0047
C.0040
0.0049
0.0050
0.0051

... C.0052.
0.0053
0.0054
0.0055
0.0056
0.0057
0.0053

" 6.00S9'
0.0060

X

0.47416300E-01
0. 94832 540E-01
0.14224881F 00

~~0. 189 6650 8F 66
0.237081471: no
0.28449780V 00
0.331S1407E 00
0. 37933040E 00
0.42674673E 00

"0"I47416294E 00
0.52157933E 00
0.56899565E 00
0.61641151F 00
0.66382813n 00

___ 0.71124417E 00
" 0.75P66079F. Of)

0.80607682E 00
0.85349345E 00
0.90C90907E 00
0.94832569E 00
0.99574149E 00
0.104315766 01
0. 10905743E 01
0.113799001 Cl
0. 11854067E 01
0.12328224F 01
0. 12802391E 01
0. 13276558E 01
0.13750725= Cl
0. 14224882E 01
0.14699049F 01
0.15173206E 01
0. 15647373E 01
0.16lii540"E 01
0.16595707E 01

' 0. 17069864'F 01
0.17544022E 01
0. 18018188E 01
0.18492355E 01

.... ..... .0. 18966503F 01
0.19440680E 01
0. 19914827E 01
0.20389004E 01
0.20S63152E 01
0.2U37328E 01
0.21811485F 0V
0.22285652E 01
0.22759809F 01
0.23233976E 01
0.23708143E 01
0.24182301E 0V

Qa

(m2)

0.17095392E-09
0.14323913E-08 "
0.52082711E-08
6.i3633453F-07
0.3001029BK-07
0.59344003E-07
0.10686089t-06
0.1 8821 839E-06
0.30687281K-06
6.482b3782E-06""
0.71546674E-06
0.10108488E-05
0.1364173RK-05
0.17687089E-05
0.22167496H-05
6.26978532K-05"
0.319ftl081E-05
0.36911861b-05
OP41637295E-05
0.460116H3F-05
0.50002809E-05
0.5365S54?t-05 ~
0.57081315E-05
0.60389466E-05
0.63706830E-05
0.67147084E-05
0.708093101-05
6.74772151E-05
0.79094043F.-05
0.83808072E-05
0.88920524E-05
0.94407706E-05
0.10021808F-04
e.l6627569f-04'
0.11248718E-04
0.118755<.2t-0«.
0.12499062E-04
Q.13112367F-P4
0.13711237E-0*
0.14294652E-04
0.14864592E-04
0.15425539F-04
0.159H3693F-04
0.16546182F-04
0.17120416F.-04
0.17713086E-04
0.18329927E-04

.. 0.18974941E-04
0.19650237E-04
0.20355947E-04
0.21089916E-04

0.24656467E 01 0. 21 84831 8F-04
0.251 30 61 5F 01 Q. 22625682E-04
0.25604782F 01 0. 234 15952E-04
0.26078939E 01 ' 0 .242 12772E-04
0.26S53116E 01 0. 2501053 7E-04
0.27027264E 01 0. 25804795F-04
0.27501440E 01 0.26592810E-04
6. 279756itE""Ol ~ 6V27373724C-04 '
0.28449764E 01 0 . 281 48541F-04

QS

(m2)

0.93281285E-13
6.60084559E-11
0.6V274753E-10

~ 0.395B6578E-09
0.15436961E-08
0.47355326F-08
0.12328943E-07
0.28492931F-07
0.60129480E-07

"" 0.11799182E-06
0.21773820E-06
0.3B026684E-06
&.63032030E-06
0.99226963E-06
0.14b27647E-05
0.21023670E-05
0.28306922C-05
0.36302608E-05
0.44560493E-05
0.52779906E-05
0.60676475E-05
0.68179<!70e-05
0.75292855E-05
0.82077304E-05
0.88620973F.-05
0.95029936F-05
0.10142061E-04
0.10791987E-04
0.1146S962E-04
0.12177193E-04
0.12937916F-04
0.13758213E-04
0.14644353E-04
0. 156001 19E-04~
0.1A621445E-04
0.17701605E-04
0.188296UE-04
O.I9992396E-04
0.211 76660E-04
0.22370383F.-04
0.23564440f.-04
0.24752997F.-04
0.25933870C-04
0.2710«472n-04
0.28230963E-04

.. 0.29457951E-04
0.30647599E-04 "~"
0.31858610E-04
0.33099815E-04

.0.34379016F.-04
0.35702455E-04

.. 0 .37074395E-04
0.38495936E-04 ""
0.39966253F-04
0.41431297F-04
0.4303S630E-04
0.44622095F-04
0.46233603E-04
"0.47863i26E-04 ""
0.49504713E-04

Qt

(m2)

0.17104720E-09
0.143b3998E-08
0.52775491E-08
0.14029J22E-07
0.31553995H-07
0.6407958AE-07
0.1211.8988E-06
0.2167H33F-06
0.36900229E-06
0.60002064E-06
0.93320494f--06
0.13911158E-05
0.19944946E-05
0.27609785E-05
0.36995143E-05
0.4«002203E-05
0.60268003E-05
0.73214460E-05
0.8621778KE-05
0.9S 791588C-05
0.1 106792flE-04
0.121830blE-04
0.13237417E-04
0. 14246677E-04
0.15232780H-04
O.l6217702r.-04
0.17222992F-04
0.13269202E-04
0. l 'J3753fc6E-04
0.20558000E-04
0.21829968E-04
0.23198983E-04
0.24666660C-04

"' 0.26227688E-04
0.27870163F-04
0.29577146E-04
0.31328673E-04
0.33104763E-04
0.34887897E-04
0. 36665035E-04
0.3842S032E-04
0.40173536E-04
0.41917563E-04
0.436 r /»f t54E-04
0.45401379E-04
0.47171037E-04
0.48977527F-04
0.50833551F.-04
0. 527500526-04
0.54734963E-04
0.56792371E-04
0.58922713E-04
0,611216675-04
0,63382206Er04
0.65694068E-04
0. 680461 67F.-04
0. 704268<50t-04
0.72826413E-04
0. 75236851E-04
0.77653254E-04

0)

0 .54535386E-03
0.41771792E-02
0.1 3126.UOE-01
0.2821 ?029E-Ol
0 .48922364Er01
0.73901534t-01
0.10173243C 00
0.13147873E 00
0.1A295147E 00
6. 19664329E 00
0 . 2 3 3 3 2 2 S 8 C 00
0 .273353S2E 00
0. 316030096 00
0.3593905 fcE 00
0.40079981E 00
0 . 4 3 7 S 7 3 C 2 E 00
0.4696S406E 00
0.49583924E 00
0. 51706839E 00
0.53425503E 00
0.54621885E 00
0. 55958575E 00
0.56878811E 00
0.57611537E 00
0.58177605E 00
0.58596420G 00
0.58886749E 00
0.59072018E 00"
0.59178036E 00
0 .59233350E 00
0.59266764E 00
0.59305239E 00
0.59371036E 00
0.59479576F 00
0.59638846E 00
6.59848922t 00
0;60103440E 00
0.60391295E 00
0.60699159E 00
0.61012846E 00
0.61319363K 00
0.61607510E 00
0.61868745E 00
0 .62097549C 00
0.62290978E 00
0.62449229E 00
0.62574816E 00
0.62672406E 00
0.62748402F 00
0.62809974E 00
0.62864876t 00
0. 629203 74E 00
0 .629S2547E 00
0 .630559506 00
0.63143134F. 00
0.63244748E 00
0.63359451E 00
0.63434663E 00
0.63616598E 00
0.637509«2F 00

The index of refraction is 3.967 -j 2.423.
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Table S64. Mie parameters for a liquid wate^- sphere:
T = 293.2K (20C).

v = 45.248 GHz,

a

(m)

C.OOOl
0.0002
0.0001
0.0004
0.0005
o.ooois
0.0007
0.0006
0.0009
0.0010
C.OOl I
0.0012
0.0013
0.0014
0.0015
0.0016
0.0017
o.ooia
0.0019
c.oo?o
0.0021
0.0022
0.0023
0.002*.
0.0025
0.0026
0.0027
C.0028
0.0029
0.0030
0.0031
0.0032
0.0033
0.0024
0.0035
C.0036
0.0037
0.0038
C.0039
0.00*0
0.0041
0.0042
0.0043
0.0044
0.0045
0.0046
C.0047
0.0048
0.0049
O.OC50
O.OObl
0.0052
0.0053
0.0054
0.0055
0.0056
0.0057
0.0058
0.0059
0.0060

X

0.47416300E-01
0. 94832540E-01
0.14224881E CC
0. 1U966508E 00
0.23708147E 00
0.28449780E 00
0.33191407E 00
0. .) 79 33 04 OF 00
0.42674673F:" 00
0. 47416294F 00
0.52157933E 00
0.56899565E 00
0.61641151E 00
0.663828-1 IE' 00
0.7112441 7E 00
0. 75B66079E 00
0.30607682F 00
O.S5349345E CO

" 0. 9009090 7E 00
0.94832569E 00
0.<5-)574149E 00
0.10431576? 01

" 0. 10905743F, 01
0.11379900(f 01

~ 0. 118540676 01
0.123282246 01
0.12802391E 01
0.13276558F 01
0. 137507256 01
0.14224882E 01
0. 146990496 01
0. 1M73206E 01
0.15647373E 01
0."l6121540E 01 "
0.16595707E 01
0.17069864C 01
0.17544022F 01
0. H013188E' 01
0. IH4S2355E 01
6.'l3966503E 6l:

0.19440630E 01
0. 199148276 01
0.20389004E 01
0.20363152E 01
0.2133732BF. 01
0.218H4R5E 01
0.22235652? 01
0.227598096 01
0.23233976E Cl
0.23706143C 01
0. 24182301E 01
0.24656467E 01
0.25130615E 01

" CK 23&04782* 01
O..P6078939E 01
0. 26553116E 01
0.27027264E 01
0.275C1440E 01
0.27975616C 01
0.28449764E 01

Qa

(m2)

0.13793997F-09
O.U780110E-08
0.44l05626fc-C8
0.11973910E-07
0.27440841E-07
0.56514448E-07
0.10760579F-06
0.19165094E-06
6.32015623E-06
0.501 14551E-06
0.73542810E-06
0.10176318E-05
0.13422832S-05
0. 1707903 7E-05
0.21137239F.-05
0.25529034E-05
0.30096662E-05
0.34634613E-05
0.38963663F-05
0.42980209E-05
0.46665145E-05
0.50064309E-05
0.53261556t-05
0.56357694E-05
0.59455706E-05
0.62653453E-05
0.66039702E-05
0.69688595E-05
0.73657966E-05
0.77985278F-05
0.826B3273E-05
0.87739145E-05
0.93111003F-05
6.9«733581E-05
0.10452306E-04
0.11038937F-04
0.11624565E-04
0.1220218HE-04
0.12767297F.-04
0.13318131F-04"
0.13855912E-04
0.14384117F-04
0.14908102E-04
0.15434271E-04
0.15969490E-04
0.16520091E-04
0.17091719t-04
0.17638741F-04
0.18313483E-04
0.18966792E-04
0.19647268t-04
0.20351988E-04
0.21076194E-04
0.21814558F-04
0.225M042F-04
0.23310364f-04
0.24057663E-04
0.24800043f— 04
0.25536006C-04
0.26265785E-04

QS

(m2)

0.95104642E-13
0.61270121E-H
0.7CA69248E-10
0.40414050E-09
0.157B0151E-08
0.48510351F-08
0.12668629E-07
0.29393426E-07
0.62340064F-07
0. 12238774E-06
0.227457586-06
0.39?36739E-06
0.65673714C-06
0. 10276226E-05
0.15226678E-05
0.21384840E-05
0.28542463E-05
0.36378897E-05
0.44556236E-05
0.52793139E-05
0.60B89552F-05
0.68723448E-05
0.76236620E-05
0.83423138^-05
0. 90322328^-05
0.97012489F-05
0.10360347E-04
O.H022954E-04
0.117039J5E-04
0.1241837bt-04
0. 13180614E-04
0. I400232ie-0«
0.14891776E-04
0.15852376F.-04
0. I6882244E-04
0.17974584E-04
0.19118568E-04
0.20300969E-04
0.21507934E-04
0.22726774E-04"
0.23947461E-04
0.25163143E-04
0.26370777E-04
0.275 7091 7E-04
0.28767201E-04
0.29965857E-04
0.31174903E-04
0.32403230E-04
0.33660064E-04
0.34953788E-04
0.36291371E-04
0.37677790E-04
0.39115112F.-04
0.40603059h-04
0.4213P.301E-04
0.43715583E-04
0.45328052E-04
0.4696811 1E-04
0.48628266E-04
0.5030207 IE-04

^t

(m2)

0.13803507E-09
0.11841381E-08
0.44812332E-08
0.12378052E-07
0. 2901885 7E-07
0.61365483E-07
0.1202744?E-06
0.22104990E-06
0. 38249630E-06
0.62403325E-06
0.9628856BE-06
0.14150000E-05
0.19990212E-05
0.27355263E-05
0.36363917E-05
0.46913874E-05
0.58639125E-05
0.71013510E-05
0.8v51989<7E-05
0.95773348E-05
0.10755470E-04
0.11878776E-04
0.12949818F-04
0.13978083E-04
0.14977803E-04
0. 15966594E-04
0.16964317E-04
0.17991813E-04
0. 1906S732E-04
0.20216903E-04
0.21448941E-04
0.22776236E-04
0.24Z02876F-04
0.25725734E-04
0.27334550E-04
0.29013521E-04
0.30743133E-04
0.32503158E-04
0.34275232E-04

" 0.36044905E-04
0.37803373E-04
0.39547260C-04
0.4i;78880E-04
0.43005188F-04
C.44736691E-04
0.464S5948E-04
0.48266622E-04
0.50091970E-04
0. 519735486-04
0.53920579E-04
0.55938639E-04
i).58029778t-04
0.60191305E-04
0.62417617E-04
0.64699343E-04
0.67025947E-04
0.69385715E-04
0.71768154h-04
0.74164273E-04
0.76567856E-04

0)

0.68898895E-03
0.51742345E-02
0. 15770044F-01
0. 32649763E-01
0.54373S53E-01
0.79051495E-01
0.10533100E CO
0.13299674E 00
0.1629a211E 00 ""
0. 1969249«f: 00
0.23622439F 00
0.23082496E 00
0.32852936F 00
0.37565R04t : 00
0 .41873036E 00
0.45583189E 00
0.48674774E 00
0.5122813Ct 00
0 .53348047C 00
0.55122995E 00
0.56612635E OC
0.57853979E 00
0.58870804E 00
0.59681386E 00
0.60304117E 00
0.60759658E 00

"0.61071402E 00
0.61266494E 00
0.61374403E 00
0.61425704E 00
0.61451U3E 00
6.61477762E 00
0.61528951E 00
0.616206-74E 00
0.61761558E CO
0.61952436E 00
0.621880B9F 00
0.6245845CE 00
0.62750655F 00
0.63051277E 00
0.63347417E 00
0.63628030E 00
0.63884425E 00
0.64110672E 00
0.64303368e 00
0.6446217SF 00
0.64588946E 00
0.64687473E OC
0.64763332E 00
0.64824575E 00
0.64877105E 00
0.6492H371E 00
0.64984649F. 00
0.65050638E 00
0.65129405E 00
0.65221676E 00
0 .65327638E 00
0.65444219E 00
0.65568316E 00
0.65696067E 00

The index of refraction is 4.467 -j 2.625.
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Table S65. Mie parameters for a liquid water sphere:
T = 303.2K (30C).

v = 45.248 GHz,

a

(m)

0.0001
0.0002
0.0003
0.0004
0.0005
0.0006
0.0007
0.0003
o.oong
0.0010
0.001 1
0.0012
C. 00 1.3
0.0014
0.0015
0.0016
0.001?

: 0.0018
0.0019
0.0020
0.0021
0.0022
0.0023
0.0024
0.0025

..0.0026
0.0027
C.0028
C.0029
C.00'0
0.0031
0,0032
0.0033
0.0034
C.0035
0.0036
0.0037

.. 0.0038
0.0039
0.0040
0.0041
C .3042
0.0043
0.0044
0.0045
0.0046
0.0047
0.0048
G.0049
C.005C
0.0051
C.0052
0.0053
0.0054
0.0055

_ 0.0006
0.0057
o.oosa
0.0059
0.0060

X

0.474163QOE-01
~0.94B32543F.-bi
0. 14224961E 00
0. iS9fc6508F 00
0 .2370a i47E OC
0.23449730F 00
0. 33191407E 00
b.3793304bE 00
0.42674673E 00
0.47416294E 00
0.52157933F. 00
0.56H99565E 00
0. 6 16 411 51 1 00
6. 661828136 66
0.711 2441 7E 00
0. 75S66079E 00
0.80607682F 00
0. 85349345E 00
0.90090907? 00
0. 548 32 56 9E 00
0.99574149E 00
0.10431576=: 01
0. 10905743F 01
0.11379900E 01
0. 11854067E '01

... 0. 12328224F 01
0. 12802391E 01
0 .13276558E 01
0. 13750725E 01
0 .1422488^E 01
0. 14699049F 01
0..15173206F 01..
0. 15647373E 01
0.16121540E 01
0. 16595707E 01
0. 17069B64F. 01
0.17544022E 01

Qa

(m2)

0.11016993E-09
^0.96606456E-09

0.37627217F-08
0.10713123H-07
0.25834506E-07
0.55'n6065F-07
0.11116981F-06
0.20412i59h-06 "
0.34488437E-06
0.53430631F-06
0.76324227E-06
0.10227604F-05
0.13137760E-05
0. 16436252E-05
0.20148454E-05
0.24136229F-05
0.28374934E-05
0.32528496E-05
0.36507399F.-05

"" b.4023830if-05
0.43706159E-05
0.46940049E-05
0.49998989E-05
0.5Z959458t-05
0.55S06612F-05
0,589276626-05
0.62103154R-05
0.65504819E-05
0.69190764C-05
0.73200326E-05
0. 77551886E-05
0.82238357E-05
0.87227409ft-05
0.92463160E-05
0.97b72544E-05
0.10337390E-04
0.10888689E-04

. 0,180181836 01 0-U434444E-04
0. 18492355E 01
0. 18966503E 01
0.19440680E 01
0.19914827E 01
0. 20339004E 01
0.20863152E 01
0. 21337328F 01
0.218H485E 01
0. 22285652E 01
0. 22759809E 01
0.2323?,976E Cl

_. 0. 23703143S 01
""" 0. 241 82 30 IF." 01

0. 2465b467<: 01
0.251 3061 S'F 01
0.256047B2E 01
0. 26078939E 01
0.26553116E 01
C.27027264E~6Y" '
0.27501440? 01.
0.279756166 01
0.28449764E 01

0.11969925E-04
0.12492892E-04
0.13003737E-04
0. 13505109E-04
0.14001373E-04
0.14498248F-04
6.15001846E-04
0.15518148E-04
0.16052596E-04
0.16609556F-04
0.17191705E-04
0.17800296E-04
6. 13434657E-04
0.19092535E-04
0.19770130E-04
0.20462612E-04
0.21164597E-04
0.21870961E-04
"6". 225771 67b-04 '
0.23279805E-04
0.23977060E-04
0.2466858lE-0't

QS

(m2)

0.961Z0377E-13
" 0.61932707E-11

0.71458672E-10
0.40897064F.-09
0. 15993049E-08
0.49294719E-08
0.12926527E-07

""0. 30163026E-07
0.64340668E-07
0.12734360E-06
0.23602229E-06
0.41096445E-06
0.67434934E-06
6.10446902E-05
0.15303487E-05
0.212B7196E-05
0.28227814E-05
0. 35906960E-05
0.44072476E-05
0.52469150P.-05"
0.60859866E-05
0.69049993E-05
0.76908818E-05
0,84382145E-05
0.91488500E-05
0.98309420E-05
0.10A97146E-04
O.H162895E-04
0. 11844 789E-04
0.12559179F-04
0.13321020E-04
0. 14142429S-04
0.15031922E-04 "
0. 15993i26E-04
0.17025392E-04
0.18122009E-04
0.19273066E-04

.0.20465668E-04
0.21686050E-04
0.22921144E-04
0.24160137E-04
0.25395420E-04
0.266 229 76E-04
0.27842485E-04
6. 290 569 59E -04 ""
0.30272058E-04
0.31495612E-04
0.32736454E-04
0.34003780E-04
0.35306512E-04
0.36651953E-04
0.38045822E-04
0.39490784F-04
0.40987405E-04
0.42532862E-04
0.44122658F.-04
0.45749926E-04
0.47407404E-04
0.49087190E-04
0.50782532E-04

\

(m2)

0.11026606E-09
0.97225783E-09
0.38341810E-08
0.11122093E-07
0 .2743381 3E-07
0.60845537E-07
0. 12409635E-06
0.23428464E-06
0.40922504E-06
0.66169991F-06
0.99926456E-06
0.14337256E-05
0.19881254E-05
0.26883154E-05
0.35456942E-05
0.45473425E-05
0.5660274BF.-05
0.68435456F-C5
0.80579875E-05

~" 0.927074516-05
0.10456602E-04
0.11599004E-04
0.12690781E-04
0.13734160E-04
0.14739531E-04

. _0.1572370flE-04
0.16707461E-04
0.17713377E-04
0.18763365F-04
0. 1987921 1E-04
0.21076208F-04
0.22366265E-04
0.23754663E-04
0.25239642E-04
0.26812646E-04
0.28459399E-04
0.30161755E-04
0.31900112C-04
0.33655975E-04
0.35414036E-04
0 .37 I63874E-04
0.3690Q529E-04
0.40624349E-04
0.42340733E-04

" 0.44058805E-04
0.45790206E-04
0.47548208E-04
0.49346010E-04
0.5U95486E-04
0.531C6807E-04

"6. 5508661 OE-04
0.57136357E-04
0.59260914E-04
0.61450017E-04
0. 636974586-04
0.65993620E-04
0.68327034E-04 "
0.70687209E-04
0.73064250E-04
0.75451113E-04

CO

0.871713Q4E-03
0.63699856E-0?
0.16637270E-01
0.36771011E-01
0.58296848E-01
0.81016123E-01
0. 10416520E 00

' "0. 12874520E 00 "
0.15722561C 00
0.19252473F 00
0.23619598E 00
0.28664C88E 00
0.33918H52E 00

~ '0. 388603S9E 00 "~
0.43174bfc3E 00
0 .46812385C 00
0.49870038F 00
0 .52468354E 00
0.546941461: 00
0.565*6470!: 00"
0.58202332F 00
0.59530962E 00
0.60602117E 00
0.61439610E 00

0.62070155E 00
0.62523049E 00
0.62829089G OC
0.63019574E 00
0.63125521E 00
0.63177449E 00
0.63204056E 00
0.63231069E 00
0.63?79879E 00
0.63365895E 00
0.63497615E 00
0.63676709E 00
0.638990166 00
0.641554715 00
0.64434469E 00
0 .64723331S 00
0.65009737E 00
0.65282965E 00
0 .65534526E 00
0.65758151E 00
0.65950400E 00
0.66H0331E 00
0.66239321E 00
0.66340625E 00
0.66419488£ 00
0.66492079E 00
0.66535139E 00
0.665B5428E 00
0.66638833E 00
0.66700393c 00
0.66773248E 00
0.66858971E 00
0.66957283E 00
0.6706644Si£ 00
0.67183590E 00
0. 673052C7E 00

The index of refraction is 5.036 -j 2;741.
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Table S66. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).

v = 53.8 GHz,

a

(m)

C.COOl
0.0002
0.0003
0.000*
0.0005
0.0006
0.0007
O.OOC-8
0.0009
C . O O I O
0.001 I
0.0012
0.001 3
0.001*
0.0015
0.0016
0.0017
0.0013 """
0.0019
0.0020
0.0021
.0.0022
0.0023 _
0.002*
0.0025
0.0026
0.0027
0.0028
0.0029
0 .0030""
0.0031
0.0032
0.0033
0.003*
0.0035
0.0336
0 . 00 3 7
0.0033
0.0039
0.00*0
0.00*1
0.00*2
0.00*3
0.00**'
0.00*5
0.00*6
0.00*7
0.00*8
0.00*9
0.0050
0.0051
P. 0052
C.0053

.0.005*
0.0055
0.0056
0.0057
0.0053
0.0 J59
0.0060

X

0.563 7806 7F -01
0. 112756136 00
0.16913*266 00
0.22551233E 00
0.281890516 00
0.33826870E CO
0. 39*6*6766 00
0.*5102*89E 00 '"
0. 507*03C8E 00
0. 563 731036 00
0.620159276 00
0.67653739E 00
0.73291*926 00
0.709293*76 00
0.8*5671306 00
0.9020*9066 00
0.953*2761= 00
O.'l'j'l *80*BE' Of
0. 10711332E 01
0. 11275616E. 01
O.U839399E 01
0. 12*031836 01
0. 129 6695 7E .01
0. 13530731E 01
0.1*09*52*E 01
0.1*658296E 01
0. 15222082E 01
0.15735R56E 01
0.163*96*9E 01
0. 16913*2*E"CI~
0.17*77207E 01
0.1 30*098 IE 01
0. 1B60*77*E 01
0. 191 6b5*9E 01
0.197323326 01
0.202961066 01
0.20859900E 01
0. 2l*2367*E 01
0. 21987*576 01
0 .22551222E 01
0.23115025E 01
b.23678780E 01
0.2*2*2573E 01
0.2*B063*7E 01
0.253701*0= 01
0. 25933905E 01
0.26*976986 Ol
~0.27061*31E 01
0.27625256E 01
0.281890*96 01
0.287528236 01
0.29316607E 01
0.298803816 01
0.30***17*f. 01
0. 310079336 01 "
0 . 3 1 5 7 1 7 3 2 k 01
0.32135506E 01
0. 32699299c 01
0. 33263063E 01
0.,_238268*7E 01. .

Qa

(m2)

0.33*933196-09
0.27519962E-08
0.97012*966-08
0.2*39*5816-07

_0._51252510E-07
0.96*12*6*fc-07 ~
0.16825709E-06
0.27730*02E-06
O.*3860*566-06
0.66S*9052E-06
0.971*3220C-06
0.136229856-05
0.1B310093E-05
0.235*86736-05
0.2899*6185-05
0.3*29071 5t-05
0.39180750C-05

~6.*3576219E-05
0.*75*9302E-05
0.5l27**28f-05
0.5*9616936-05
0.58809392E-05
0.62979061E-05

~~0.6758*997E-05'
0.72686908E-05
0.782fl2*92E-C5
0.8*30*3026-05
0.9063C956E-05
0.9710*930E-05

"6.103573536-0*
0.10991573E-0*
0. 1160652 7E-0*
0.12201*36E-0*
0.127805136-0*
0.133516736-0*
0.1392*6996-0*
0.1*5098026-0*
0.151165156-0*
0.15752303E-0*
0.16*220116-0*
0.17127386t-0*
0.178665651-0*
0.1863*7176-0*
0.19*2*6976-0*
0.20228239E-0*
0.21037165E-0*
0.218*5000E-O*

~0.226*7626E-0*~"
0.234*38786-0*
0.2*2355756-0*
0.25026835E-0*
0.25823363E-0*
0.26631*89E-0*
0.27*5731CE-0*
0.28305512E-0*
0.29179*576-0*
0.300798*26-0*
0.3100566*E-0*
0.31953663E-0*

_Q..329.19*O.JE-rO*

Qs

(m2)

0.1576*110E-12
0. 10166*5*6-10
0.117***0 36-09
0.672755856-09
0.26288733E-08

"0.807*17786-08
0.210089**E-07
0.*83B9516E-07
0.10137086E-06
0.196**1656-06
0. 355675356-06
0.60*722176-06 "
0.966957*9c-06
0.1*5371006-05
0.205*11656-05
0.2732078*6-05
0. 3*35*739E-05
C.*ll*1893f-05
0.*73568896-05
0.52905762E-05
0.578866736-05
0.625116636-05
0.670368726-05
0.71715**9E-05
0.767&8101E-05
0.823629*06-05
0.88599*5*6-05
0.95501*276-05
0.103020*3E-0*
0.11105325E-0*
0.119*69616-0*
0.128137556-0*
0.1369*6726-0*
0.1*5813756-0*
0.15*71 1896-0*
0.163618536-0*
0.172561996-0*
0.181589136-0*
0.19076*266-0*
0.200159*16-0*
0.2098*5756-0*
0.21938308E-0*
0.23031302E-0*
0.2*11*9836-0*
0.25238231E-0*
0.263972626-0*
0. 2758660*6-0*
0.288001176-0* '"""
0.300316*66-0*
0.312764*66-0*
0.3253121*6-0*
0.3379*8306-0*
0.350681666-0*
0.361538716-0*
0.37655ft71E-0*
0. 3897H236C-0*
O.*03259*7£-0*
O.*17028506-0*
O.*31 H679E-0*
Q,**553628E-0*

Qt

(m2)

0.3350908*6-09
0.276216276-Ofl
0.981369526-08
0.25067337E-07
0.5 38 8 13 866-07
0.10**8667E-06
0.18926607E-06
0.32619357E-06
0.539975*26-06

'0.861932166-06
0. 13271083E-05
C.19670215E-05
0.279796686-05
0.380B5773E-05
0.*953578*E-05
0.61611*99E-05
0.73535539E-05
0.8*713113E-05
0.9*906190fc-05
0. lC*18019E-0*
0.1128*8376-0*
0.121321056-0*
0. 130015936-0*
0.139300*5E-0*
0. 1*9*5501E-0*
0. 1606*5*3E-0*
0. 17290*266-0*
0.18613238E-0*
0.20012536E-0*
0.21*626786-0*
0.22938533E-0*
0.2**20282E-0*
0.25896108E-0*
0.27362383E-0*
0.28822862E-0*
0.30286552E-0* ~
0.31766001E-0*
0.33275*28E-0*
0.3*8287296-0*
0.36*379526-0*
0.381119616-0*
0.3985*8736-0* ""'
O.*16660196-0*
O.*i3396806-0*
O.*5*66*706-0*
C.*7*3**27E-0*
0.*9*31605E-0*
0.5l**77*3E-0*
0.5347552*6-0*
0.55512020E-0*
0.575580*9E-0*
0.596181936-0*
0.61699655E-0*
0.638111816-0*
0.65961133E-0*
0.68157693E-0*
0.70*057396-0*
0.72708513E-0*
0.750653*26-0*
0.77*730296-0*

(ti

0.*70**27QE-C3
0.3630613*6-02
0. 119612636-01
0.268379*56-01
O.*87900086 — 01
0.7727*6806-01
0.11100215E 00
0.1*83*6016 00
0.1877323*6 00
0.227908*36 00
0.26800776E 00
0. 307*30336 00 "
0.3*5592866 00
0.381693666 00
0.*1*67321E 00
0.**3*3S**E 00
0.*671S615E 00
0.*856327tiE 00
0.*989862*6 00
0.507829376 00
0.512959785 00
0.51525313E 00
0.51560503E 00

" 0.51*8256*E 00
0.51365358E 00
0.5127001*E 00
0.512*19106 00
0.5130fl33*E 00
0.51*779*56 00
0.517*2*9*E 00 '
0.52032*91E 00
0.52*717696 00
0.5288312*6 00
0.532S1672E CO
0.53676790E 00

~""0.5*023*92E 00"""
0.5*322857E 00
0.5*571533E 00
0.5*772097E 00
0.5*931575E 00
0. 55060339E 00

" 0. 55170935E 00 "
0.552759836 00
0.55386215E 00
0.5550<J5*3E 00
0.55650C02E 00
0.55807620E 00
0.559/9359E 00 "
0.56159610E 00
0. 563*1 7*9E 00
0.56518960E 00
0.56685*306 00
0.568368916 00

.0.56971002E 00
0.57087618E 00
0.5718831*6 00
0.57276*6*6 00
0 .573562C9E 00
0.57*32199E 00

-.P..5750856*E 00

The index of refraction is 2.908 -j 1.598.



Table S67. Mie parameters for a liquid watt.̂  sphere: v = 53.8 GHz,
T = 273.2K (O.OC).
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a

(m)

0.0001
C.OOC2
0.0003
0.0004
O.OOC5
0.0006
0.0007
0.0008
0.0009
0.0010
0.0011
0.0012
0.0013
0.0314
0.0015
0.0016
0.0017
0.0318
0.0019
0.0020
0.0021

... 0.0122
0.0023
0.002*.
0.0025
0.0026
0.0027
0.0028
0.0029
C.0030
0.0031
0.0032
G . 3 G 2 3
0.003*
6.0035
0.003(>
0.0037
0.0038
0.0039
0.0040
0.0041"
0.0042
C.0043
C.0044
0.0045
C.0046
0.0047
C . 0048
0.0049
0.0050
0 .0051
0.0052
0.0053

' 0.0054
0.0055
O.OC56
0 .0057
O.G058
0. 0059
0.0060

X

0. 56376067E-01
0. 11275613E CO
0.16913426E 00
0.22551233E 00
0. 281 39051F 00
0.33826870E 00
0. 31464676E 00
0.45102489E 00
0.50740308E 00
0.563781C8E 00
0.62015927!: 00
0.67653739E 00
0.73291492E 00
0. 789293476 00
0.845671306 00
0.90204905F 00
0.95842761E 00
0.1014S048E 01
0.10711832E Oi
0.11275616E 01
0. 11839399C 01
0. 12403183E 01
0.12'/o6957E~01
0. 13530731E 01
0. 14094524E 01
0. 1465S298F 01
0.15222C82E 01
0. 15785856? Cl
0.16349649E 01
0. 16913424F. 01
0. 1 7477207E 01
0. 13040931E :0l
0. 166047746 01
0. 111685496 '01
6. i9732332F 01
0.202961066: 01
0.20359900E 01
0.214236746 01

"6.21987457E 01"
0 .22551222H 01
0. 23i l5025f"01 "
0.236737BOt 01
0.242425736 01
0.24S06347E 01
0.25370140E 01
0.25933905E 01
0.26497698F 01
0. 27061481F 01 " ~~
0.27625256F 01
0.28189049E 01
0. 28752823E 01
0.29316607E 01
0.29080381E 01
0. 30444 174E 01
0.31007938E 01
0. 31571 732fc 01 •
0.32135506E 01
0. 32699299E 01
0.33263083C Cl
0.33626847E 01

^
(m2)

0.28228064t-09
0.23443167E-08
0.84065164F-08
0.21618263E-07
0.4663389CE-07
0.90272408K-07
0.16213772E-06
0.27482798r.-06
0.44302641F-06
0.68061332E-06
0\99578574F-06
0.13860572E-05
0.18362744E-05
0.23?llH4t-05
0.28105715E-05
0.32773223E-05
0.37C38653E-05
0.40865689E-05
0.4<i34101<»E-05
0.47621834E-05
0.50885847i:-05

. 0.54299580E-05
0.58001060E-05 "
0.62091412E-05
0.66625307E-05
0.716052646-05
0. 7698188 7f-05
0.82659808E-05
0.88515981E-05
O.S4421730C-05
0.10026586E-04
0.10597362E-04
0.11151613E-04
P.11691038E-04
0.12221077E-04
0.12749893E-04
0.13286801E-04
0.13841011F-04
O.U420366E-04
0.15030397S-04
6.i56738l6c-04 "
0.16349833^-0^
0.17054728t-04
0.17782164E-04
0. 18524428E-04
0.192 734 73E-04

.0.20022359E-04
"6.20766311E-04
0.21503336E-04
0.22234322E-04
0.22962617E-04
0.23693501E-04
0.24433233E-04
0.25188012E-04"
0.25963134E-04
0. 26762 544F.-04
0.27587797E-04
0.28438633E-04
0.29312301E-04
0.30204726E-04

%

(m2)

0.17384472E-12
0.11221294E-10
0.12982562E-09
0.74539996E-09
0. 2922279 IE-OS ""
0.90146983E-08
0.23587241E-07
0.54692944E-07
0.115428696-06
0.22531316E-06
0.41025618E-06
0.69902899E-06
O.H142638E-05
0.16593867E-05
0.23088014E-05
0. 30117208E-05
0.37H0667E-05
0.43652053E-05
0.49578894E-05
0.54945840f-05
0.599297076-05
0.64749001E-05
0.fc96l886'iE-05
0.74732843E-05
0.80255186E-05
0.86315031F-05
0.92996270E-05
0.10033082E-04

" 0.10829314E-04 '
0.11680572E-04
0.12575243E-04
0.i34y9867E-04
0.14441408E-04
0.15389160E-04
0.16336169E-04
0.17279614E-04
0. 182207156-04
0. 191643 78E-04
0.20117979E-04
0.21090353E-04
0.220 9054 9E-04 "" "
0.23126544E-04
0. 2420431 7E-04
0.25326779E-04
0.26493784E-04

0.27T01739E-04
0.28944967E-04
0.30216266E-04
0.315081 71E-04
0.32814554E-04
0.34130760E-04
0.35454592E-04
0.36786252E-04
0.38123273E-04 """
0.39484716E-04
0.40860890E-04
0.42262182E-04
0.43693566E-04
0.45158915E-04
0.466602806-04

't

(m2)

0.28245450E-09
0.23555382E-08
0.853634326-08
0. 22363665E-07
6.49556'171E-07
0.99287i49E-07
0.18572501E-06
0.32952096E-06
0.55845510E-06
0.90592iS98E-06

" 0. 14060424E-05
0.208508666-05
0.29505381F.-05
0.3980498ie-05
0.51193729t-05
0.62890431E-C5
0.74149320E-05
0.84517742E-05
0.93919907E-05
0.10256767E-04
0.11031555C-04
O.H904358E-04
0.12761V92E-04
C.13682426H-04
0.14688044E-04
0.15792029F-04
0.169978166-04
0. 18299063E-04
0.19680912E-04
0.21122745E-04
0.22601831E-04
0.24097229E-04
0.25593021E-04
0. 2708019/E-04

" 0.28557246E-04
0.300295076-04
0.31507516P-0'.
0.33005388E-04
0.345383456-04
0.36120749E-04
0.37764359E-04
0. 394763 77E-04
0.41259Q45E-04
0.431od943E-04
0.45018212E^04
0.46975212E-04
0.48967326E-04
0.50982577E-04
0.530115076-04
0. 55048877E-04
0.57093377E-04
0.59148093E-04
0.61219485E-04
0.63316285E-04"
0.65447850E-04
0.67623434E-04
0. 69849979E-04
0.72132199E-04
0. 74471 21 66-04
0.76865006E-04 ~

LO

0.61547849E-03
0.47637895E-02
0.15208572E-01
0. 333308506-01
0.58969025E-01
0.907942066-01
0.12700037fc 00
0.16597712E 00
0.206fc9287E 00
0.24871004E 00
0.29178077E 00
0.33525175E 00
0.37764764E 00
0.41687912E 00
0.45099300E 00
0.47888374E 00
0.50048560E 00
0.51648384E 00
0.52788478E 00
0 .53570324E OC
0.54080'J88E 00
0.54388720E 00
0. 54551 715E 00
0.54619586E 00
0.546397816 00
0.54657334E 00
0.54710716E 00
0.546283S7E 00
0.55024451E CO "
0 .55298549E 00
0.55638158E 00
0.56022433E 00
0.564271336 00
0.5682fl()88t: 00
6. 57204S86E 00~
0.57542115E 00
0 .578297386 00
0.58064389E 00
0 .582482406 00
0.58388466E 00
0.584957606 00
0.5858324SE CO
0.58664268E 00
0.587506356 00
0.58851254E 00

0.589709706 00
0.591107736 00
0. 592678256 00
0. 59436470E 00
0.59609848E 00
0 .59780592E 00
0.59942067E 00
0.60089123E 00
0. 6021 8745E 00
0.60330039E 00
0.60424155E 00
0.60504210E 00
0.605742876 00
O A f i A 3 Q & 1 7P fin• OUD3>>*ti it \f\J

" 0.607C4190E 00

The index of refraction is 3.282 -j 1.959.
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Table S68. Mie parameters for a liquid water sphere: v = 53.8 GHz,
T = 283.2K (IOC).

a

(m)

o.oooi
0.0002
0.0003
O.OQf!*"
0.0005
O.OOC6
0.0007
O.OOOB
0.0009
0.0010"
0.0011
C.0012
0.0013
0.0014
C.0015
0.0016"
C.0017
0.0018
C.0019
C.0020
0.0021
0.0022
0.0023
0.002*
0.0025
0.0026
C.0027
0.0028
G.0029
C.OOiO
O.OT31
0.0032
0.0033
0.003*
0.0035
C.0036
0.0037
0.003H
0.0039

._C.OO*0
0.00*1
Q.or>*2
C.00*3
0.00**
0.00*5
0.00*6
0.00*7
0.00*3
0.00*9
0.0050
0.0051

..... Q.0052_
0.0053
0.005*
0.0055
0.0056
0.0057
G . O C 5 3
C.0359
O.OOfcO

X

0. 56378C67E-01
0. 112T561SE 00
0. lt-913*26E 00
0. 2 2 5 S 1 2 3 J E 00~
0.23189051E 00
0.33326870E 00
0.39*6*676£ 00
0.*5l02*89E 00
0. 507*0308E 00
0.5637B108E 00
0.620159276 00
0.67653739E 00
G.73291492E 00
0.789293*7E 00
0.fl*567130E 00
0.9020*9C6F 00
0.958*2761E 00
0.101*80*8E 01
0.107H832E 01
0.11275616C 01
0.11839399F 01
0.12*03183E Ol~
0. 12966957E 01
0.13530731E 01
0. 1*09*52*F 01
0. 1*658298E 01
0. 15222082E 01
O.' i5785656£ 61"
0.163*96*9? 01
0.16913*2*E 01
0. 17*77207E 01
0. 180*0981E 01
0.1860*77*E 01
0.1916S5*9E 01
0.19732332E 01
0.20296106F 01
0. 20859900E 01
0.21*23674? 01
0.21987457E 01

_ . 0.22551222E 01
0.23115025E 01
0.23t,787POE 01
0.2*2*2573E 01
0.2*80f>3*7E 01
0. 253701*OE 01
0.25933905E 01
0.26497698E 01
0.27061*81E 01
0.27625256E 01 "
0.28189049F 01
0.28752823E 01

.__0. 29316607E 01
0.29380381F 01
0. 30444174E 01
0. 31007938F '01
0.31571732E 01
0. 321355C6E Oi
0.32699299E 01
0.33263083E 01
0. 338268* 7E 01

^
(m2)

0.23368529E-09
0.19686082E-08
0.7218*1*3F-08
"6.1909698*F.-07
0.*253*179E-07
0.85073793t-07
0.157*5525E-06
0.27322*15E-06
0.**631975E-06

"6.6b6*6l62E-06"
0.99*60349E-06
0.1363*7818-05
0.17793123F-05
0.222017*8t-05
0.2665252*E-05
6. 303951 53F.-05" "
0.3*768318£-05
0.382i f)568F-05
0.413B9967E-05
0.«*362578E-05
0.47317726F-05

"0.5C*050*2E-05
0.53749209E-05
0.57**2730E-05
0.615*0295E-05
0.6605*65*E-05
0.7095*111E-05
6;"76l'662'i6E-05
0.815R6766E-05
0.87097*05C-05
0. 92 5 8 53 2 *F- 05
0.97966631K-05
0.10319503E-0*
0. 108271 05P-0*
0.11323631E-0*
O.U816082F-0*
0.12313307E-0*
0.12824181E-0*
0.13356781E-0*
0. 13917132r-0*
0.1*5086961-0*
0.15131736E-0*
0. 157835* 6E-0*
0. 16*5882 7E-0*
0.17150*51t--0*
0. 17S50616E-0*
0. 18552266E-0*
0.192*99876-0*
0.199*0955E-0*
0.20625186E-0*
0.21305139E-0*
0.219H5397E-0*
0.22671913t-0*
0.2337C696E-0*

' 0.2*087378E-0*
0.2*82fc237E-0*
0.25589688E-0*
0.26378082F-0*
0.27189599E-04
0.28020499E-0*

^S

(m2)

0.182*9237fc-12
0.11785382E-10
0.136*8062E-09
0.78*83*20E-09
0.308*183*E-08
0.95*6*578E-08
0.25091758E-07
0.58502*9*E-07
0. 12*19861E-06
6.2*367296C-06
0.***920*3E-06
0.75733931E-06
0.12005?85E-05
0.17703596E-05
0.2*?25300E-05

: 0 .31333138E-05
0.3822U06E-05
0.**689*86E-05
0.50662557E-05
0.56216704E-05
0.61*95030F-05
0.66659522E-05
0.71871600E-05
0.77288a7faE-05
0.'8306070*E-05
0.89321675E-05
O.S6177*OOE-05

"" 0.10368803E-6*
0.11185577E-0*
0.12062085E-0*
0.12987061E-0*
0.139*6053E-04
0.1*92*171F.-0*

"0. 15908678E-04
0.16890845E-0*
0.1786675*E-0*
0.18837178E-0*
0.19807l21h-p>
0.20784530E-0*
0.21779008E-0*
0.228007A1E-0*
0.2'385R811E-0*
0.2*960376E-0*
0.26109337E-0*
0.27306334E-04
0. 285*80* 9E-0*
0. 298286* 7E-0*
0.3l l*0327E-0*
0.32*7*782F-0*
0.33824603E-04
0.351»*203E-0*

_0.36550*67E-0*
0.379229*6E-0*
0.3930*010E-0*
0.*Ofc97661E-0*
0.*210979*C-0*
0.*35*6272E-0*
0.45013119E-0*
0.*65l*862E-0*
0.48054513E-0*

\

(m2)

0.23386781E-09
0. 19803936C-08
0.735*b95*E-OS

""" 0. 198B1821E-07
0.*561836*E-07
0.9*62030*E-07
0. 18254701E-06
0.33172665E-06
0.57051835E-06
0.93013398E-06
0.1*3972*7E-05
0.212CS180E-05
0.29738*07E-05
0.399053**£-05
0.5097782*E-05

" 0.62228291E-05
0.7293972'.E-05
0.8:>29055£-05
0.9205252*E-05
0. 10057928E-0*
0.10831276E-0*
0.11706456E-0*
0.12562081E-0*
0.13*73161E-0*
0.1**60100E-0*
0.15537633E-0*
0.16713151E-0*
0.179H5V25E-0*
0.193**25*F-0*
0.20771826E-0*
0.222*56**E-04
0.237*2716E-0*
0.252*3b73E-0*

"0.26735783E-6*
0.2821**76E-0*
0.29682837E-0*
0.31150*85£-0*
0.32631302E-0*
0.3*1*131 1E-0*
0.356961 39E-0*
0. 37309437F-0*
0.38' -;Ob*7E-0*
0.*07*3S22E-0*
0.*2568165E-0*
0.***56785E-0*
0 . * 6398665 E-0*
0.*8380913E-0*
0.5039031*f.-0*
0.52*15737E-0*
0.5***9789E-0*
0.56*893*2E-0*
0.58535865E-0*
0.6059*859E-0*
0.6267*706E-0*
0.6*7B5039E-0*
0.66936031E-0*
0.69135960E-0*
0.71391201E-0*

"6.7370*461E-0* "
0.76075012E-0*

W

0.78032259E-C3
0.59510283E-02
0. 18556431E-01
0.39*7*96*c-01
0.67608356E-C1
0.10089225F 00
0.137*5368E 00
0.17635751E CO
0. 21769*28E 00
0.26197618E 00
0.30903161E 00
0.35709769E 00
O.*0301865fc 00
0.**363S7GE CO
0.*7717*10E 00
0. 50351 91 8E 00
0 .52365*58E 00
O.S3888816C 00
0.55036575F. 00
0 .55892926E 00
0.5651*557E 00
0 .569*2523E CO
0.57213128E OC
0.57365C66E 00
0.57**1306E 00
0.57*87309E 00
0.575*5936E 00
0.576511**E 00
0.57823765E 00
0.58069*50F 00
0.583802*CE 00
0 . 5 8 7 3 8 2 3 2 E 00
0.59120*35E 00
0.5950331 7t 00
0.59865830E 00
0.6019220*F. 00
0.60*71535E 00
0.60699755E 00

0.608779*3E 00
0.61012220G 00
0.61112529E 00
0.61191267F 00
0.61261594E 00
0.61335355E CO
0.61*22193= 00
O ftlS?77'^Sc HA_ . o l J c * ' 3 7 i . . UO

0.616537*5t CO
0.61798239E 00
0.61956167E 00
0.62120718E 00 '
0.622S*672E 00
0.62**11*6F 00
0.6258**2*c 00
0.62711120S 00
0.62819535.E 00
0.62910503E 00
0.62986*28F OC
0.630513*9E OC
0.6310996*£ 00
0.6316727*E 00

The index of refraction is 3.675 -j 2.241.
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Table S69. Mie parameters for a liquid water sphere:
T = 293.2K (20C).

v = 53.8 GHz,

a

(m)

0.0001
c.ocoz
0.0003
0.0004
0.0005
0.0006
O.OOC7

.0.0008
G.CG09
0.0010
0.0011
C.0012
C.0013
0.00! 4

' C.O'J15~ '"
O.C016
0.0017
0.0016
C.0019
o.on?o
0.0021
n.oo?2
0.0023
0.0024
0.0025
0.0026
0.0027
0.0028
0.0029
C.0030
C.0031

O.OOP2
C.0033
C.0034
0.0035
0.0036
C.0037
C.0038
0.0039
C.C040
0.0041
0.0042
0.0043
0.0044
C.0045
0.0046
0.0047
0.0048
0.0049
C.0050
O.C051

"" 0.0002
C.0053
G.C054 '
0.0055
0.0056
0.0057
0.0058
O.C05<J
0.0060

X

0.56378067E-01
0. 11275613E 00
6. 169n426F '66 ~
0.225512336 00
0.281S9051F 00
0.33«26870t 00
0 .3946467bF CO
0 . 4 5 J 0 2 4 3 9 F 00
0. 50740308E- '6o"~
0.5637810RF 00
0.6201 502 7E 00
0.67653739P 00
0. 732914926 00
0. 7592934 7t 00
0. £4567130? 00
0.902 04 906F 00
0. 95342 761E 00
0. 1014a043E 01
0. 107H832F 01
0.11275616F 01
0. 11839399E' 01
0.124031836 01
0. 1 296695 76 01
0. 13530731E 01
0. 14094524F 01
0.14658298E 01
b. 152220B2E 01
0.157858566 01.
0.16349649E 01
0. 16913424E 01
0.17477207E 01
0.18040981E 01
0.186047746 01
0.1916F1549F 01
0.19732332F 01
0.202961066 01
0.208S9900E 01
0.21423674E 01
0.21987457E 01
0.22551222E 01
0. 231150256 01
0.23678780E 01
0. 24242573E 01.
0.24800347E 01
0.253701406 01
0. 259339056 " of"
0.264976986 01
0.27061481E 01
0 .27625256E 01
0.281S9049F. 01 '
0.28752823F 01
67293l"6607r 01
0. 298803811: 01
0. 304441 74E 01
0.31007938E 01
0.315H732F 01
0. 32135506E 01
6V32~699'299= 'of
0.33263083E Cl
0. 3382684 7E 01

^
(m2)

0.19113475E-09
_ 0.16429480E-08

6. 621228226-08
0.17067080E-07
0.3958fi979£-07
0.82 J25357F-07
0. 1573142bt-06
0.27835404E-06
0.45618873E-06
0.69326182E-06
0.98421697fc-06
0.13219460E-05
0. 16992644F-05
0.21030746r-0i
6.25114496F-05
0.29C07469F-05
0.3255938.3C-05
0. 35747B26E-05
0.38650996E-05
0.41396B34E-05
0.44125454F-05
0.46"567480E-05
0.50033987F-05
0.53411559E-05
0.57156649E-05
0.6l290930h-05
0.657S7276E-05
0.70618671E-05
0.75663975E-05
0.80822629E-05
0.85985030E-05
0.9106l6S3t-05
0.95999994F-05

"6. 1007899 IF.-04
0.10546166E-04
0.11007665E-04
0.11471391F-04
0.11945871E-04
0.12438919E-04
0.12956792F-04
0.13503435E-04
0.14079895E-04
0. 14634454G-04
0. 153126896-04
O. l5958387c-04
"6. 1661421 3E-04 "
0.17273254E-04
0.17929866E-04
0.18580540E-04
0.19224477E-04
0.19663364E-04
0.20500864h-64 "
0.21142419E-04
0.21793705E-04
0.22460241E-04
0.23146655E-04
0.23855770F.-04

" '0 .24588fc62E-04
0. 2534424 H.:-04
0.26H9640E-04

QS

(tn2)

0. 187585846-12
0.12118M7E-10
0.14043659f-09
0.30B63072E-09
0.31846132C-08
0.98901189E-08
0.26113952E-07
0.61216C42E-07
0.13062464E-06
0.25707089r-06
0.46916U9E-06
0.79483925E-06
0.12492028E-05
0.182223366-05

"0.24776700E-05
0.31678255E-05
0.38527751E-05
0.45097559E-05
0.51312581F-05
0.57193711E-05

" "0.62814988F-05
0.68283425E-05
0.73731198E-05
0.79309830E-05
0.85181637E-05
0.91503598E-05

""" 0.98407991F.-05 '
0.10598046E-04
0.1142«201E-0«
0.12314342E-04
0.13257324E-04
0.14238086E-0*
0.15240658E-0*
0.16251099E-04
0.17259415E-04
0. 1826C660E-04
0. 19254934E-04
0.20246720E-04
0. 21243904E-04
0.22256238E-04
0.23294357F-04
0.24368157E-04
0.25485657E-04
0.26651775E-04
0.27867907E-04

""0.29131581E-04
0.30437062E-04
0. 3177b537E-04
0.33141128E-04
0.34522818E-04
0.35914942E-04

' 0.37313628t-04 "
0.38717641E-04
0.40128827E-04
0.41551C29E-04
0.42990127E-04
0.44452419E-C4

' '0.45944427F.-04
0.47471505F-04
0.49037262E-04

9t

(m2)

0.19132233E-09
0.16550665E-08
0.63527210E-08
0.17875713E-07
0.427735936-07
0.92215487K-07
0. 18342826E-06
0.33957008E-06

" 0.58681337E-06
0.95033272E-06
0.14533789E-05
0.21167853F-05
0.294S4672F.-05
0. 39253082E-05
0.49891196E-05
0.60685725E-05
0.71087134E-05
0.80845384E-05
0.67963578E-05
0.98590544E-05
0.10694044F-04 '"
0. 11525090C-04
0.12376518E-04
0.13272139E-04
0.14233829t-04
0.15279453E-04
0.16420527E-04
0.17659913E-04
0.18990599E-04
0.20396605F-04
0.21855827E-04
0.23344255E-04
0.24840658E-04

'0.26330090F-04
0.27B05581F-04
0.29263325E-04
0.30726325E-04
0.32192591E-04
0.33682823F-04
0. 35213030E-04 ~
0.36797792E-04
0.38448052E-04
0.4P170111E-04
0.41964464E-04
0.43826294E-04
C.45745794E-04
0.47710317F-04
0.49706403E-04
0.51721669E-04
0.537472956-04
0.55778306E-04
0.57814512F-04
0.59860060E-04
0.61922532E-04
0.64011270E-04
0. 661367816-04
0.683081896-04
0.70533089E-04 '
0.72815747t-04
0.75156902E-04

U)

0.980470106-03
0.73220097E-02
0.221065256-01
0.45236275E-01
0. 74452758F-01
0.10725003E 00
0.14236599C 00
0.16027508F 00
0.222599926 00
0.270506146 00
0.32280719E 00
0.375493536 00
0.4236l570t 00
0.4642? fc84E 00
0.496614636 00 "
0 .52200502E 00
0.54197919E 00
0. 55782473F 00
0.570370616 00
0.5S011353E 00
0 .5873U285 f 00
0 .59247625E 00
0.59573454E 00
0.59756625E 00
0. 59844500F 00
0.598866946 00
0.599298606 00
0.60011876E 00
0.60157138E 00
0.60374469E 00
0.606580736 00
0.609918186 00
0.61353678F 00
0.61720o346 00
0.62071764E 00
0.623905186 00
0.626659156 00
0.62R92479E 00
0.630704346 00
0.632045516 CO "
0.63303679E 00
0.633794316 00
0 .63444322E 00
0.6351034CE CO
0.63537183F 00
0.636314426 00
0 .63795555E 00
0.63928455E 00
0.64075905E 00
0.642317306 00
0.643887226 CO
0.645402436 00
0.646302546 00
0.648048326 00
0.649120516 00
0.650018306 00
0.650762626 00
0.65138823E 00
0.65194CC5E 00
0.652465166 00

The index of refraction is 4.120 -j 2.472.



Table S70. Mie parameters for a liquid wat?r sphere:
T = 303.2K (30C).

v = 53.8 GHz,
72

;i

(m)

O.i'i'XH
O . O ' j i - 2
f . G O C ' 3
C . O O G 4
0.0005
C.0006
o.oo':?

' C . O O u S
G . O O C 9
0.0010
C.001 1
0.0012
0 . 00 1 3
0.0014
0.0015
0.0016
C . O O L 7
C . 0 0 1 C
0.0019
G.0320
0.0011
0.0022
0.0023
0.0024
0.0025
0. 302n
0.0027
O . O O J . y
C.9 J29
C . O O f O
0.3031
o . n o - 2
C.0033 '
0 .0034
0.00:5
O . O C 3 6
0.0037
0 . 0 u < 8
0.0039
0.0040
C .0041
G . - 7 0 4 2
:. .0043
C . 0 0 4 4

0.0045
C.0046
0 .0047
0.0048
C . C 0 4 9
O . O J 5 0
C.0051
G • • j 0 5 2
C.OOSi
0 .0054
0.00 ',5
0.0056
0 . 0 0 5 7 "
0.0058
C. 0059
0.0060

y.

0. 5 6 J 7 8 0 6 7 F - 0 1
0. 1 1 2 7 5 6 1 3 F GO
0.1 - ,y i3426 l 00
0 . 2 ? 5 ' j l 2 3 3 C 00
0 . 2 3 l o 4 0 5 1 F 00
0. 3:>32637GE 00
0.3946'.676E 00
(K451024B9F. 00
0.50740:iC8t 00
0 . b h > 7 B l 0 8 = 00
0 .62015927F 00
0.67653739E 00
0 . 7 3 2 9 1 4 9 2 F CO
C . 7 8 9 2 9 3 4 7 F 00
O . H 4 5 6 7 1 3 0 F 00
0.90204906F 00
C . 9 5 S 4 2 7 6 1 E 00
0.1014304H'E 01
0. 10711 832F 01
0.112 7561 6E 01
0. 11839399t 01
0. 12403183E 01
0.12966957E 01
0.13530731E 01
0 .140J4524E 01
0. 14r>5S298f : n'l
0 . 1 S 2 2 2 0 » 2 t - . 01
0. 1 5 7 H 5 B S 6 5 .01
0. 1634')649c 01
0. 16913424F. 01
0. 1 7 4 7 7 2 0 / t 01
o. i B 0 4 G 9 a i n _ . PL
0. lS '>04774r 01
0. 19168549F 01
0. 19732332E 01
0.20296106F 01
0.20H59900E Cl
0 .21423674F 01
0 .21 ' ) d7457F 01
0 . 2 2 5 5 1 2 2 2 F 01
0. 211 150256 01
0 . ? 3 a 7 3 7 S O c 01
0. 242 42 571E 01
0. i '4ao6:J47E . 01
0. 253 70140: Ol"
0. 2 b y 3 3 9 0 5 E :01
0.2649769BF 01
0 .27061481E 01
0 .27625256E 01
0. 2H! 39040!! 01
0 . 2 5 7 5 2 3 2 3 t '01
0. 29316607E 01
0. 29Sd').13'lF. 01
0. 30444 174E 01
0. 31007438E. 01
0 .31571 73>f- ' 01
0. 321 35506r "01
0. 32609290': 01
0. 332630iii3E 01
C. 3 3 H 2 6 S 4 7 E 01

<la

(m2)

0. I S ^ l O l S f t r - O S
0.13035435^03
0.53P.10065E-08
0 .15549723F-07
0.379 ' )52 7 l r -07
0 .32787722 t -07
0.16356751F-06

"""0.29299349f-06
0.47471690E-06
0.70174127F-06
0.9672185H-06
0.12719365E-05
0.16157965F-05
0.19b64765E-OS
0.236109?Bt-05
0.27178903F-05
0.3045051CF-05
0.33417210L-05
0.36144484C-05

~ ~0 .3873517Cr . -05~
0.41303965E-05
0.43962291r-05
0.4681H65F-05
0.45932960F-05
0.53336075E-05
0 .5714B740r -05
0.61ib32 »5t-05
0.65b )41h3E-05
0 . 7 0 5 3 2 3 4 2 d - 0 5
0.75358075t-05
0.8020794 7E-05
0. 8499546 3C-05
0.89664245^-05 ""
0.9419731 2T-05
0.98614546F-05
0.10296630E-04
0.10732256E-04
0.1 1176118E-04
0.11635595F-04
0.121 16356E-04
0.12624150E-04
0.131 59195F-04
0.13721074E-04
0. 1430633 7£-04

"o". 14>»097C3L-04
0.15524507E-04
0. 16144302F-04
0.16763312E-04
0.17377679b-04
0 . 1 7 0 H 5 9 0 5 F - 0 4
O . i a 5 o 8 9 0 b f c - 0 4
0.191.i<,61 1E-04
0.197 i ;2424f--04
0 . 2 0 4 0 2 7 7 5 K - 0 4
0 .21025873^-04
0 . 2 l 6 6 6 2 8 b t - 0 4

" 6.22327324(:-04
0.23010522r-04
0.23715504E-04
0.24440145E-04

<)
'S

(m2)

0. 190f ,1433E-12
0 .1231721H-10
0 .142H294H-09
0 .62349P38F-09
0 .32511562F-08
C.10137530t-07
0.26917593F-07
0.634:36823F.-07
0. 13605630E-06
0.26782647L-G6
0.48645063fc-06
0.81657C36E-Oi
0. 126S2985E-05
0.18292985E-05
0.24687588E-05
0. 31503641E-C5
0.38426870E-05
0 .45229262E-05
0.51767947E-C5
0.57979896E-05
0.63877642E-C5
0.69541547E-05
0.75105063E-05
0.80738109E-05
0.86625805E-05
0.92947503E-05
0.9<>r t52341b-05
0. 10743H38F-04
0. 11573596E-04
0 .12470224E-04
0.13423039E-04
0.14417072E-04
0. l t>436060fc -04
0. 16465?03i:-04
0.1 7493S47E-04
0.18515024E-04
0.19529602E-04
0.20539534t-04
0.21552769E-04
C.22579028E-04
0.23629109E-04
0 . 2 4 7 1 3 3 5 8 E - 0 4
0 .25840622E-04
0.27016633E-04
0.28243841E-04 "
0.29520452E-04
0. 30841344E-04
0 .321- )yV79E-04
0.33534321E-04
0.34983858F.-C4

'0 .36<t05210"-04
0. 3782S533E-04
0 .39257153E-04
0.40691913E-04
0.42136307E-04
0.435-J6141F-04
0. 450776 13E -04
0.46537666t-04
0.48132104E-04
0.49715323E-04

1)
" L

(m2)

0. 1542-5^<,3r.-09
0 . 1 3 7 5 8 h O f l L - O R
0.552. i l)262E-08
0 . 1 6 3 7 3 ^ 2 5 E - 0 7
0 .41246430 t -07
0 .929252<:<1E-07
0.19048514E-06
0. 35643031F.-06
0.61077520E-06
0.969567741-06
0. 14536699E-C5
0.20885072E-05
0.28840950E-05
0.3R157750L-05
G . 4 3 2 9 U 5 1 6 E - 0 5
0.58682544E-05
0.6B877380L-05
0.78646481E-05
0 .67912431E-05
0.9671 5066E-05
0.10518161E-04
0.11350384E-04
0.12191623E-04
0.13067107E-04
0. 140011 88E-04
0. 15014624E-04
0. H < 1 2 1 5 b r t F - G 4
0 . 1 7 3 2 7 2 5 7 L - 0 4
0.18626830E-04
0.20006031E-04
0.21443033E-04
0.22916618E-04
0.24402485E-04
0.25885034E-04
0. 273i5101E-04
0.28812254E-04
0.30261857E-04
0.3171 5652E-04
0. 33138364E-04
0. 34695884E-04
0 .36253259E-04
0. 37872553E-04
0. 39561(>95t-04
0 .41322972E-04
0 . 4 3 1 5 3 5 4 5 F - C 4
0. 4504495^-04
0.46935546E-04
0 .43962291E-04
0.50962000i-04
0. 52S74763F-04
0.54 ty94i!«t : -04
0.5701814' iE-04
0 . 5 9 G 4 9 5 7 7 E - 0 4
0.61094668E-04
0.63162181F.-C4
0.65262420E-C4
0 .67404937E-04
0.695961S7E-04
0. 71847608E-04
0.74155469E-C4

,.

0. 123541??!:"-C2
O . B 9 S i ; 3 f . 4 ^ r -02
0. 25d'j . ' , ' j02r:-Ci
0. '>0295' .27f -01
0 . 7 8 f > 2 2 f - 7 ; ' F - C l
0.10909?. 3 H: 00
0.14131069E 00
0. 17uG c /343 t 00
C. 22 2 76 3 5 OF 00
0 . 2 7 6 2 3 ? 5 4 f c 00
0.3346362 IE CO
0. 390982 75E 00
0 .43975616E 00
0 .47940415T 00
0.51114533E 00
0 . 5 3 < 8 4 h 5 5 i CO
0 . 5 5 7 9 f , ? 5 7 t CO
0 . 5 7 5 0 9 5 7 7 F CO
0 . 5 f t 3 8 5 8 C 7 f 00
0 . 5 9 9 4 S 1 8 3 C 00
0 .60730809E 00
0.61268014E 00
0.61603826E 00
0.61787283E 00
0.6187G325E 00
0.619.04645E 00
C.61937151E 00
0.620054191; 00
0.^ .21340041 00
0 . 6 2 3 3 2 3 2 0 ? 00
0 .62596262E 00
0.629109S2E 00
0 .63256097? CO
0.636C9i5CE 00
0 . 6 3 9 5 0 4 7 0 H 00
0.64263016E 00
0.64535367F 00
0. 647615 02E 00
0.64940739E OU
0.6507695SE 00
0 .65177f ' 38E CO
0.65254CC:? 00
0 . f . 5 3 1 7 2 7 i T 00
G.6537S21' , t 00
0 . 6 5 4 4 9 6 4 3 5 C O
C. 6 55 355.? 7= 00
0 . 6 5 6 3 9 9 2 5 E 00
0 . 6 5 7 o 2 5 1 2 r 00
0 . 6 5 S C 0 7 3 7 E 00
0 . 6 6 0 4 5 1 0 7E CC
0 . 6 6 1 9 5 2 c 7 £ 00
0 . 6 6 3 4 4 7 2 6 E 00
0 .6646163C? 00
0.66604!.i2£ 00
0 . 6 6 7 1 1 2 H V E 00
0 . 6 6 8 0 1 2 B O f c 00
0.66875B33F. 00
0.66938043E 00
0.66991931H 00
0.67C42017F. CO

The index of refraction is 4.641 -j 2.640.
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Table S71. Mie parameters for a liquid water sphere:
T » 263.2K (-10C).

v = 60.0 GHz,

a

(m)

0.0001
0.0002
C . O O C 3
C . O O D *
O . O O t - 5
C.0006
C.0007
0.1008
0.0019
0.0010
0.0011
0 . 00 1 2
0.0013
0.001*
0.0015
0. )1!6
C.0017
0.001 fa
0.0019
0 .0020
o . o o ;. i
G . 0 0 ? 2

'c .00?* "
G . 'J 0 2 5
C.0026
0 .0027
C . 0 0 2 3
r. ."" . ) ci

0 . 0030
C . 003!
.-; . 0 "* 3 2

C • 003 3
0.003*
0.0035
b'10036'
0 . 0 0 ^ 7
0 . 3 0 ' *}
C . '; o ; 9
C . >i*0
C . O'J* 1
o . 00*2"
0.00*3
0.00**
0.00*5
0.00*6
0.00*7

"0.00*d ~
0.00*9
0.0050
O.OJ51
0 .0052
0.0053
0.005* .
0. 0055
0 . 0056
0.0057
0.0053
0.0059

. 0 . 0060 ._.

X

0.62375152^-01
J .125750*?F 00
0. 1 8 K 6 2 5 5 7 E 00
&.25150079F GO
0. 31*37606^ Op
0 . 3 7 7 2 5 1 3 3 E 00
0.**0126*3F 00
0.503C0175E' 00
0. 565B7702E- 00
0 .623 7521 7c 00
0.691627**F 00
0. 75*5!)277fc""00~
O . B 1 7 3 7 7 3 3 E 00
0.6302529M1 00
0.9*31 2 78 7E 0.0
0. 1006002*E 01
J.106r t3782c 01
0. 11 317530E 01
0. 11 9*6? 78? 01
0.125750355 01
0. 132037d3r : Cl

0.1 '*'Vfil 2 S ftf: Cl
' " 0. 150si:)0*6E Ol"

0. 1571879*1" 01
C.163*75*2E 01
0.16976300? 01
0.176050*7" 01
0 . 1 1>, ? J 3 8 1 * r C 1

"0. 16:)62553E 01

0. 201 20062:: 01
0. 2 '07* "•, 816: 01"
0.21377573E 01
0. 2200632 IE 01

~d.22635069E Ol '
0 .23263826F 01
0.23^'J257*£ 01
0. ?* 521 33?'i: 01
0.2il5. ' jC70c 01
0. C '577c!837E 01

0.2703632*? 01
0 .276S5071E 01

0. 28-)22577E 01
0.295513**1: 01
0, 301 H O O - / 2 E "01
0. 3080B3*OK 01
0.31*37597E 01
0. 320663*5? 01
0.32&95103E 01
0. 333238*1E 01
0. 32952603F 01
0. 3*531 1*7£: 01
0. 3521 'J l l*G 01
0 . 3 5 B 3 S 3 5 2 E 01
0.36*o76l9E 01
0.37096376E 01

(m2)

0.38722581F-09

0.11317322F-07
0.28662637F-07
0.60723835F-07
O.U525265E-06
0.202881 78fc-06
0.33737172F-06
0.53*71*96E-06
0.80') ')3&35E-06
0.11707616E-05
'6'. 16096355t-05'""
0 .209957*C£-05

0.30733590E-05
0.3*9r)12:) lE-05
0.387b8*i5E-05

" 0.*22'.3591F-05
0 .*5&325<>l f -05
0.*S310120E-05
_ c - i ^ n - o i l f — A S

^ " r 7 7 r 3 ^ 2 2 ' " - O S

G.62?00727" -05

0. 7*1 17H3*t-05
0.8C12C9P1F-05
0 .8610B3C3E-05
0.91939*6*E-05
0.975*9209E-05
0. 1024*9E6r-0*
0. 10821 59B.C-0*
0. 11 3*563*E-0*
0.1 1879112ir-0*
0.12*332*OE-0*
0.13016755F-0*
0. i36J5101f-0* "
0.1*289559F-0*
0. 1*9772 39F-0*
0. 156'51723E-0*
O.lr .*2*179t-0*
0.17165279F-0*
0.17907092E-0*
0. 186***96F-0*
0.19375992E-0*
0. 2010370*F-0*
0.20832565F-0*
C.21569227L-0*

'"' ""0.22320586E-0* ""
0.23092653E-0*
0.238B957*C-0*
0.2*71302iE-0*
0.25561836E-0*
0.26*32579E-0*
0 .27320275f -0*
0.28219030t-0*
0.29123956E-0*
0.30031232F-0*
0.30939220E-0*
0.318*8336E-0*

(m2)

0.23*01S53K-12
0.15120183t-10
0. 17512859F-09
0.10065970E-08
0. 39*tf*7l8E-08
0.12173*62E-07
0.3177179*E-07
0.73263777F.-07
0. 153112*7E-Cb
C. 29*27753F-06
0.52392807E-06
0.66607020f:-06 "
0. 132 C >097*E-C5
0.189*2B92F:-05
0.25153270E-05
0. 31370.1C9E-05
0 .371 28593E-05
0 . * 2 2 3 5 3 8 B f c - 0 5
O.*67*2607£-05
0. 508656.92E-05
0 5*C' 90907F~05
0.5910(>a(>CE-05
0 .63757*3*E-05
0.690087T3E-05
0.7*92622')E-05
O.B1*7265*F-05
0.38530687E-C5
0.<559*6- j7 lE-05

0.11130002E-0*
0.11''06*71£-0*
0. 126tJ5123c-0*
0. 13*63l27r-0*
0. 1*260*59E-0*
0.15069052E-0*

" 0. 15901*16£-0*
0.1676*825E-0*
0. 1766*9056-0*
0. 1860*71 1E-0*
0. 195S*OB*i--0*

0.216*6*9RE-0*
0.22717169F-0*
0.23805303E-0*
0.2*905967E-0*
0.26J15987E-0*
0.27135029E-0*

' 0.2d26*35*F-0*
0.29*09013E-0*
0.30572337E-0*
0.31759511F-0*
0.3297*931E-0*
0.3*221*636-0*
0. 35500**5E-0*
0. 3A811005E-0*
0.38151076E-0*
0.39517021E-0*
O.*0905288f-0*
0.*23123*2E-0*
0.*3735**7E-0*.

(m2)

0.387*593*t-0 i;
0 .32079167E-08
O.I l*92*53f-0/
0 .2966923*E-07
0.6*6723*9E-07
0. I27*2612t-06
0. 23*65361E-06
0.*10635*9E-06
0 .6a7927*2E-C6
C. 110*213VE-05
0.169*6897F-05
O.2*7S706*E-05
0. 3*286713E-05
0.**V**9*5E-05
0.55891660C-05
0 . 6 6 3 5 1 5 * C E - 0 5
0. 75fcb702. r j ( . :-05
0. a * * 7 8 9 7 4 E - 0 5
0.9l",25) 96E-05
0.1001 7'i31E:-0*
0. 1 OR 1993'iF-O*
0. 1 16900 L f i C - 0 *
0. 1265S. 'UAr-0*
0.1 3729335E-0*
0. 1*90**06E-0*
0.161 r j9363E-0*
0. 17*ft3h99F-0*
0. 18788603E-0*
0.2C1122*6f-0*
0.21*2* rJ89E-0*
0.227200t ' )h-0*
0.2*030 75f-.F.-0*
0.253*7239E-0*
0.26693699E-0*
0.28035U08E-0*

'" 0.29536.517E-0*
0.3105*38*E-0*
0.326*21*3E-0*
0. 3*2?6*3*E-0*
0.36008263E-0*
0.37765189E-0*
0.39553590F-0*
0.*1361665E-0*
0.*3K-i l2<)5E-0*
0.*5009670E-0*
0.*68'«3552E-C*
0.*S70*^5AE-0*

" 0.505»5**OE-0*
G.52501666fc-0*
0.5**61911E-0*
0.56*7253*E-0*
0.50536767E-0*
0.6065*0*2E-0*
0.62820720F-0* . .

"' 0.65030035E-0*
0.67275032E-0*
0.695*8303F-0*
0.718**508C-0*
0.7*160678E-0*
0.76*96508E-0*

OJ

C . 6 C 3 9 S 1 3 2 E - C 3
O . * 7 l 3 3 < < '.7"-02
C. 1523--1572L-C1

0. 61053*7*t-0l

0.13539H69E 00
0. I 78*1560r. 00
0 . 2 2 2 6 0 3 0 2 E CO
0.26650405E 00
0.3091536SE 00
0. 3*9d27' ' ,7C 00
C . 3 8 7 6 * 2 C 9 b 00
O.*21*6879-: 00
0.',5C12*C3E 00
0 . * 7 2 V t - . ' V * 7 F 00
0 . * l> 9 ?. f> I 3 > •- C-j
0 . * ' < r-> '> 5 1 * 2 :: C J
0. ^0573***:: CO
0 . 5 0 7 7 6 * l f a E OC
0. 50731039C CO
C . 5 0 5 6 1 3 1 A E 00
0.50 3 7797 IE 00
0 . 5 C 2 6 3 7 5 1 E CO
0.50271180E 00
0.50*16228? 00
0.5C693536E 00
0.51C66363:: 00
0.51* '57f tC2t 00
0. 5lS*.i!V9te OC
0.523H563r . c 00
0. 5 2 7 E 7 C ' 3 C r : CC
0. 53ri**B9f. 00
0 .53*2256*E 00
0 .53653616E 00
0. 53i :36*59? 00
0.53965369? 00
0 . 5 * i l 6 > J 6 . U 00
0.5*2*6 7 7 7 E 00
0 .5*3n /7 -o i 00
0.5*5*73*6':" 00
0.5*727006E 00
0.5*9232*tE CO
0.55128735E 00
0.5533*699c CO
0.5553210*1: 00
0 . 5 5 7 1 3 3 7 * E 0 C
0. 55S75 :-6rif 00
0.56015390E 00
0.56135261E OC
0.56233b60E 00
0.5633199SE 00
0.56*207*3E 00
0.56510723E 00
0.56606156E 00
0 . 5 6 7 C 9 1 1 1 E 00
0.56819528E 00
0.56935859E 00
0.5705*'555e 00
0.57173127E 00

The index of refraction is 2.813 -j 1.485.
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Table S72. Mie parameters for a liquid water sphere:
T = 273.2K (O.OC).

v = 60.0 GHz,

a

(m)

0.0001
O . O O C 2
0.0003
0.0004

" 0.0005
0.0006
0.0007
0.0003
0.0009
0.0010
C.001 1
0.0012
0.001 3
0.0014
0.0015
0.0016
0 .0017
C . O O M
0.0019
0.0020
O.OO/! 1
0 .0022
O.oo ;: 3
0.0024
0 .0025
0 . 0 0 7 •>
'j . ;)<ji '7

__u_ . i ' ; 0 / " i
C .002- )
0.0030
0.0031
0.0032
0.0033
0.0034

" 0.0035
0.0036
C . 0 0 3 7
0.0038
C.0039
0.0040
P .004 1

0 .0042
C.0043
0.0044
0.0045

0.0045
0 .0047
C.0041
(• .0049

C . " > C 5 . - j
0 .0051
0.0052
0.0053
0.0054
O . O J 5 5
0.0056
0.0057
O . G 0 5 H
0.0059
0.0060

X

0 .62S75152C-01
0. 12575042E CO
0. 18-J62557E 00

v 0. 25150079F. 00
0. 31437o06E '0~6
0 .37725133F 00
0 .44012643E OC
G . 5 0 3 C C H 7 5 F 00
0.565. 3 7 / 0 2 E 00

_. . . ..... 0 .62*7521 7E 00
0. 69162744E 00 ~"
0. 7 5 4 5 0 2 7 / E 00
0 . 8 1 7 3 7 7 3 3 E 00
0. «a02' j296F 00
0 . 9 4 3 I 2 7 8 7 F 00
0. 100 60 02 AS 01
0. I"*:, 33782F ui"
0. 11317530r 01
0 . 1 1 9 4 6 2 7 H E 01
0 .12575035E 01
0. 13203783F 01
0. 13i!32550f: 01
0. 14461 2 3 B L 01 ""
0. 1 5'J'70046F 01
G . : 5 7 i e 7 9 4 r 01
0. 16347542F . CM
0. : d v 7 ( > i 0 9 c 01
0. i 7ft 0504 7r n 1

~0. 132333.14F." 01
0. I o 0 6 2 5 5 ' 3 E .01
0. 19491310E 01
0.20 1 20 06 BE 01
0.2074B816 1 ; 01
0 . 2 1 3 7 7 5 7 3 E 01

"d. 2 2006 32 1?.: 01
0 .22635069E 01
0 . 2 3 2 t 3 b 2 6 E Cl
0 .23392574F 01
0 . 2 4 5 2 1 3 3 2 E Cl
0.25150070E 01
0 . 2 5 7 7 8 8 3 7 E 01
0. 264C7566E 01
0.2/036324!; 01
0.27665071E ' 01
0.28293829F 01

0.2I3922577E 01
0.29551344F. 01
0. .'-.01 : i O O ' V 2 F ' 01
0. 30H ';8'!40E 01
0. j l 4 T 7 5 - S 7 t . 01
0.3 20 06 3 ASF. Cl
0. 32695103F. 01
0.3 3.3 2 3 34 IF 01
0.33952608E 01
0 .34581347E 01
0.35210114E 01
0. 35836852E .01
0 .36467619F 01

... 0 .37O96376P 0.'.
"0 .37 /2511 5C ;6l"""

Qa

(m2)

0.33603342E-09
0.28014495F-08
0. I0106138f-07
0.26189287t-OV
0. 569H9368L-07
0.11130248F.-06
0. 201'.5654rF-06
0. 34305953F-06
0.55251974c-0h

, ._0.84131369F-06
0. 12083965H-05
0.16356'»BOu-05
0.20909629F-05
0.25383052r-05
0.29505391 F-05
0 .33170327E-05

~ 0.36447'.91[-05
0.3T51349«:.-05
0 .42574602E-05
0 . 4 5 H 2 0 6 1 6 E - 0 5
0.49401 597F-05
0.53414833?-05

" 0.57893567L-05
0 . 6 2 7 V 9 3 D 4 F - 0 5
0.68031250E-OS
0 .73443998C- -C5
0. 7888 8 21 5r -05
0.3424226')l--0'i

~ '0 .89437l62t -05 "
0 .94464140F-05
0.99368699E-05
0.1042348CF.-04
0 .10916A35H-04
0.11426807F-04

""CJ.ii962368e.-04
0.12530742E-04
0.13132696E-04
0.13766738E-04
0.14427264E-04
0.15106125F-04

~ CT.i5794227E-04
0.16483405t-04
0.17166O88F-04
0.17846003E-04
0.18518622E-OA
0.19190193E-04
0.19d67235C-04

" 0 . 2 C 5 5 o 7 4 S F - 0 4
0 .21265107C-04
0 .21997257E-04
0 .22755397C-04
0.23539236E-04
0 .24345747&-04
0.25170142F-04
0.26006252E-04
0.26843909E-04
0.27<.93284f--04
0.28537150E-04

.. 0.29330331E-04
0.3022A750E-04

Qs

(m2)

U . 2 6 1 K 2 3 7 7 E - 1 2
0. 16936799E-10
0.19657008F-09
0.11333596E-08
0.44650754E-08
0. 13345H4E-07
0.36390912E-07
0.34593353F-07
0. 1 7b21834E-06
0.34468559E-06
0.61490073F-06
0. 10115937E-05
0.15324013E-05
0.21403057E-05
0.27741030E-05
0 .33769920K-05
0.3918B990E-05
0.43994396E-05
0.48372704E-05
0.52582309F-05
0. 5686 1 463E-05
0.61495457E-C5
0.66601342F-05
0.72316234!:-05
0. 7 a t 3 5 3 3 0 E - 0 5
O.r t5681 049F-05
0. 93210J01E-05
0.10114011E-04
C. 10932483E-04
0.1 17&34 5 4f -04
0. 12597688E-04
0. 13430514E-04
0. '14262093E-04
0. 1 5096809E-OA

'0 .15942147E-04 ' "
0. 16807302E-04
0. 17701590E-04
0.18632869E-04
0. 19606203E-04
0 .20622785E-04
0.21680302E-04
0 .22773092T-04
0.23893837E-04
0.25034751E-OA
0.26139533E-OA
0.27353817F.-04
0.28526265F-04
0.29703142E-04
0.309 03 1.3 IE -04
0 .32U6412E-04
0.33353717E-04
0. 3462030 1K-04
0.35920151E-04
0.37255202E-04
0.38625105E-04
0.40027546E-04
0.41453567C-04
0.42913758E-04
0.443K8566E-04
0.45879540E-04

Qt

(m2)

0 . 3 3 0 2 9 5 4 4 E - 0 9
0.28183S64E-08
0. 10302710E-07
0 . 2 7 3 2 2 6 4 9 F - 0 7
0 .61454443f -07
0. 12514761F.-06
0. 237 t i4747E-06
0 . 4 2 7 6 5 2 8 8 C - 0 6
0 .73073ab '3 f -06
O.I 1859093t-05
0.18232977E-05
0 .26472417E-05
0.36234142E-05
C.467a70C9F-05
0 .57246471E-05
0.66940247E-05
0. 75636681C-05
0. 83507894E-05
0.90947306E-05
0.9B4029.25F.-05
0. 10623306E-04
0. I l491029e-04
0.12449491E-04
0.13511609E-04
(i . 1467K.63E-04
0.15912505L-04
0.1 720' i ' !52b'-04
0. 1 H 5 3 8 2 3 3 E - O A
0. 1987&199C-04

0.2120.986Hf-04
0.2253455-3t-04
0. 23853994E-04
0 . 2 5 1 7 3 7 2 3 E - 0 4
0 .2 f . 523o l6E-04
0 .27905015F-04
0.29338044E-04
0.3CS34286E-04
0.32399606E-04
0. 34033466C-04
0.3572H910E-04

'" 0 .37474529E-04
0. 39256498F-04
0.41061925E-04
C.- .2680754E-04
0.44708155E-04
0.4654401CF-04
C.4f l3 c <3500£-04
0. 5 0 2 f ) 4 f l 9 1 c - 0 4
0 . 5 2 1 6 S 2 3 K E - 0 4
0.54113669E-04
0.561091 15E-04
0.58159533E-04
0.60265898E-04
0.62425344E-04
0.64631357E-04
0.66876455E-04
0 . 6 9 1 b l 3 5 1 E - C 4
0. 71450908E-04
0 .73768S97E-04
0.76104290E-04

1.'*

0 .77855261F-03
0. 60093924F -02
0. 1 9 0 7 9 4 5 ! h - C l
0 . 4 1 4 3 0 5 ' j O E - O l
0. 72656f t i l ^ - O l
0 . 1 1 0 6 3 0 2 1 E 00
0 .153001CU C O
O . l 9 7 3 0 8 4 4 n 00
0.24383362F 00
0 .29062879E 00
0 . 3 3 7 2 4 6 4 8 E 00
0 . 3 9 2 1 3 l l i c 00
0 .4229 301 8E 00
0. 4 5 7 4 r> 724? 00
0.4845'.017t'; 00
0 . 5 0 4 4 7 3 5 1 ? 00
0 .5UH2148E 00
0. 5 2 6 i i 2 S l » F 00
0 .53187615E CO
0 . 5 3 4 3 5 7 1 3 E 00
0 . 5 3 5 1 o U 3 U E 00
0 .53516054F 00
0 . 5 3 4 9 7 2 3 7 6 OC
0 . 5 3 5 2 1 5 5 6 E 00
0.53630S531: 00
0.53 ' ' i4 i l02f- : 00
0.541610121: 00
0 .54 'J :J7 ' )62E 00
0 . 5 5 0 0 . V H H O F GO
0 . 5 5 4 6 2 1 7 0 ? 00
0 .55903853E 00
0 .56302994? 00
0.566 ' .342GE OC
0.569183'-5f CO
0. 571 30039; OC
0. 572a t J420 f 00
0.574087ib!- 00
0 . 5 7 5 C 9 5 4 7 L 00

- 0 .57608593E 00
0 .5772C160E OC
0.572534315. CO
0.58011013E 00
0 . 5 3 1 R 9 7 6 2 E On
0.58382249F. 00
0.56578867E 00
0.58769786E 00
0. 53946478? 00
0.59 10 31 61C 00
0 . 5 9 2 3 7 4 4 4 E 00
0 .59349900? 00
0 .59444380E 00
0 .59526438E 00
0.59602779E 00
0. 59679610E CO
0 . 5 9 7 6 2 1 7 4 E 00
C.59852970F 00
0 .59952933? 00
C. t0060477: 00
0 . 6 0 1 7 2 4 t ? E CO
0.60285035? 00

The index of refraction is 3.150 -j 1.839.
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Table S73. Mie parameters for a liquid watev sphere:
T = 283.2K (IOC).

v = 60.0 GHz,

a

(m)

r

C

f.

C
0
C
<1
0
0
0
p
0
0
0
C
0
C
0
C
0
0
0
C
0
G
0
r
0
0
0
0
0
0
0
0
0
0
0

0
C
r\

C
•kj

C
C

- ._0

c
0
c
c
c
c
0
c
0
0
c
0

' 0
0

.0001

.0002

.0003

.OOC.4

.0005

.0006

.OG07

.0008

.0009

.001 0

.0011

.0012
.001 3
.0014
. 00 i 5

.0016

.0017

.CO; '•>

. 0 Jl 9

.0020
.0021
.0022
.0023
.0024
.00?5
.0026

.:J027

.0028

.0029

.0030

. 00 1 1

.0032
-003'i
.00-4'
.0035
.0036
.0037
.0038

.0039

.00', 0

.0041

.OJ42

.0043

.0044

.0045

.0046

.0047

.0-J43

.0049

.Of, 50

.U-J51

.0052
.0053
.0054
.0055
.0056
.0057
.0058
.0059
.0060

0.
0.
0.
o.
0.
0.
0.
0.
0.

'" ~6.
0.
0.
0.
0.

_.°-
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

'" "o.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.

0.
.0.
0.
0.
0.
0.
0.
0.
0.
0.
y.
o.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.

X

(m2)

62'175152F.-01 0.28235019E-09
1 2 5 7 5 C 4 2 F
1 8 a 62 557r
251 50079F
314376C6E
3 7 7 2 5 1 3 5 E
4 40 12 64 8F
503001 75F.
56587702?
6 2 8 7 5 2 1 7F.
691 b2 7<t4£
75450277F.
H 1 7 J 7 7 3 3 E
H3025296E
9 4 3 1 2 7 8 7F.
100600241:
IT633782E
1 1 3 1 7 5 3 0 H
1 194627BE
1 2 5 7 5 0 3 5 f
1 3 2 C 3 7 0 3 F
! 33 32 55CS
14461283F
15C9C046E
1 57 13794H
1 6 3 4 7542F.
16976309E
1 7605047?.
1 82 33314E
18S62553E
19491 310E

201 20068C
2074881 6E
21 3775 7 3"E
22006321E
22635069.-
23263326F
238925741

74521 33?E
25i 5007CE
257 70 ?, 'i 7c
26407566^
i70 36324F
27665C71F.
28293829F.
7H922577F
29551344F
30130092"
303 08340r
31437597b
32066345F.
32695103".
3 3 3 2 3 8 4 1 E '
33152603F
34531 347E
352 13114F.
35333352- ;
3 6 4 6 7 6 1 9E
37096376F
3 7 7 2 5 1 1 5 ?

00
00
00.'"'"
00
00
00
00
00
00
00
00
CO
CO
00
01 '
01
01
01
01
Cl
01

01
01
01
01
01

' oi
ri
01
01
01
01
'01
01
01
01
01

01
01
01
01

01

01
01
.01
01
01
01
01
01
01
01
01
01
01
01
01

"01 "
01

0.239278151-08
0.8f t305612F-08
C;2355i038b-07
0. 5291354 tr-07
0.106b8185r-06
0. 198479 i4r -06

0.34436920E-06
0.5531941 3t-06
0.84430456E-C6' "
0.1V9616561:-05

0. 15931455F-05
0.20093439F-05
0.24156689E-05
0. 27H89646F-05
'0.31205263E-05
0.34170307F-05
C.36944239F-05
0.39712759F-05
0.4264679HE-05
0.453830621^ -05
0.495.121 09E-05
0.53570233E-05
0. 58O35694F-05
0 . 6 2 H 3 C 4 0 4 E - 0 5
0. 67836654t -05
0.72919274E-05
0.77955701L-OS
0.8236318^-05
0.87611552E-05
0. 9222701 CF-05
0.96778467E-05
0.101 36106F.-04
0.106 6 77 2 Ot- 04 ~"
0.11101743E-04
0.11624«12t-04
0.12180069E-04
0.12766744E-04

0.13380326E-04
0. 1401 3509F-Q4
0.14657562C-04
0. 15304337E-04
0. 15 ;1473fi6F-04
0.16583697t-04
0.17213664F.-04
0.17B40779F-04
0.13470877F.-04
0. 19110827C-04
0.19767234K-04
0.20445412e-04
0.21148458E-04
0.21876709F.-04
0.22628039'!-04
0.23308112F-04
0.24181121E-04
0.24971465t-04
0.25764137t -04
0.26555965E-0'.
0 .27346236E-04
0.28136128E-04

(m2)

0.2774S493E-12
0.1796D772F-10
0.20873302E-09

' 0. 12061097E-08
0.47672195E-08
0.l4ri4-?416E-07
0.39259263F-07
0.91808799L-07
0. 19475198F.-06
0. 37811020E-06
0.67410315E-06
0.1 1018783E-05
0. 16493159F-05
0. 226H5563E-05
0. 2 89 ft 7397S- -05
0.34863217e-05

. 0.40? 19084E-05
0.450-V4057E-05
0.49674S27F-05
0.54171 196F-05
0.58 M2507E-05
0.6 36 394 3 IE -05
0.69049C11E-05
0. 749b310'-)F-05
0.31560947E-05
0 .93784445E-05
0.96583908E-05

'" 0.104S3178F:-04
0.11337041E-04
0.12204720E-04
0. 13074436E-04
0.13939912E-04
0. 14300289E-04

" 0.15660102fc-04
0.16527614C-04
0.17413229E-04
0.18327686E-04
0.19280371H-04
0.20277643H-04
0.21321 743F-04
0.22410831E-04
0.23519120E-04
0.24f! ')B616F.-04
0.258,i0203t;-04
0.27076458E-04
0.28281735E-04
0.29493807E-04
0.30713505F-04
0.31944437E-04
0.33192351F-04
0. 344b3606F-04
0.35764519F.-04
C.37C99904E-04

. 0. 3847271 7E-04
0. 308H29B7E-04
0.41328705F-04
0.42805666F.-04
0.44303836F-04
0.453 3291 6E-04
0.47373513E-04

(m2)

0)

0 . 2 S 3 1 2 7 7 4 E - 0 9 (1. 979S636'/ '"
0. 24107425E-08
0.90392973H-08
0.
0.
0.
0.
0.
0.
0.
0.

247571491--07
576P.C765E-07
12153129F-06
21773H45F-06
4 3 6 2 3 H O O E - 0 6
752-J4611F-06
12229146F-05

, IB702C.94F.-05
0.2o950238F-05.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0 .
0.
0.
0.
0.
0.
0.
6.
0.

3653&59RF-05
46842251F . -C5
5685 7'l43f:-05
660734801-05
743T0191E-05
8203329f tF-05
39?')7586E-05
96817994E-05
1046t>5r.7t-04
11320154E-04
122M925E-04
1 3301 330F-04
144391 3 5r-04
1 56621 10C-04
16950118E-04
1827874Bb-04
19623360E-04
20965876E-04
22297137F-04
236!7756r- -04
24936395F-04
26267822E-04
27629353E-04
29038041E-04
30507756E-04
32047H5E-04
33657969E-04
35335252E-04
3 7 0 6 3 4 4 3 E - 0 4
38 f l43456 t ' -04
40646C02E-04
424039006-04
44290122E-04
46122514E-04
47964684E-04
49f t24332b ' -04
51711671E-04
53637763F-04
55612065E-04
57641223F-04
5972794?F-04
61870829E-04
64064108E-04
663001 70E-04
63569803E-04
70B64800E-04
73179152E-04
75509641E-04

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

' 0.
' 0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
c.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

74503049?

23091730P.
4871 7t-29d
H 2 6 4 9 3 J 7 F
1221 B595S
16513o)4f .
21C59323 r

2 5 H 6 5 3 2 2 E
30918765b
360431C2C
40-JS56- .7 t :

4 5 0 7 9 780F
4(14296"98^
50947767 :
5 2 7 V 1 S / - r
54C661 1C."
54'/67.';t;2r.
5 5 5 7 2 i97h
5 5 9 5 1 57 7F
56167214G
5t261S81i :

56311721?
56;70.ii)oL
5 6 4 3 6 0 2 3 ?
56687'>09r
5 ft 9 8 0 5 8 b F
573517201
57773135 '? .
58212304?
5 3 6 3 7 3 75?
59023005E
593521606
5961 7 049t
59319ii31b
59966952S
6007549BE
60162574F.

fc0246l31!;

60341275F
6 0 4 5 3 H 2 E
605099S9H
60765177L :

60946363F.
61134303E
61318713,:
61490673F.
61643531'F.
t 17741 2SE
6 1 8 8 2 4 2 4 E
fcl 97!-', 56S
£2046766!-
6211431 7c
62132319E
622548G4t
A 2 3 3 5 7 4 2 E
62426400."
62525866^
62631 1C&I-:
6 2 7 3 8 3 5 9 F

-03
-02
-01
-01
-01

00
CO
CO
00
00
00
00
00
00
00
CO
00
00
00
00
oo
CO
CO
00
00
oc
00
CO
oc
co
00
00
oc
OU

00
00
00
CO

oc
00
00
cc '
CO
oc
00
CO
00
.00
r '"^
CO
CO
00
00
00
00
CO
00
00
00
00

The index of refraction is 3.509 -j 2.123.
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Table S74. Mie parameters for a liquid wat'-r sphere:
T = 293.2K (20C).

v = 60.0 GHz,

a

(m)

0
0
'o
c
0
0
0
0
c
0
0
0
0
0
c
(1
0
0
0
r

~ 'o
0
0
0
0
0
c
0
n
0

- 0

.0001

.0002

.0003

.0004

.0005

.0006

.0007

.OOC8

.0009

.0010

.0011

.0012

.0013

.0014

.0015

.0016

.0017

.0018

.0019

.0020

.0021

.OJ22

.0023

.0024

.0025

.00?6

.00£7

.0028

.0029

.0030

.0031
0.0032
0
0
0

' 0
0
0
0
0
0
0
0
c
0
c
0
0
c
0
0
c
c
0
0
0
0
c
0

.0033

.0034

.D035

.0036

.0037

.0038

.0039

.0040

.0041

.0042

.0043

.0044

.0045

.0046

.0047

.0048

.0049

.0050

.0051

.0052

.0053

.OOE4

.0055

.0056

.OC57

.0058

.0059
0.0060

0.
0.
0.
0.
0.
0.
0.

_o.
0.
0.
0.
0.
0.
0.
0."
0.
0.
0.
0.
0.
0.
0.
0.
0.
'0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0._ 0^

0.
o.
0.
0.
0.

"o.
0.
0.
0.
0.
0.

" "o.'
0.
0.

X

62875152F
12575042E
18862557E
25150079E
31437606F
37725133F
44'HZ648E
503001 75£
56587702E
6237521 7C

69162744F
75450277E
81 7 3 7 7 3 3E
68025296E
9 4 3 1 2 7 8 7 F
1006C024E
10n88782E
11317530F
11946278E
1 2 5 7 5 0 3 5 E
'13263783E
I3332550E
14461288F
15090046E
15713794E
16347542E
I6976309E
1 760504 7F
18233814E
18862553E
19491310E
20120068E
20748816F
21377573E
22006321E
22635069F
23263826E
23S92574E
24521332E
25150070E
25773837E
26407566E
27036324F
77665071E
29293829E
2 R 9 2 2 5 7 7 E
24551344E
30180092E
3080864 OF
31437597E
32C66345E
3269510 3E
33323841E
3395260SF
34581347f
352 10114E
353' i f l852f
36467619E
37096376E
37725115E

-01
00

" od" "
00
00
00
00
00
bo
00
00
00
00
00

"oo "
01
01
01
01
01
01
01

. 01
01
01
01
of'
01
Cl
01
01
01
01
01
01
01

••ci
01
01
01
01
01
01
01
01

"bi '
01
01
01
01
01

"bi r

01
01
01
01
01.
01 "'
01
01

0.
0.

""o.
0.
0.
0.
0.
0.

"o.
0.
0.
0.
0.
0.
"b.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
6.
0.
0.
0.
0.
0.

(m2)

233B2030E-09
20194997E-08
769llfbOE-08' "
213108365-07
49846442E-07
10425305F-06
19925346E-06
34962972E-06
56331362F-06
83733996E-06
11621596F.-05
15248379F-05
19058625r-05
22787890E-05
262i l774E-05
29250?68F.-0'>
319695V4E-05
3451608SE-05
37056334E-05
39742554E-05
426973~93E-b5 ""
46006944E-05
49713435E-05
53810227E-05
58239530t-05
62900399E-05
67666961 E-05 "~
72416296E-05
7705>02CE-05
81546787E-05
85B98013E-05
90168123F-05

0.94443767F-05
" 0. 98B21911I--05

0.10339296E-04
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
b'.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

10822609F.-04
11335986E-04
11879616E-04
12450138E-04
13041164E-04 "~
13644632E-04
14252451T-04
14857957F-04
15457292F-04
1604999K-04
i6638573r.-04"
17228114E-04
17825034K-04
18435807E-04
19066021E-04
19719329E-0*.
20396667F-04
21097367E-04
218171G4F-04 "
22550972E-04
23293207F-04
24038818E-04
247B4124R-04
25527552E-04
26269729E-0*

9=

0.28701228E-12
0.18588547E-10
0.21624731E-09
0.12518109E-08
0.49625974E-08
0.15525917F-07
0.41280920E-07
0.971S1726E-07
0.2069377HE-06
0.40207651E-06
0.71377303E-06
0.11559732E-05
0.17091279E-05
0.23230905E-05
0.29426892E-05
0 .35323828E-05
0.40811283E-05
0.45936949F-05
0.5081H790E-05
0.55601577E-05

"0.60444700E-05
0.65517052E-05
0.70986916E-05
0.77002269E-05
0.83663072E-05
0.90998328E-05
0. 9895348 7E-05
0.10740245E-04
0.11617728E-04
0. 12bl0860E-04
0.13406335E-04
0.14296433E-04
0.15179618E-04
b. 16060076E-04
0.16946142E-04
0.1784B637E-04
0.18779087E-04
0.19747822E-04
0.20762236E-04

"0.21825676E-04
0.22936889E-04
0.24090376E-04
0.25277899E-04
0.26439826E-04
0.27717688E-04

"0.28954746E-04
0.30197945E-04
0.31447446E-04
0.32706623E-04
0.33981240E-04
0.35278121E-04
0. 3660425 1E-04
C.37965277F-04
0.39365041E-04
0.40804254E-04

' 0.422813D3E-04
0.43791981E-04

"0.453ill22E-04 "" "
0.46892703E-04
0.48471687E-04

Qt

0.2J410740E-09
0.203808H4E-OB
0.79073601E-08
0.22562649E-07
0.54809039E-07
0.1 1978398F-06
0. 2405344 CE-06
0.44681144E-06

' 0.77C25140E-06
0. 123V4685E-05
0.18759329E-05
0.26808111E-05
0. 36149904E-05
0.46018795E-05
0.55638666F-05
0.64574197E-05
0 .7278C877E-05
0.80453037E-05
O . S 7 8 7 5 1 2 3 E - 0 5
0.95344130E-05
0.10314209E-04
0.11152400E-04
0.12070035E-04
0.13081250E-04
C. 14190260E-04
0.15389873F-04
0. 16662045E-04
0.17981874E-04
0.19323430E-04
0.20665539F-04
0.21996137E-04

0.23313245E-04
0.24623994E-04
0.25942267E-04
0. 272B543BF-04
0.26671246E-04
0. 301150 72E-04
0. 316274?8E-04
0. 33212375E-04
0. 34866B40E-04 "
0.36581521E-04
0.38342827E-04
0.401 35856E-04
0.41947118E-04
0.43767679E-04

"0.45593H9E-04 '
0.47426060E-04
0.49272479E-04
0.5U42430E-04
0.53047261E-04
0.54997450E-04
b.57C011 18E-04
0.59062644E-04
0.61182145E-04
0.63355226E-04
0.65574510E-04
0.67830799E-04
0.70115246fc-04
0.72420255E-04
0.74741416E-04

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

"""0.
0.
0.
0.
0.
0.

" 0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.

0)

1 2 2 5 9 8 S 4 E - C 2
91205761F.-02
2 7 3 4 7 5 9 8 E
55481557E

-01
-01

90543389E-01
12961596E
17162168C
2175005U
26B66263F
32439590E
38048S59E
43120277E
47278905E
50481337E
52339232E
5470269 jE
56074184E
57097040F
5 7 8 3 0 6 8 5 E
53316725E
5U603328E
58 74 704 IE
58312517E
53864611E
58958095 t
59123702E
5 lJ388 I j60F
59728169E
60122490E
60539722E
60948586E

61323220F
61645633E
61906981E
62106907E

0.62252742E
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.

62357765E
6243B887E
62513554E
62597227E
62700748E
62828892E
62980337E
63150525E
633291 18E
6350655CE
63673735E
63823545F
63952029E
6 4 0 5 8 4 2 3 ^
641450UE
64216721E
64279675E
64340729F
64405501E
64478254E
64560610E
64652300F
647508C6E
64852512E

00
OC
00
00
00
CO
00
00
00
00"
00
00
00
00
00

'00 "
00
00
00
00
00
00"
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
CO
00
00
00
00
00
00'
cc
00
00
00
00
00
00
00

The index of refraction is 3.920 -j 2.366.



Table S75. Mie parameters for a liquid water sphere:
T = 303.2K (30C).

77

v = 60.0 GHz

a

(m)

0.000 I
' 0.0012

0.0003
0.0004
C.0005
0.00&6
C.OOC7

o.ooo'y
0.0010
0.0011

'0 .0012
0.001 3
G. 'OOlV
0.0015
0.0016
0.0017
0.0018
0.0019
0.0020
0.0021
0.0022
C.0023
0.0024
0.0025
0.0026
C.0027
P.OU2H

0.0030
0.0031
0.0032
0.0033
0.0034
0.0035
C.C036
0.0037
C .0038
0.0029
C.0040
0.0041
0.0042
0.0043
C.0044
0.0045
0.0046
0.0047
0.0048
0.0049
o.o.)f.n
C.OC51
C .0052
C.0053
0.0054

.0.0055
0.0056
0.0057
0.0058
0.0059
0.0060

X

0.6287515?f:-01
6.l2575042Y~0<f

0.25153079E 00
0. 31437606E 00
0.37725133E 00
0.44012648f 00
0. 503001 75E 00
0.56587702E 00
0.62875217E 00
0.691627446 00
0. 754502 77F 00
O.S1737733f 00

0.94312787E 00
0. 10060024!: 01
0.106887626 01
0. 113175306 01
0. 11746278F 01
0. 12575035F~01
0. 1320378JE 01
0. 13832550E 01
0.1 4461 288E 01
0. 15090046E 01
0.15718794E 01

.0.163475426 01...
0.169763096 01
0. 17605047E 01
0.18233P14E Cl
0.188625536 01
0.194913106 01

. , C, 201 2006HF r>l_

0.207483166 01
0. 21377573E 01
0.220063216 01
0. 22635C69E 01
0.23263B26E 01
Q. 23? 925746 01
0 .24521332E 01
0 .25150070E 01
0.257788376 01
0.264075661: 01
0.270363246 01
0.27665C71E 01
0.28293829E 01
0 .289225776 01
0. 29551 34<,F 01
0. 301d00926 01
0.30303840? 01
0 .21437597E 01
"0. 320663456" 01
0.32695103E 01
0.333238416 01
0. 33952608E 01
0. 34561 347F 01

.. _ 0..35210114E 01
0.358368S2F 01
0. 364A7619H 01
0. 37096376E 01
0.377251156 01

(m2)

0.18990665E-09
6.16V0634I6-08
0.67306836E-OB
0.196369006-07
0.4H34fi8<'56-07
0. 10550434E-06
0.2065045fin-06
0.36192444F-06
0.570162686-06
0.82319127F.-06
0.111 735156-05
0.1448081 1C-05
0.17979100£-05
6."2i401665E-05
0.24543742E-C5
0.2734723?F-05
0.29H76528E-05
0.32256821E-05
0.34628065H-05
0.37121254E-05
0.398476466-05
0.42890*886-05
0.46297791E-05
0.50_074241P-05
0.54175953E-05

_ 0.5S515761E-01>
0.62S7P297E-05
0.674457266-05
0.71825989F-05
0.7606S782E-05
0.8017957Cf-05
0.84201138F-05
0.88210509E-05
0.92296395E-05
0.96544973C-05
0.10102623E-04
0.10578238C-04

.__0. 11082404f-04
0.11612B07F-04
0.12164091E-04
0.1272904CE-04
0.13299999F-04
0.138703916-04
0. I4435733t-0«i
0.14994817E-O4
0.15549100F-04
0.16102873F.-04
0.16661841E-04
0. 172321316-04

_.O.l78193S8r-04
6.lH427496fe-04 '"
0. l905833flE-04
0.19711428F.-04
0.20333915F-04
0.210713336-04
0.21 768326S.'-04

" 0 .22469932E-04
0.23172295E-04
0.2387310U-04
0.245722336-04

Q=

0.29290567E-12
" 0.18977167E-10

0.22096709F.-09
0.128148146-08
0.509698596-08
0.160278516-07
0.428393056-07
0. 10154309E-06"
0.2166651 1E-06
0.41950682E-06
0.738062796-06
0. 118050146-05
0.17243347E-05

"0.232592636-05"
0.294246276-05
0.354529586-05
0.41203593E-05
0.46639871F-05
0.51801999E-05
0.567918HE-05
0.61761084E-05
0.668S4563E-05
0.723866S6E-05
0.78412249E-05
0.85094171E-05
0.924771126-05
0. 100515676-04
0.109085746-04
0.118016556-Ot
0.12713083E-04
0.13628453 ( :-04
0. 1453882 lc-04
0.154415476-04
0.163399676-04
0.17241939E-04
0.18158215E-04
0.191007286-04

...0.200804796-04
0.211056506-04
0.22131266E-04
0.23306406E-04
0.24476481F-04
0.256834176-04
0. 269 172606-04
0.281 6B899E-Q4
0.29430797E-04
0.3069S851E-04
0.319724Q6E-04
6.33254209F-04
Q.,34550016E-04
6.35866629E-04
0. 372114156-04
0.385907926-04
0.400092696-04
0.414634186-04
0.42967265E-04
0.44501998E-04
0.46067289E-04
0.4 76 5694 OF. -04
0.49265262E-04

(m2)

0.19C19956E-09
0.170961136-08
0.69516517E-08
0.20918382E-07
0.53445881E-07
0.12153220E-06
0.24939391E-06
0.463467536-06
0.78682780E-06
0.12426981E-05
0.18554147E-05
0.26285825E-05
0.352224476-05
0.44660928E-05
0. 539683706-05
0.62800191E-05
0.71080121E-05
0.78896692E-05
0. C6430064E-05
0.93913068E-05
0.101608736-04
0.10973505E-04
0.11868445E-04
0.12848649F.-04
0.13927012E-04
0. 15099287F-04
0.16349397E-04
0. 17653147E-04
0. 18984254E-04
0 .20320062E-04
0.216464106-04

0.242625976-04
0.25569607E-04
0.268964J6E-04
C.2826083B6-04
0.29678966E-04
0.31162883E-04
0.32718657F.-04
0.34345358E-04
C. 360354466-04
0,. 37776481E-04
0.3Q553808F-04

6.431637166-04
0.44- /79897E-04
0.468017246-04
0.486342476-04
0.5048642'3E-04
0. 52309403E-04
0.54294127E-04
0.56269753E-04
0.58302219E-04
0.60393184E-04
0.62539752E-04
0.64735592E-04
0.66971930E-04
0.69239584E-04
0.71530041t-04
0.738374956-04

OJ

0.153SS9126-02
0 . 1 1 l 0 0 2 B i n - O L
0. 317B6270F-01
0. 6126101 7E -01
0.95367193f-01
0.131881456 00
0.17197412E 00

0 .27536535E 00
0.337577406 00
C . 3 9 7 7 S 8 5 8 E 00
0.4491C187S 00
0.4C955560E 00
0.52079666E 00

0.56453580E 00
0 . 5 7 9 6 7 < 3 1 2 E 00
0.59115112E 00

0.604727456 00 "
0.607a3243E 00
0.609323026 00
0.60990852F C3
0.610276166 00
0.6UC0090E 00
0. 612^60086 00
0.61479741E 00
0.61793935* 00
0..62165'.93E 00
0.625641946 OC
0.629594156 00

0.636434146 00
0.63-303862E 00
0.641049156 00
0 . 6 4 2 5 2 2 1 C E 00
0 ,643b779)F OU

. 0 .64437163F 00
0. 645070796 00
0.645830096 CO
0.64676332E 00
0 . 6 4 7 9 2 9 0 7 6 00
0.649328536 00
0, 65091443E 00
0.652605956 00 '
0.654309S9E 00
0.65593415C OC
0.65740514E 00
0 . 6 5 B 6 7 7 9 4 E 00
0.659736636 00
0.660598646 00
0.661304006 00
0 .66190946E 00
0.6624793?-: 00
0.663072V,f 00
0.663734701- 00
0 .66448730E 00
0. 66533166= 00
0.66625065E 00
0.66721195E 00

The index of refraction is 4.409 -j 2.560.
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0.610 GHZ

Fig. SI.

3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwaves by individual,
liquid water drop: v = 0.610 GHz.
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g-

0.750 GHZ

Fig. S2.

2.1 3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwaves by individual,
liquid water drop: v = 0.750 GHz.
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1.000 GHZ

Fig. S3.

2.1 3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwaves by individual,
liquid water drop: v = 1.000 GHz.
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1.675 GHZ

Fig. S4.

2.4 3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwaves by individual,
liquid water drop: v = 1.675 GHz.
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2.100 GHZ

Fig. S5.

2.4 3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwaves.by individual,
liquid water drop: v = 2.100 GHz.
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2.910 GHZ

Fig. S6.

2.U 3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwaves by individual,
liquid water drop: v = 2.910 GHz.
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Fig. S7.

2.U 3.6

Drop Diameter, a (mm)

Efficiency of absorption of microwave^ by individual,
liquid water drop: v = 4.000 GHz.
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9.369 GHZ
a. 4 3.6

Drop Diameter, a (nun)

6.0

Fig. S8. Efficiency of absorption of microwaves by individual,
liquid water drop: v = 9.369 GHz.
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11.312 GHZ
3.6

Drop Diameter, a (ram)

Fig. S9. Efficiency of absorption of microwaves by individual,
liquid water drop: v = 11.312 GHz.
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co

Cu
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17.200 GHZ

2.1 3.6
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Efficiency of absorption of microwaves by individual,
liquid water drop: v = 35.100 GHz.
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Efficiency of absorption of microwaves by individual,
liquid water drop: v = 45.248 GHz.
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Efficiency of absorption of microwaves by individual,
liquid water drop: v = 53.800 GHz.
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Efficiency of scattering by an individual, liquid
water drop: v = 2.910 GHz.
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Efficiency of scattering by an individual, liquid
water drop: v = 4.000 GHz.
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Fig. S24. Efficiency of scattering by an individual, liquid
water drop: v = 5.810 GHz.
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Efficiency of scattering by an individual, liquid
water drop: v = 9.369 GHz.
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Fig. S26. Efficiency of scattering by an individual, liquid
water drop: v = 11.312 GHz.
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Efficiency of scattering by an individual, liquid
water drop: v = 15.375 GHz.
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Efficiency of scattering by an individual, liquid
water drop: v = 31.400 GHz.



108

33.200 GHZ
2.U 3.6

Drop Diameter, a (mm)

Fig. S31. Efficiency of scattering by an individual, liquid
water drop: v = 33.200 GHz.



109

35.100 GHZ

Fig. S32.

2'1* 3.8

Drop Diameter, a (mm)

Efficiency of scattering by an individual, liquid
water drop: v = 35.100 GHz.
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III. Radiative Properties of Clouds and Rain

In Sec. D, Chapter VI of Vol. I, the volume absorption coefficient,

a (m ), of rain [of which the distribution of drop sizes is that

given by Marshall and Palmer (1948)] and the volume scattering

coefficient, B (m ), of rain were computed for temperatures of -10,
. . _o

0, 10, 20, and 30C, for contents of liquid water, M (g m~ ), of
_3

0.1 (0.1) 4.0 g m , and for the 27 microwave frequencies listed

in Table 1 of Vol. I. These values are listed in Tables S76 to
_i

S150 along with the volume extinction coefficient, K (m ), the albedo

for single scattering, u>, where co = g/K, the rainfall intensity,

R (mm hr ), the parameter, b (m ), in the Marshall-Palmer distribution

(see Eq. 152, Vol. I), and the maximum drop daimeter, a (m). In
•'" • - nicix

addition, the volume abosrption coefficient, a (m ), of a cloud

(drop diameters less than 0.1 mm) was computed from the Rayleigh

approximation (Y) and the Goldstein approximation ("£r). Plots of

a versus M are shown in Figs. 36 to 53 in Vol. I, and in Figs. S35

to S36, These plots were drawn by the Gerber Model 622 Automatic

Graphing System.
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Table S76. Radiative properties of rain:
T = 263.2K (-10C).

v = 1.42 GHz,

M

(g m )

R b

(mm hr ) (m )

a amax
_ i

Cm) (m )

B K W

(m"1) (m"1)

0.1 .
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.3
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.93

11.81
13. d4
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
3J.94
36.33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
7?. 05
74.73
77.43
80. 15
82.89
85.63
83.39
91.17
93. V6

3970.3
3338.8
3017.1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053. 1
2018.0
1985. 7
1955.3
1928.1
1902.2
1878.0
1855.2
1833.8
1813. 5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1663.2
1669.9
1657. .1
1644.8
1632.9
1621.5
1610.4
1599.7
15*9.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.HS1
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.7S8
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.53C
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6. COO
6.000

C. 66C59E-07
0.13339E-06
0.20160E-06
0.27052E-C6
C.34006E-06
C.41014E-06 "
0.48075E-06
0.55180E-06
0.62334E-06
0.69529E-C6
0.76763E-06
0. 84C36E-C6
C.91345E-06
0. 98689G-06
0. 1G607E-05
0. 11348E-05
0. 12093E-05
0.12840E-05
0.13591E-05
0. 14345E-05
0. 151H2E-C5
0.15861E-05 "
0. 16624E-05
0. 17338E-05
0. 10157E-C5
0.18927E-05
0.19700E-C5
0.20476E-C5
0.21254E-05
C.22C34E-05
0.22813E-05
0. 236C3E-C5
0.24391E-G5
0.25181E-05
0.259746-05
0.26769E-05
0.27566E-C5
0.23365E-05
0. 29156E-05
0.29929E-05

0.30237E-10
0.10159E-09
0.20636F-09
0.34109E-09
0.50403E-09
0.69363E-09
C.90779E-09
0.11475E-08
0.14102E-08
C.16956E-08
0.20034E-OB
0.23332F-08
0.26843E-08
0.30564E-08
0.34488E-08
0.38593E-08
0.429316-08
0.47459E-08
0.52172E-08
0.57063E-08
0.62168E-08
0.67442E-08
0.72901E-08
0.78550E-08
0.84359E-08
0.90374E-08
0.96531E-08
0.10290E-07
0.10941E-07
0.11612E-07
0.12297E-07
0.13003E-07
0.13722E-07
0.14459E-07
0.15213E-07
0.15978E-07
0. 16769E-07
0.17569E-07
0.18347E-07
0.19076E-07

0.66090E-07
0. 13349E-06
0.20180E-06
0.270S6E-06
0.34056E-06
0.41083E-06
0.48166E-06
0.55295E-06
0.62475E-06
0.69698E-06
0.76964E-06
0.84269E-06
0.91614E-06
0.98995E-06
0.10641E-05
0.11397E-05
0.12136E-05
0. 12888E-05
0. 13643E-05
0.14402E-05
0. 15164E-05
0.15929E-05
0.16697E-05
0. 17467E-05
0.18241E-05
0. 19017E-05
0. 197976-05
0.20578E-05
0.21364E-05
0.22151E-05
J.22941E-05
0.23733E-05
0.24529E-05
0.25325E-05
0.26126E-05
0.26929E-05
0.27734E-05
0.28541E-05
0.29340F-05
0.30120E-05

0.0005
0.0008
0.0010
0.0013
0.0015
0.0017
0.0019
0.0021
0.0023
0.0024
0.0026
0.0028
0.0029
0.0031
0.0032
0.0034
0.0035

'0.0037
0.0033
0.0040
0.0041
0.0042
0.0044
0.0045
0.0046
0.0048
0.0049
0.0050
0.0051
0.0052
0.0054
0.0055
0.0056
0.0057
0.0058
0.0059
0.0060
0.0062
0.0063
0.0063
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Table S77. Radiative properties of rain: v « 1.42 GHz,
T - 273.2K (O.OC).

M

(g m )

R b

(mm hr ) (m )

amax

(mm)

a 0

(m'1) (m'1)

K W

On'1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11. 61
13.84
15.92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46.13
48.63
51.16
53.71
56.27
58.66
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2lbO. 6
2133.7
2091.5
2053. 1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833.8
1313.5
1794.4
1776.1
1758; 8
1742.3
1726.6
1711.5
1697.0
1663.2
1669.9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.893
3.139
3.377
3.573.
3.742
3.891
4.025
4.147
4.259
4.364_
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.46738E-07
0.94321E-07
0.14249E-06
0.19115E-06
0.24020E-06
0.289636-06
0. 33941E-06
0. 38946E-06
0.43987E-06
0. 49054E-06
0. 54148E-06
0.59267E-06
0. 64411E-06
0.69578E-06
0. 747676-06
0. 79983E-06
0. 85218E-06
6.90472E-06
0. 95745E-06
0. 101C5E-05
0. 10636E-05
0.11169E-05
0. 11705E-05
0. 12242E-05
0. 12781E-05
0.13322E-05
0. 13864E-05
0. 14408E-05
0. 14955E-05
0.15502E-05
0. 1C051E-05
0.166C2E-05
0. 17155E-05
0.17708E-05
0. 18264E-05
0.1S821E-C5
0.19379E-C5
0.19940E-05
0. 20494E-05
0. 21036E-05

0.3C150E-10
0.10129E-09
0.2C576E-09
0.34010E-09
0.50257E-09
0.69163E-09
0.90517-E-09
0.11442E-08
0.14061E-08
0.16907P-08
0.1S976E-08
0.23264E-08
0.26765E-08
0.30475E-C8
0.34388E-08
0.38482E-08
0.42807E-Ofl
0.4732 2 E-08~
0.52021E-08
0.56898E-08
0.61989E-08
0.67247E-08
0.72690E-08

" 0.78323E-08
0.84U5E-08
0.90113E-08
0.96251E-08
0.10261E-07
0.10909E-07
0.11579E->07
0.12262E-07
0.12965E-07
0.13682E-07
0.14418E-07
0.15169E-07
0. 15932E-07
0.16721E-07
0.17518E-07
0. 18294E-07
0.19021E-07

0.46768E-07
0.94423E-07
0.14270E-06
0.19149E-06
0.24071E-06
0.29032E-06
0.34031E-06
0.39062E-06
0.44128E-06
0.49224E-06
0.54348E-06
0.59500E-06
0. 646796-06
0.69883E-06
0.75111E-06
0.80368E-06
0.85646E-06
0.90946E-06
0.96266E-06
0. 10161E-05
0.10698E-05
0.11236E-05
O.H773E-05
0.12320E-05
0.12865E-05
0. 13412E-05
0. 13961E-05
0. 145HE-05
0. 15064E-05
0. 15618E-05
0. 16174E-05
0. 16731E-05
0. 172916-05
0.17852E-05
0. 18416E-C5
0. 18980E-05
0. 19547E-05
0.20115E-05
0.20677E-05
0.21226E-05

0.0006
0.0011
0.0014
0.0018
0.0021
0.0024
0.0027
0.0029
0.0032
0.0034
0.0037
0.0039
0.0041
0.0044
0.0040
0.0048
0.0050
0.0052
0.0054
0.0056
0.0058
0.0060
0.0062
0.0064
0.0065
0.0067
O.OC69
0.0071
0.0072
0.0074
0.0076
0.0077
0.0079
0.0081
0.0032
0.0084
O.OOS6
0.0037
0.0038
0.0090
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Table S78. Radiative properties of rain: v = 1.42 GHz,
T =* 283.2K (IOC).

M R b a a
max

(g m"3) (mm hr"1) (nf1) (mm) (m"1)

3 K oj

(m"1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
U«
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.̂
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15. S2
18.05
20.22
22. 42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.86
61.46
64. C8
66.72
69.37
72.05
74.73
77.43
80.15
82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1
1902.2
1873.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644.8
1632.9
1621.5"
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.0CO

0.35374E-07
0.71338E-07
0.10771E-06
0. 14443E-06
0.18143E-06
0.21868E-06
0.25618E-06
0.29389E-06
0.33182E-06
0.36995E-06
0.40827E-06
6. 44676E-C6
0.48542E-06
0. 52425E-06
0. 56323E-06
0.60240E-06
0. 64170E-C6
0.68114E-06
0.72071E-06
0. 76047E-06
0.80033E-06
0.84030E-06
0. 88048E-06
0. 92071 E-06
0.96113E-06
0. 10016E-C5"
0.10423E-05
0. 10830E-05
0. 11239E-05
0. 11649E-05
0. 12060E-05
0.12472E-05
0.12885E-05
0. 13299E-C5
0.13715E-05

~"0. 14131E-05
0.14549E-05
0.14968E-05
0. 15382E-C5
0. 15787E-05

0.30056E-10
0. 10098E-09
0.205126-09
0.33904E-09
0.50100E-09
0.68946E-09
0.90233E-09
C.H406E-08
0.14017E-08
0.16854E-08
0.19913E-08

~0.2319iE-08
0.26681E-08
0.30379E-08
0.34280E-08
0.38361E-08
C.42672E-08
0.47173E-08
Oi51857E-08
0.56719E-08
0.61793E-08
0.67035E-08
0.72461E-08

' 0.78076E-08
0. 838506-08
C.89829E-08
0.95948Er08
0.10228E-07
0.10874E-07
0.11542E-07"
0.12223E-07
0.12924E-07
0.13639E-07
0.14372E-07
0.15121E-07
0.15882E-07
0.16668E-07
0.17463E-07
0.18236E-07
0.18961E-07

0.35404E-07
0.71439E-07
0.10792E-06
0.14477E-06
0.18193E-06
0.21937E-06
0.25709E-06
0.29503E-06
0.33323E-06

"0.37164E-06
0.41026E-06

"0.44908E-06
0.48809E-06
0.52729E-06
0.56666E-06

" 0.60624E-06
0.64597E-06
0.68586E-06
0.72590E-06
0.76615E-06
0.80651E-06
0.84700E-06
0.88772E-06
0.92852E-06
0.96951E-06
0. 10106E-05
0.10519F-05
0.10932E-05
0.11348E-05
0. 11764E-05
0.12182E-05
0.12601E-05
0.13022E-05
0.13443E-05
0.13866E-05
0.14290E-05
0.14715E-05
0.15142E-05
0.15564E-05
0.15977E-05

0.0008
0.0014
0.0019
0.0023
0.0028
0.0031
0.0035
0.0039
0.0042
0.0045
0.0049
0.0052
0.0055
0.0058
0.0060
0.0063
0.0066
0.0069
0.0071
0.0074
0.0077
0.0079
0.0082
'0.0054
0.0086
0.0089
0.0091
0.0094
0.0096
0.0098
0.0100
0.0103
0.0105
0.0107
0.0109
0.0111
0.0113
0.0115
0.0117
0.0119
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Table S79; Radiative properties of rain: v = 1.42 GHz,
T' - 293.2K (20C).

M

(g m )

R b

(mm hr"1) (m'1)

a a
max

(mm) (m )

B

(m"1)

K U)

(m'1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.6
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3«5
3.6
3. 7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.64
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1756.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
I 579. 3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.0CO
6.000

0.27326E-C7
0. 55071E-07
0.83108E-07
0. U139E-06
C.13987E-06
0.16853E-06
0. 19737E-06
0.22635E-06
0.25549E-06
0.28478E-06
0.31419E-06
6. 34373E-C6
0. 37339E-06
0.40317E-C6
0. 43306E-06
0.463C8E-06
0.49320E-06
0.52342E-06
0.55372E-06
0.584176-06
0.61468E-06
0.64526E-06

,. 0. 67600E-06
0. 7C678E-C6
0. 73769E-C6
0. 76865E-06
0.79973E-C6
0.83086E-06
0. 86210E-06
0. 89340E-C6
0.92481E-06
0.95626E-06
0.98783E-06
0. 10194E-05
0. 10512E-05

" 6.10829E-05
0.11148E-05
0.11467E-05
0.11785E-05
0. 12093E-05

0.29956E-10
0.10064E-09
0.20444E-09
0.33791E-09
0.49934E-09
0.68717E-09
0.89934E-09
0.11369E-08
0. 13970E-08
0.16798E-08 "
0.19847E-08
0.23114E-08
0.26592E-08
0.30279E-06 '
0.34166E-08
0.38233E-08 "
0.42530£-0a
0.47016E-08"
0.51685E-08
6.56531E-08
0.61588E-08
0.66813E-08
0.72221E-08
0.77317E-08
0.83572E-08
0.89530E-08
0.95629E-08
0.10194E-07
0.1083SE-07
0.115046-07
0.12182E-07
0.12881F.-07
C.13593E-07
0. 14324E-07
0.15071E-07

' 0.15829E-07
0.16612E-07
6. 17405E-07
0.18176E-07
0. 18898E-07

0.27356E-07
0.55171E-07
0.83313E-07
O.H172E-06
0.14037E-06
0.16'921E-06
0. 19826E-06
0.22748E-06
0.25689E-06
0.28646E-06
0.31618E-06
0.34604E-06
0.37605E-06
0.40620E-06
0. 436485-06
0.46691E-06
0.49745E-C6
0.52812E-06
0.55889E-06
0.58982E-06
0.62083E-06
0.65194E-06
0.68322E-06
0.71456E-06
0.74605E-06
0.77760E-06
0.80929E-06
0.84105E-06
0.87294E-06
0.90490E-06
0.93699E-06
0.96914E-06
0.10014E-05
0.10337E-05
0.10662E-05
0.10938E-05
0.113i4E-05
0.11641E-05
0.11965E-05
0.12282E-05

0.0011
0.0018
0.0025
0.0030

. 0.0036
0.0041
0.0045
0.0050
0.0054
0.0059
0.0063
0.0067
0.0071
0.0075
0.0078
0.0082
0.0085
0.0089
0.0092
0.0096
0.0099
0.0102
0.0106
0.0109
0.0112
0.0115
0.0118
0.0121
0.0124
0.0127
0.0130
0.0133
0.0136
0.0139
0.0141
0.0144
0.0147
0.0150
0.0152
0.0154



Table 880. Radiative properties of rain: v - 1.42 GHz,
T - 303.2K (30C).
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M max

— ̂  — 1 ^1(g m ) (mm hr ) (m ) (mm) (m"1)

10

O.I
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3*7
3.8
3.9
4.0

1. 17
2.66
4. 31
6.07
7.91
9.8 3

11.81
13. B4
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
48,63
51.16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1633. 8
1813i5
1794.4
1776.1
1758.8
1742,3
1726.6
1711. 5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5"
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377

._., 3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
•4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627"
5.674
5.720
5.765
5.809
5i851

"""" 5.893'
5i934
5i975
6.000
6.000

0.211206-07
0.42535E-Q7
0. 64158E-C7
0.859526-07
0. 10789E-06

"0.12995E-06
0.15214E-06
0.17443E-C6
0. 1<5684E-06
0.21934E-06
0.24194E-06
0. 26463E-C6
0.28740E-06
0.31026E-06
0.33319E-06
0. 35622E-06
0.37931E-06
0.40247E-06
0. 4257CE-C6
0.44903E-06
0.47240E-06
0.49582E-C6
0. 51936E-06
b.54292E-06
0. 56658E-06
0. 59026E-06
0.61404E-06
0.63785E-06
0.66174E-C6
0.68567E-06
0. 70968E-06

'0.73371E-C6
0.75784E-06

. 0.78197E-06
6.80622E-06
6.83049E-06
0.85480E-06
6.879196-06
0.90332E-06
0.92694E-06

C.29851E-10
0.10029E-09
0.20 3 726-09
0.33672C-09

.... 0.49758E-09 .
0.68475E-09
0.89617E-09
0.11328E-08
0.13921E-08
0.16739E-08
0.19777E-08

"C.23032E-08
0.26498E-08
C.3C172E-08
0.34046E-08
C.38098E-08 "
0.42380E-08
0.46850E-08
0.51502E-08
0.56331E-08
C.61370E-08
C.66576E-08
0.71965E-08
0.77541E-08 "
0.83275E-08
0.89213f-0a
0.95290E-08
0.10158E-07
0.10800E-07

" 0.11463E-07
0.12139E-07 '
0.12835E-07
0.13545E-07
0.14273E-07
C.15017E-07

" 0.15773E-07
0.16553E-07
Oil7343E-07
0.18111E-07
0.18831E-07

0.2U50E-07
0.42636E-07
0.64362E-07
0.86286E-07
0. 10838E-06
"0.13063E-06
0.15304E-06
0.17556E-06
0.19823E-06
0.22102E-06
0.24392E-06
"Oi26693£-06"
0. 29005E-06
0.31327E-06
0. 33659E-06
0.36003E-06
0.38355E-06
0.40716E-06
0.43085E-06
0.45466E-06
0.47854E-06
0.50248E-06
0.52656E-06
0.55067E-06
0.57490E-06
0.59.919E-06
0.62357E-06
0.64801 E-06
0.67254E-06
0.69713E-06
0.72182E-06
0.74655E-06
0.77138E-06
0.79625E-06
0.82123E-06
0.84626E-06
0.87136E-06
0.89653E-06
0.92143E-06
0.94577E-06

0.0014
0.0024
0 .0032
0.0039
0.0046
0.0052
0.0059
0.0065
0.007C
0.0076
0.0081
0.0066
0.0091
0.0096
0.0101
0.0106
0.0110
0.0115
0.0120
0.0124
0.0128
0.0132
0.0137
0.0141
0.0145
0.0149
0.0153
0.0157
0.0161
0.0164
0.0168
0.0172
0.0176
0.0179
0.0163
0.01R6
0.0190
0.0193
0.0197
0.0199
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Table S81. Radiative properties of rain: v =2.91 GHz,
T = 263.2K (-10C).

M

(g m )

R

(mm hr )

b amax

-1
(m ) (pro)

a

(m"1)

8

(m'1)

K 0)

(m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.<J
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.B
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.64
15.92
18. C5
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74

.41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.86
61.46
i4.08
66.72
69.37
72. C5
74.73
77.43
80. 15
82.89
85.63
88.39
91.17
93.96

3970.3
3338. B
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6

" 2133. 7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1'""
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4 ."
1776.1
l'758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.7<J8
4.873
4.944'
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.8S3
5.934
5.975
6.0CO
6.0(30

0.29494E-06
0. 61070E-C6
0.94072E-C6
0.12825E-05
0.16348E-05
0.19965E-05
0.23670E-05
0.27458E-05
0.31326E-05
0. 35269E-05
O.I39284E-05
0. 4336SE-05
0.47522E-05
0.51741E-05
0.56023E-05
0. 60367E-05
0.64777E-C5
6.69247E-05 "
0.73772E-C5
0.78358E-05
0.83003E-05
0.87699E-05
0.92457E-05
0. 97267E-05 "
0. 10213E-04
0. 10705E-C4"
0. 11202E-C4
0.11705E-04
0.12212E-04
0.12725E-04
0. 13243E-04
0.13766E-04
0.14294E-04
0.14828E-C4
0.15366E-04
0. 15908E-04
0.16457E-04
0. 17009E-04
0.17552E-C4
0. 18076E-04

0.53274E-09
0.17933E-08
0.36468E-08
0.60327E-08
0.89201E-08
0.12283E-07
0.16084€-07
0.20343E-07
C.25010E-07
0. 30086E-07
0.35562E-07
0.41432E-07
0.47686E-07
0.54317E-07
0.61315E-07
b.68637E-07
0.76379E-07
0.84466E-07~"
0.92887E-07
6.10163E-06
C.11076E-06
0.12019E-06
0.12996E-06
0.i4008E-06 '"
0.15049E-06
0.16127E-06
0. 17231E-06
0.18374E-06
0.19540E-06
0.20747E-06
0.21977E-06
0.23245E-06
0.24537E-06
0.25864E-06
0.27219E-06
0.28597E-06
0.30022E-06
0.31462E-06
C.32862E-06
0.34172E-OA

0.29548E-06
0.61250E-06
0.94436E-06
0.12886E-05
0.16437E-05
0.20088E-05
0.23'd31E-05
0'i27662E-05
0.31577E-05
0.35570E-05
0.39640E-05
0.43784E-05'
0.47999E-05
0.52284E-05
0.56637E^05
0. 6 1,053 E -05
0.65541E-C5

"6.70091E-05
0.74701E-05
0.79374E-05
0.84111E-05
0.8fi901E-05
0.93757E-05

"0.'98668E-05"
0.1C364E-04
0.1C866F-04
0.11374E-04
0. 11389E-04
0. 12408E-04
0.12933E-04
6.13463E-04
0. 1?.99<3E-04
O.U540E-04
0.15086E-04
0.ir-638E-04
0.16194E-04
0.16757E-04
O.il7324£-04
0.17 88 IE -04
0^ie4ttE-04

0.0018
0.0029
0.0039
0.0047
0.0054
O.OC61
0.0067
0.0074
0.0079
0.0085
0.0090

"0.0095
0.0099
0.0104
0.0108
0.0112
0.0117

"6.0121
0.0124
0.0128
0.0132
0.0135
0.0139
0.0142
0.0145
0.0148
0.0151
0.0155
0.0157
0.0160
0.0163
0.0166
0.0169
0.0171
0.0174
0.0177
0.0179
0.0182
0.0184
0.0186



Table S82. Radiative properties of rain: v = 2.91 GHz,
T = 273.2K (O.OC).
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: — — _ , , , _

M

(g m )

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

R b

(mm hr"1) .(m"1)

1.17
2.66
4.31
6.07
7. SI
9.83

11. HI
13.84
15.92
18.05
20 .22
22 .42
24.66
26 .94
29. 24
31. 58
33. 94
36.33
33.74
41. 13
43 .64
46. 13
4 S . f , 3
51. 16
53.71
55.27
5o.36
6.1.46
i i 4 . C f t
66.72
69.37
72.05
74.73
77.43
SO. 15
82. eS
85.63
88.39
91. 17
93.96

3970. 3
3338. 8
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2 160.6
2133.7
2091.5
2053. 1
2018.0
1965.7
1955.8
1928.1
1902.2
1878.0
1655. 2
•1.83'}, 8
1 3 1 -3 . 5
1794.4
1 776. 1
1756.6
1742.3
1 726.6
1711.5
1697.0
lt,63.2
1669.9
1657. 1
1644. 8
163?. 9
1621. 5
1610.4
1599.7
1589.3
1579.3

amax

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.313
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5 . H C 9
5.851
5. 853
5.934
5.975
6.0CO
6.000

a

(nT1)

C.20954E-C6
0.43428c-06
0.66945E-06
C.91330E-06
C. 116486-05
0.14233E-05
0.16C32E-C5
0. 19593E-C5
0.22363E-05
C.251S9E-05
G . 2 8 C 6 7 E - 0 5
G.30998E-05
0. 33980E-05
0.37010E-C5
0.40C88E-05
0.43211E-05
C. 46334E-05
0 .49602E-C5
0.52861E-05
C. 56165F-05
C.5S515E-05
0.62902E-C5
0. 66 33 6E -05
0. 69S09E-05
0. 73323E-05
0. 7688GE-05
C.80472E-C5
0.3411it-05
0.87781E-05
0.91499E-05
C.95249E-05
0.99C44E-C5
0. 10267E-04
0. 10674E-C4
0. 11065E-04
C. 1145BE-C4
0.11857E-04
0.12259E-04
0.12653E-C4
0.13033E-04

6

(m"1)

0.53139E-09
0.17b87t-08
0.36375F-08
0.6C174E-08
0.88974E-03
0.12252E-07
0.1604^E-07
C.20291E-07
0.24947E-07
0.30010E-07
0.35473E-07
0.41328E-07
G.4756 /E-07
0.54181E-07
0.61162E-07
0.68466E-07
0. 76189E-07
0.84257^-07
0.92657E-07
C. 10l38b-C6
C. 110495-06
0. 11990E-06
0.12965E-06
0. 13974E-C6
C. 150126-06
0. 16088S-06
0. 171S9E-06
0. 16329E-06
0. 194935-06
0.20697E-06
0.21924E-06
0.23189E-06
0.24476E-06
0.25803E-06
0.27155E-06
0.28529E-06
0.29951E-06
0.31388E-06
0. 32786E-06
C.34092E-06

K

(m'1)

0.210C7F.-06
0.43607E-06
0.67309E-06
0.91932E-06
.0.11737E-05
0. 14355E-05
0.17043E-05
0.19796E-05
0.22613E-05
0. 25489E-05
0.23-422E-05
0 .31-412E-Ob
0 .34453E-05
0.: :7S52E-05
0.'0699H-05
0.^3895E-05
0.' '7146E-05
0. : ;Q444E-05
0.'.37S3E-05
0.5 7179 E-05
O.t.0620t-05
0.( 4101E-05
0. {.76335-05
0. " ' ia07r-05
0.: :4824C--05
0. "• S489E-C5
0.f.2191E-05
O.i 5944E-05
0. 1,97316-05
0. i:'3569E-05
0.07441E-05
0.1D136E-04
0. 1 0 5 3 2 E - 0 4
0 . ; 0 9 3 2 E - 0 4
0.;.1336E-04
0. U744E-04
0. 12157F-04
0. : 2573E-04
0. 1 2931ff-C4
0. J 3 3 7 4 E - 0 4

w

I

0.0025
0.0041
0.0054
0.0065
0.0076
0.00?5
O . O C 9 4
0.0103
0.0110
0.0118
0 .0125
0.0132
0.0138
0.0144
0.0150
0.0156
0.0162
0.0167
0.0172
0 .0177
0.0182
0.0107
0 . 0 1 9 2
0.0196
0.0201
0 .0205
0.0209
0.0213
0 .0217
0.0221
0.0225
0.0229
0.0232
0.0236
0 .0240
0 . 0 2 4 3
0.0246
0.0250
0.0253
0.0255
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Table S83. Radiative properties of rain: \> = 2.91 u l i z ,
T = 283.2K (IOC).

M

(g m )

R b

(mm hr ) (m )

a a g
max

(mm) (m ) (m )

K 0)

or1)

0.1
0.2
0.3
G.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.*
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2 .7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.(.h
4. 31
6.07
7.91
9 .63

11.81
13. fc4
15.92
13.05
?•). 22
2 2 . 4 2
24. 66
26.94
29. 24
31.56
33.94
36.33
33.74
41. Id
43.64
46. 13
48.63
51.16
53.71
56.27
58. P6
it. 46
64. C8
66.72
69.37
72.r;5
74 .73
77.43
30. 15
62.89
83.63
88.39
91. 17
93.96

3970.3
3338. 8
3017.1
2'807. 8
2655.5
2 5 3 7 . 3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2C53.1
2018.0
1985. 7
195b.8
1928.1
1902.2
1878.0
1&55. 2
1833.8
1813.5
1794. 4
1776. 1
1753*8
1742.3
1726. 6
1711.5
169 7.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5 '
1610.4
1599.7
1589.3
1579.3

2.376
2.333
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4. 721
4.793
4.873
4.944
5.012
5. 078
5.141
5.202
5.261
5.318
5.373
5 .427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.0CO
6.0CO

C.15837E-06
0. 32781E-06
0. 504S6E-06
G.6oci23t -06
0. & 7 7 L 7 E - C 6
0. 107126-05
0. 12700E-05
0. 14732E-C5
0. 168C8=-05
0. 13S23E-05
0. 210784-05
6 . 2 3 2 7 1 c - 0 b
0. 25501E-C5
0 .27766E-C5
0. 30C66E-05
0.32399E-05
0.34770E-05
0. 37172E-05
0 .396C4E-05
0 .42070E-C5
0.44568E-05
0.47095E-05
0.49655E-05
0.52244E-05
0. 54863t-05
0.57513t-05
0.60189E-05
0. 6290Gc-05
C.65633E-05
0.68402E-05
0. 71193E-05
0. 74017E-05
0. 7 f . f i 6 7 t - C 5
0. 79745E-C5
C. 826526-05
0. b 5 5 7 9 E - C 5
0.8a549£-05
0.915336-05
0.94467t-05
0.97291E-05

0.52979E-09
0.17833h-08
0. 36266E-08
0.59992F-06
0.88706h-0fl
0.12215F-07
0. 15995E-07
C . 2 C 2 3 0 E - 0 7
0.24871E-07
C.29919E-07
0.35365E-07
0.41202r--07
0 .47422E-07
0.54016E-07
0.6C975E-07
0.68257F-07
0.75955c-07
G.a39')aE-07
0.92372E-07
0.10107E-06
C.11G15E-06
0. 11953E-G6
n. 129246-06
0.13931E-06
0. 14965F-06
0. 16038E-06
C.17135F-06
0.18272E-06
0.19433E-06
0.20633E-06
0 .21U55E-06
0.23117F-06
0.24402E-06
0. 257226-06
0.27070F-06
0.26440E-06
0.29857E-06
C.31289E-06
0.326&3E-06
0.33985c-C6

0. 15890E-06
0.32959E-06
0. 50848E-06
0.69423F-C6
0.88604E-&6
0. 10834E-05
0.12660E-05
0. 14934E-05
0. 17056E-G:;

' 0 .1 ' I222E-05
C.21432E-05
0 . 2 3 f c H 3 E - 0 5
G.25975E-05
0.2«306E-05
0.30676E-05
0.3^0026-05
0. 3^5296-05
0.36012E-05
0.4;/528E-05
G.4.5081E-05
0.4::670E-05
0.4S290E-05
0.50948E-05
0 .5 i637E-C5
0.56359E-05
0.5 -'I 17E-05
0 .6 ;903E-OS
0 .6 - i727E-05
0 . 6 V 5 7 7 E - 0 3
0.704656-05
0. 7 - ; 3 7 B E - C 5
0 . 7 A 3 2 9 E - 0 5
0 .79307E-05
0.8: ;.313E-05
0.8S35'9c-05
0 . 8 E 4 2 3 E - 0 5
0. 915346-05
0.9-V662E-05
0.97735E-05
0. 10069E-04

0.0033
0.0054
O . C 0 7 1
0.00^-6
0 . 0 1 G O
0.0113
0.0124
0.0135
0.0146
0.0156
0.0165

' 0 .01 /4
0.0183
0.0191
0.0199
0.0206
0.0214
0 .02?1
0 .02^3
0.0235
0 . 0 2 4 1
0 . 0 2 4 b
0 .0254
0.0 ?60
0.0266
0 .0271
0 . 0 2 7 7
0.0282
0 .02B3
0.0293
0.0293
0.0303
0.0 308
0.0312
0.0317
0 .0322
0.0326
0.0331
0.0334
0.033R



Table S84. Radiative properties of rain: v = 2.91 Cllx,
T - 293.2K (20C).
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.__ . _ _ _ _ • . _ . _ . . , . _ ^ , , . , . ^ "• •™-'^r- • -- •-

M

(g m )

0.1
0.2
0.3
0.4
0.5
0.6
C.7
0. d
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1 .9
2.0
2. 1
2.2
2.3
2.4
2. 5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

R b

(mm hr ) (m )

1.17
2.66
4. 31
6.07
7.9 1
9.53

11.81
13.84
15.92
13.05
2 D . 2 2
2 2 . 4 2
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 13
43.64
46. 13
48.63
51. 16
53.71
56.27
58.66
61.46
64.06
66.72
69.37
72.05
74.73
77.43
80. 15
62.89
85.63
f*d .39
91.17
93.96

3970.3
3338. 8
3017. 1
2807.3
2655.5
2 5 3 7 . 3
2441.4
2361.2
2292 .8
2233.2
2 180.6
2133.7
2091. 5
2053. 1
2 013.0
1935. 7
19.5-5.8
1 928. 1
1902.2
1878.0
1855.2
1 633. 8
1813.5
1794.4
1776.1
1 758.8
1742.3
1726.6
1711. 5
1697.0
1683.2
166.9.9
1657.1
1644. 8
1632.9

' ,1621.5
1610.4
1599. 7
1589.3
1579.3

amax

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6.000

a

(m'1)

0. 12194E-06
0.25191E-06
0.3R740E-06
0.52746E-06
0.67156E-C6
0. 81935E-06
0.97C55E-06
O . U 2 5 0 E - C 5
0.12626E-05
C . 1 4 4 3 G E - 0 5
0. 16063E-05
0.17724E-05
0.19411E-05
0. 21123E-05
0.22861E-05
0 . 2 4 6 2 3 E - C 5
0.26411E-05
0.28223E-05
0.30056E-05
0.31913E-05
0. 33794E-C5
0.35695E-05
C.37621E-05
0.39567E-05
0.41534E-05
0.43524E-05
0.45533E-05
0.47567c-05
0.49617E-05
0.51692E-05
0.53784E-05
0.55899E-05
0.58033E-C5
0.60187E-05
0.62362E-05
0. 64551E-C5
0.66771E-C5
C.69002E-C5
0. 71195E-05
0. 73309E-C5

3

(m'1)

0.52808E-09
0.17776E-08
0. 36148E-08
0.59797E-08
C.88417E-08
0. 12175E-07
0.15943E-07
0.201646-07
0 .24790E-07
0.29820E-07
0.35248E-07
C.41066E-07
C . 4 7 2 6 5 E - 0 7
0 .53837H-07
C.60773E-G7
C.68030E-07
C.75702E-07
C.83717E-07
0.92063F-07
0. 10073E-06
0. 10978E-06
0.11913E-06
0. 12881t-06
0. 1 3884E-06
0.14915E-06
0.15983E-06
0. 17077E-06
0.18210E-06
0. 19366E-06
C.20562E-06
0.21781E-06
0.23037E-06
0.24318E-06
0. 256336-06
0.26976E-06
0.28341F-06
0.29753E-06
0.31180E-06
0. 32568E-06
0.33866E-06

K

(m"1)

0. 12247E-06
0.25:->69E-06
0.39101E-06
0. 53344E-06
0.68C41E-06
0.83153t-06
0.98549E-06
0 .11452E-05
0. 130 73E-05

' 0 .14728E-05
0.16416E-05
0. 19134E-05
0. 1 - / H B 3 E - 0 5
0 . 2 1 6 6 2 E - 0 5
0 .23469E-05
0.25303E-05
0.2 /168E-05
0. 290 60 E -05
0.30977E-05
0.32921E-05
0.3- i892E-05
0. 3",886E-05
0.3o909E-05
0.40955E-05
0.4 '3026E-05
0.4S123E-05
0.4 ? 2 4 1 H - 0 5
0.4V3B8E-05
0.-51554E-05
0.53748E-05
0.55962E-05
0.5-203E-05
0.60465E-05
J .62751E-05
0. 6:J060E-05
0.6 . '335£-05

.0.6; 746E-05
0.7;.'120E-05
Q.74452E-05
G.7;:.695E-05

Oi

0.00^3
0 .0070
0.0092
0.0112
O . C 1 3 0
0.0146
0.0162
0.0176
0.0190
0 . 0 2 0 2
0 . 0 2 1 5
O.C2.?6
o . c; 2 -'., a
0.0? 4 9
0 .0209
0 .0269
0 . 0 2 7 9
0.0283
0 .0297
0.0306
C . 0 3 1 5
0.0323
0.0331
0 .0339
0 . 0 2 4 7
0.0354
0.0361
0.0369
0 .0376
0.0383
0.0389
0.0396
0.0402
0.0408
O.C4! . 5
O . C 4 2 1
0 .0427
0 . 0 4 3 2
0 .0437
0.04 ' t2
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Table S85. Radiative properties of rain: v = 2.91 GHz,
T = 303.2K (30C).

M

(g m )

R b

(mm hr ) (m )

a otmax

(mm) (m )

8 . K 0)

(m'1) (uf1)

0.1
0.2
0.3
0.4
C.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2 .3
2.4
2.5
2.6
2 .7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
j .7
3. 8
3.9
4.0

1.17
2.66
4. 31
6.07
7.91
9 . H 3

11.81
13.84
15.92
18.05
20 .22
2 2 . 4 2
24.66
2o.94
29.24
31.58
33.94
30.33
33.74
41.13
43.64
46. 13
48.63
51.16
53.71
56.27
53.66
61.46
64.08
66.72
69.37
72.05
7 4 . 7 3
7 7 . 4 3
80. 15
82.89
85.63
83.39
91. 17
93.96

3970.3
. 3333. 8
3017.1

• 2 8 0 7 . 8
2655.5
2537 .3
2441.4
2361.2
2292. 8
2 2 i 3 . 2
2180. 6
2133 .7
2091.5
2053. I
2018.0
1985. 7
1955. 8
1928. 1
1902.2
1878.0
1855.2
1 833. 8
1813.5
1794.4
1776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683. 2
1669.9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2 .376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.793
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.0CO

0.93868E-07
0. 193486-06
0.297C3E-06
0.40386E-C6
0. 51356E-C6
0.62589006
0.74066F.-C6
0. 85774E-C6
0.97703E-06
C. 1G984E-C5
0. 1221 8E-05

"6.13471E-C5
0. 14743E-05
0. 16034E-05
0.17342E-05
0.16667E-05
C.20011E-05
0.21371E-05
0.22747E-05
0.24140E-05
0.25553E-G5
0.26973E-05
0. 28415E-05
0.2987CE-05 "
0.31341E-05
0.32828E-05
0.34328E-05
0.35845E-05
0.37375E-05
0. 38921E-C5
0.4C480E-C5
0 . 4 2 C 5 5 E - C 5
0.43643E-05
0.45246E-05
0. 46863E-05
0.48490E-05
0. 50139E-05
0.51795E-05
0.534256-05
0.54997E-05

0.52623E-09
0.17713E-08
0.36021E-08
0.59587E-08
O . R 8 1 0 5 E - G 8
C. 12132E-07
0.15886'E-07
C.20092E-C7
0 .24701E-07
0.29714E-07
0.35122E-07
0.40919E-07
0.47095E-C.
0.53643E-07
C. 605546-07
C.67784F-07
0.75428E-07
C.83414E-07
0.91729E-07
C.10036E-06
0.10937E-06
0. 11869F-06
0.12834E-06
0.13833E-06
0.14860E-06
0. 15924E-06
C.17014E-06
0.18143E-06
0. 19294E-06
0.20486E-06
0.21699E-06
0.22951E-06
0 .24227E-06
C.25537E-06
0.26374E-06
0.28234E-06
0.29640E-06
C.31062E-06
0.32444E-06
0.3.3737E-06

0.94395E-07
0.19525E-06
0. 30063E-06
0.40982E-06
0 .52237E-06
0.63803E-06
0.75655E-06
0 .87784E-06
0. 100176-05
0. 11281E-05
0.12569E-05
0. 13830E-05'
0.15214E-05
0.16570E-05
0.17947E-05
0. 19345E-05
0 .20765E-05

""0 .22205E-C5
0 .23664E-05
0.25144E-05
0.26643E-05
0.28160E-05
0.2969eE-05
0.31254E-05
0.32327E-05
0.3442CE-05
0 .3603GE-05
0.37660E-05
0. 39304E-05
0.40070E-05
0 .42650E-05
0 .44V.5CE-05
C.46066E-05
0.47300E-05
0.495'? I C-05
J.51 3146-05
0.53103E-05
0.54902E-05
0.56669t-05
0.58371E^05

0.0056
0.0091
0.0120
0.0145
0.0169
0.0190
0.0210
0 .0229
O . O P 4 7
0 .0263
0.0279

' 0.0295
0.0310
0.0324
0 .0337
0.035&
0.0363

'0 .0376
0.0388
0.0399
0.0411
0 .0421
0.0432
0 .0443
0 .0453
0.0463
0 . 0 4 7 2
0.0482
0.0491
0.0500
0.0509
0.0517
O.Oi.26
0 .0534
0.0542
0.0550
0.0558
0.0566
0 . 0 5 7 3

0.057d



Table S86. Radiative properties of rain: v =• 4.805 GHz,
T = 263.2K (-10C).
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M R b a amax

—3 —1 —1 ~3(g m ) (mm hr ) (m ) (mm) (m (m

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
l.l
1.2
1. 3

- . - . - . . • • • ̂ i *
1.5
1.6
1.7
U8
1,9
?--.o
2. 1
2.2

•' 2*3
. 2.4 .'

?•?'
2.6
2.7
2. a
2i9
3.0
3.1
5.2
3.3
3.4
3.5
3.6
3.7
3.8

: 3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.31
13.84
15.92
18.05
20.22
22.42
24.66
2&T94
29.i4

•31.58
33. '94
36*33
3d. 7 4
4 1 . 1 8
43.64
46.13
46.63
51J16
53.71
56*27
5d^e6
tl.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
62. HV
69.63
66.39
91.17
93.96

3970.3
3338.8
3017.1
2c07. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2

. 2180.6
2133.7
2091.5
2lf53.i
2018. 0
,19$*. 7
19^5.8
•L92g. I
1902.2
iij?a.o
i855.2
1833.8
I8l3i5
1794.4
1776.1
175K,8
1742.3
1726,6
1711.5
1697.0
1633^2
1£6\>.9
1657'.;:i
1644.8
1632.9
1621.5
I6io.4
1599 f7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.391
4.025
4.147
4.259
4.364
4.461
4.55?
4.V639
4.721
4.7?a
4i-.8'13
4i944
50t)12
5.078
5.141
5.202
5.261
5*518
5.373
5.427
5.479
5,530
5.579
5.627
5:.6,74
5.720
5.765
5.609
5.B51
5.893
5.934
5.975
6.0CO
6.000

C.87585E-C6
0.18770E-C5
C. 29t67E-05
0.41317E-05
C.53650E-C5
0.66618t-05
0.80171t-05
0. 943166-05
0. 10900E-C4
0.12422E-04
0. 13995E-04

"0.15620F-04
0. 1 7?94F-o<.
0.19617E-64
0,207«aE^04
Oi'22'60lE'-:04
0> 2446eg--?c4
b .263«iBrG4
0.28336c-r04
0. 30335P-04
6.32333E-C4
0.34.4.71E.-.04"
0. 36604fc'-0^
0»38782e-04 "'
0.'4C9<?7trC4
0.43262t-0.4
0. 4556ie-rO,4
0,479116-04
0.502<32E-r04
0*5'2725£TC4 "
o.55ifl'je-64
p.57702t-04
b.60240fc^04
0.-62'a3.8E-64
0.65466E-04

'0.6S123E-04
6.70839E-.04
0. 7i576ET04-
0. 76256fc T 04
0.78799E-04

0.39719E-08
0.13403?-07
C.27309E-07
0.452546-07
C.67C20E-07
0.924316-07
C.1212SF-06
0.153515-06
0.18897E-06
0.227625-06
C.26939E-06
6.31424t-06
n . ^ A? i ^ P _ A A
0.412936-06
Oe<»6675c-06
.fl.52305F~06
•0.5R275E^06
C.6452k-06
'.0. '710385-06
•0. 776076-06
6.848978-06
0.922366-0'6
G.'99840£-'06'

"'0;.l'C7f4E~Oi*
d.iisa&l-QS
O.i2«.3ie-^05
C^13295£-C5
O.i4il9.4£-05
0.151 11 l-ds
C, 160636-05
b.i7032F.T-Q5
6i 180355-05 '
6:; 19058= -05
0« 201 1 25^05
0 . 2 ^ V a ? t - d 5
0.222316-05
OQ234l9cr05
0.24567G-05
C.;256flOE-05
C> 2671 56-05

0.379836-06
0. 189046-05
0.29940E-05
0.417706-05
0.54320E-05
0.675426-05
0.813836-05
0.958516-05
0.110896-04
0.126496-04
0. 142656-04

"0. 159346-04
n i 7 A R t c _ n / .
0.1 94 306-64
0. 212546-04
0^.23 1246-04
U2565'lfe '-04
0.2702<,£-r04
0.29047E-04

''0.311- 13 g?04
Oo332i2c -q4
'.0^3'J394''e--.d4;

Q437(>p2SrO;4
0;3985^6'r0'4
0.421:36E-64.
Oi44506ErG4
d.^66?0'^04
6i493:3i-e*0"4
o.'5"i-so3e-64
9:, 54331 670 4-
0«56S92E-tf4 :

6.'595C66^Q4
0.62154E-04
Oi64S4'jeT04
d.675q5E^04
0.%70351E-r6'4
0.731H1;E-04
G.76034E-04
0.73g24E-04
Qi8t4.TlE*04

O.OC45
0.0071
0.0091
0.0108
0.0123
0.0137
0.0149
0.0160
0.0170
0.0180
0.0189
0.0197
n r\ ir\ c

0.02i3
O.Q22B
0«0/^6
0.0233"
6,0239-
O..C245
0.0250
Q.Q2;5S
0.02 '.$$
d^-d g.oft
'0*02?Q
d;b2t5
otizn,
6<c'-2-C4
0^0263
61 .,62-^2
d.'ea'j^
Oi02W
c.*6io3-
p. 0307
0-i6-3io
0.0313'
0.63.17;
00Q32d
0.0323
0.0326
G.0328
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Table S87. Radiative properties of rain: v = 4.805 GHz,
T = 273.2K (O.OC).

M R b a '• amax

(g nT ) (mm hr ) (m ) (mm) (m )

3 . - K 0)

(m'1) (nf1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
i.5
1.6
1.7
1.8
1.9
2.0
2.1
2*2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.C7
7.91
9.83

11. a i
13.64
15. 92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
3d. 74
41.13
43.64
46.13
43.63
$1.16
53.71
56.27
$8.86
61.46
64.08
66.72
69.37
72.U5
74.73
77.43
30.15
82. d9
85.63
88.39
•51.17
93.96

3970.3
3138.8
3017.1
2807. d
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1028.1
1902.2
1873.0
1855.2
1833.8
1813.5
1794^4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1 657. 1
1644.8
1632.9
1621.5
161C.4
1599.7
1539.3
1579.3

2.176
2.833
?.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.0CO
6. COO

0.63S61E-06
0.13865E-05
0.22108E-05
0.31018E-05
0. 405436-05
0.50650E-05
0.61293E-05
0.72497E-05
C. 84209E-05
O.S6429E-C5
0. 10915E-04

""0.12238E-04
0. 13610E-04
C.15032E-04
0. 16502E-04
0.18013E-04
0. 19584E-C4
0.21202F.-C4
0.22066E-04
0.24573E-04
0.26338E-G4
0.28147E-04
0.30C01E-04
0.31910E-04
0.33856E-04
0.35866E-04
0.37906E-04
C.40015E-04
0.42152F-04
0.44360E-04
0.46594E-C4
Oi49898E-04
0.51232E-C4
0.53629t-C4
0. 56064E-04
0.58531E-C4
0.61088E-04
0.63658E-C4
0.66154E-04
0.68485E-04

0.39652E-08
0.13381F-07
Q.27269E-07
0.45193E-07
0.66940E-07
0.92335E-07
0.12109E-06
0.15340E-06
0.188886-06
0.227556-06
0.26937E-06
0.31430E-06
0.36228F-06
0.41327L-06
C. 467216-06
0.52370E-06
0.58366F-06
0.64645E-06
0.7119BE-06
0.78006E-06
0.85148E-06
0.92546F-06
0.10021E-05
0.10819F-05
0.11639E-05
0.12493E-Oi>
0.13367E-05
0.14273E-05
0.15207E-05
C.16174E-05
0.17157E-05
0.18179F.-05
0.19218E-05
0.20293E-05
0.21390E-05
0.22505E-Oi>
0.23670E-05
0.24843E-05
0.25979F.-05
0.27030E-Ot>

0.64357E-06
0.13999E-05
0.22380E-05
0.31470E-05
0.41212E-05
0.51573E-05
0.62504E-05
0.74031E-05
0.860986-05
0.98705E-05
0.11185E-04
0.12552E-04
0.13973E-04
0.15445F-04
0.16969E-04
0.1H537E-04
0.20168E-C4
0.2184HE-04
0.23578E-04
0.25353E-04
0.27189E-04
0.29072E-04
0.31003E-04
C.32992E-04
0.35020E-G4
0.371 15E-04
0.39243E-04
0.41443E-04
0.43672E-04
0.45977E-04
0.48309E-04
0. 50716E-04
0.53153E-04
0.55659E-04
0.58203E-04
0.60782E-04
0.63455E-04
0.66143E-04
0.68752E-04
0.7li88£-04

0.0062
0.0096
0.0122
0.0144
0.0162
0.0179
O.C194
0.0207
0.0219
0.0231
0.0241
0.0250
0.0259
0.0268
0.0275
0.0283
0.0289
0.0296
0.0302
0.0308
0.0313
0.0318
0.0323
0.0328
0.0332
0.0337
0.0341
0.0345
0.0348
0.0352
0.0355
0.0358
0.0362
0.0365
0.0368
0.0370
0.0373
0.0376
0.0376
0.0380



Table S88. Radiative properties of rain: v = 4.805 GHz,
T = 283.2K (IOC).
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M R max
-3 -1 -1 -1(g m ) (mm hr ) (m ) (mm) (m ) (m (m

0.1
C.2
0.3
0.4
C.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
l .b
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2. 7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.d
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

l l . f i l
13.84
15.92
18. 05
20.22
22 .42
24.66
26.94
29.24
31.58
33.94
26.33
39.74
41.18
43.64
46. 13
43.63
51. 16
53.71
56.27
5d.86
fcl.46
64 .C.R
bo. 72
69. 37
72.05
74.73
77.43
SO. 15
82.89
85. c3
6d.39
91. 17
93.96

3970.3
3338. 6
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7 '
2091.5
2C53.1
20.1 9. G
1985.7
1955.8
1928.1
19C2.2
1878.0
1655.2
i 533.8
1513.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. a
1632.9
1621. 5
1610.4
1599.7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.691
4.025
4.147
4.259
<,.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.2C2
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.309
5. 351
5.893
5.934
5.975
6.000
6.000

C. 488386-06
0.1C618E-05
0. 16971E-05
C.23861E-C5
G.312526-C5
0.391195-05
0.474276-05
C. 562C3e-05
0.65402E-05
0.75C296-05
0.85086t-05
0.95573E-05
0.10649E-04
0. 11704E-04
0. 12961E-04
0.14173F.-04
0.15440E-04
0. 16750E-04
0. 18103E-04
0. 19491E-04
0.20938E-04
0.22425E-04
0.23951E-C4
C.255356-C4
G.27149E-04
C. 288316-04
0.3053d£-04
0.32320E-04
0.34121E-C4
0.360G5E-04
0. 37906E-04
0. 3--J8916-04
0.41896E-C4
0. 43931E-C4
0.46094E-04
0.48238E-04
0.50502E-04
0.52759E-C4
0. 54936E-04
0.56935E-04

0.39547E-C8
0.13346E-07
0.27198E-07
0.45078E-07
0.66772E-07
0.92109E-07
C. 12080E-06
0.15305E-06
0.1B84fcE-Ob
0.22707F-06
0.26882E-06
0.3i369E-06
0.36163t-06
0.4125cE-06
0.46650E-06
0.52297t-06
0.58295E-06
0.64579E-06
G.71140F-06
0.77957E-06
0.85115E-06
0.92534E-06
C.10022E-05
0.1C823E-05
0.11646E-05
0.12506E-05
C.13384F-05
0. 14303E-05
0.15237E-05
0. 16214E-05
0.17206E-05
0.18240F-05
0. 192906-05
0.20381E-05
0.214925-05
0.22622^-05
0.23810E-05
0.25002E-05
0.26154E-05
0.27216E-05

0.492336-06
0. 107516-05
0.17243F-05
0.24312E-05
0.31920E-05
0.40040E-05
0.46635E-05
0.57733E-05
0.672iJfcE-05
0. 773006-05
0.87775E-05
0.98710F-05
0. 11011E-04
0. 12196F-04
0. 13427E-04
0.14696E-04
0. 16023E-04
0. 17396E-04
0. 18814E-04
0.20271E-04
0. 21789E-04
0.23350E-04
0.24953E-04
0. 26617E-04
0. 28314F-04
0.300826-04
0. 31S766-C4
0.33750E-04
0. 356456-04
0. 37627E-04
0.39627E-C4
0.41715E-04
0.438256-04
0.46019E-04
C.48243E-04
0.50500E-04
0.52382E-04
0.5S260E-04
0.57551E-04
0. 596566-04

O.OC80
0.0124
0.0158
0.0185
0.0209
0.0230
0.0248
0.0265
0.0280
0.0294
0.0306
0.0318
0.0328
0.033d
0.0347
0.0356
0.0364
0.0371
0.0378
0.0385
0.039]'
0.0396
0.0402
0.0407
0.0411
0.0416
0.0420
0.0424
0.0427
0.0431
0.0434
0.0437
0.0440
0.0443
0.0445
0.0448
0.0450
0.0452
0.0454
0.0456'



Table S89. Radiative properties of rain: v = 4.805 GHz,
T = 293.2K (20C).
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M R b a a
max

-3 -1(g m ) (mm hr ) (mm) (m ) (m )

0.1
0.2
0.3
G.4
0.5
C.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2. 3
2.4
2.5
2.6
2.7
2.8
2.9
?.o
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9. S3

11.81
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36. 33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
53.86
61.46
64. ('6
06. 72
69.37
72. C 5

' 74.73
77.43
8U.15
82. £9
85.63
68.39
91.17
93.96

3970.3
3338.8
3017.1
2607. 8
2655.5
2537.3 .
2441.4
2361.2
2292.8
2 2 3 3 . 2
2180.6
2133.7
2091.5
2053.1
2019.0
1985. 7
1955.8
1S28.1
1902. 2
1676.0
1855.2
1833. 8
1313.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669. 9
1657. 1
1 644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4. 798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5 .373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.351
5.893
5.934
5.975
6.000
6.000

C.37652E-06
0.81762E-06
0.13058E-C5
0. 16352E-05
C.24028E-05
0. 30070E-05
0.36452E-05
0.43197E-05
0.50270E-05
0.57677E-C5
0. 65419E.-05
0. 73500E-C5
0. 81919E-05
0. 90680E-G5
0.99781E-05
0. 10916E-04
0. 11893E-04
0. 12915E-04
0. 13967E-04
C. 15C47E-04
0. 16176E-04
0.17339E-C4
0. 18534E-04
0.19779E-C4
0.21C47E-04
0.22377E-C4 '
0 .23724E-C4
0.25142E-G4
0.26571E-C4
0.28C81E-04
0.29598E-04
0. 31201E-04
0. 32813E-04
0.34511E-04
C.36223E-CH
0.37964E-04
0.39636E-04
0.41686E-C4
0.43458K-04
0.45064E-04

0.3S426E-08
0.13305E-07
0.27114E-07
0.44938E-07
C.66566F-07
0.91824E-07
0.12043E-06
0.15257E-06
0.18788E-06
0.22637E-06
C.26800E-06
0.31273E-06
0.36G53F-06
0.41134L-06
0.46511E-06
0.52142E-06
0.58126F.-06
0.64395E-06
G.7C942I>06
0.77743r-06
O.H4b90F-06
C.92293F-06
0. 9 99 74 E- 06
0. 1C796C-05
0.1162GL--05
0.12480E-G5
0.13356.C -C5
0.14278f:-05
0.15213F-05
0.161f)2E-05
0. 17186E-05
0.1S225E-05
0.19279E-05
0.20376E-05
0.21492E-05
0.22629E-05
0.23829E-05
C.25030E-05
0.26190E-05
0.27255F.-05

0.38046E-06
0.83092E-06
0.13329E-05
0. 18601E-05
0.24693E-05
0. 309S8E-05
0.37657E-05
0.44723E-05
0.52149E-G5
0.59941E-05
0.68099E-05
0. 76627F-05
0 .85525E-05
0.94793E-05
0. 10443E-04
0. 11437E-04
0. 12479F-04
0.13559E-04
0. 14676E-04
0. 15624E-04
0.17025E-04
0. 18262E-04
0. 19534F-04
0. 2G858E-04
G.22209E-04
0. 23625E-04
G. 25G59F-G4
0.2657GF-C4
0.28093E-04
0.2970GE-04
0.31317E-04
0.33024E-G4
0.34741E-04
0.36548E-04
0.33372E-04
0.40227E-04
0.42219E-04
0.44189E-04
0.46077E-04
0.47790E-04

0.0104
0.0160
0.0203
0.0239
G.G270
0.0296
0.0320
0.0341
0.0360
0.0378
0.0394
0.0403
0.0422
0.0434
0.0445
0.0456
0.0466
0.0475
0.0483
0.0491
0.0499 •"
0.0 50 5
0.0512
0.0513
0 .0523
C . 0 5 2 S
O . C 5 2 3
G.G537
0.0542
O.G545
0.0549
0.0552 -
0 .0555
0.0558
C.0560
0.0563
0.0564
0.0566
0.0566
0.0570
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Table S90. Radiative properties of rain: v = 4.805 GHz,
T = 303.2K (30C).

M R b a a B
max

(g m~3) (mm hr'1) (nf1) (mm) (nf1) (nT1)

K 0)

(in'1)

O.I
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
Z. I
2 .2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.3
3.9
4.0

1.17
2.ft6
4. 31
6.07
7.91
9.83

11.81
13.84
15.92
13.05
20.22
22.42
24.fc6
26.94
29.24
31.58
33.94
26.23
38.74
41.18
43.64
46. 13
48.63
51. 16
53.71
5o.27
5b.86
61.46
64.08
t.6.72
69.37
72.05
74.73
77.43
80.15
82.69
85.63
83.39
91.17
93.96

3970.3
3333.8
3017.1
2807. 8
2655.5
P537.3
2441,4
2361.2
2292.8
2233.2
2180.6
2133.7 "
2091.5
2053. 1
2018.0
1985. 7
1955.8
1S28. 1
1902.2
1873.0
1855.2
1833:. 8
1813.5
1794.4
1776. 1
1756.3
1742.3
1726.6
1711.5
1697.0
1633.2
1669.9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4. 147
4.259
4.364
4.461
4.552
4.639
4. 721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5. 530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.28876E-C6
0.62488E-06
0.9S553E-C6
0. 13963E-05
0.18252E-C5
0. 228086-05
0.27614E-05
0.32686E-C5
0.37998E-05
0.43556E-C5
0.49360b-05

"0 .55412E-05
C. 6171 5E-05
0.68268E-05
0. 75074E-05
C.82C81E-05
0.89420E-05
0.97020E-05
0. 10488E-C4
0. 11294E-04
0. 12136E-04
0.130C8E-04
0. 139GOE-04
0. 14831E-C4
0. 15779E-04
0. 16776c-C4
0. 177S3E-04
0.18648E-04
0. 19919E-04
0.21055E-C4
0.22195E-04
0.23406E-C4
0.24621E-C4
0.25908E-04
C.272C4E-04
0.28521E-C4
0.29954E-04
0. 31361E-04
0.32706E-04
0.339166-04

0. 392916-08
0.13259E-07
0.27020E-07
0.44760£-07
0.66323E-07
0.91493E-07
0.11999F-06
0.15201E-06
0.18718E-06
0.22551E-C6
0.26697E-06
0.3li53E-06'
0. 359125-06
0.4C971E-06
0.46324E-06
0.51931E-06
0.57S87E-06
0.64128E-06
0.70644E-06
0.77414E-06
C.84526E-06
0.91899E-06
0.99537E-06

" 0. 10750E-G5
0.11569E-05
0.12424E-05
0 .1320r tE -Ot>
C.14213E-05
C. 15144E-05
0.16119E-05
0.17103E-05
0.16143E-05
0.19192E-05
C.20286E-05
0.21398E-05
C.22530E-05
0.23729C-05
0.24927E-05
0.260836-05
0.27144F-05

0.29269E-06
0.63814E-06
0.10226E-05
0.14411E-05
0.18915E-05
0.23723E-05
0.28314E-05
0. 34206E-05
0.39370E-05
0.45811E-05
0.52029E-05
0 .5B527E-05
Oi653CoE-05
0. 72366E-C5
0.79706E-05
0.87274E-05
0.95209E-05

"0.10343E-04
0. 11194E-04
0. 12068E-04
0. 12983E-04
0.13927E-04
0.14895E-04
0. 15906E-04
0.16936E-04
0.160185-04
0.19113E-04
0.20269E-04
0.21434'E-04
C. 22&67E-04
0.23906E-04
0.25.221E-04
0.26i40E-04
0.27937E-04
0.29344E-04
0.30774E-04
0.323276-04
0.33854E-04
0.35314E-04
0.36630E-04

0.0134
0.0208
0.0264
0.031 I
0.0351
0.0"386
0.0416
0.0444
0.0469
0.0492
0.0513
0.0532
0.0550
0.0566
0.0581
0.0595
0.0608
0.0620
0.0631
0.0641
0.0651
0.0660
0.0668
0.0676
0.06S3
0.0690
O.C696
0.0701
0.0707
0.0711
0.0716
0.0719
0.0723
0.0726
0.0729
0.0732
0.0734
0.0736
0.0739
0.0741



Table S91. Radiative properties of rain: v = 5.81 GHz,
T = 263.2K (-10C).
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M
max

(g m ) (mm hr ) (m ) (mm) (m ) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.*
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
0.83

11.61
13.84
15.92
13.05
20.22
22 .^2
24.66
26.94
29. 24
31.56
33.94
36.33
38.74
41. IS
43.64
46. j 3
48.63
51. 16
53.71
56.27
1:9.86
tl .46
64. OB
66.72
69.37
72. C 5
74.73
77.43
80. 15
82.69
85.63
83.39
91. 17
93.96

3970.3
3338. d
3017.1
2807.8
2055.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
209.1.5
2053.1
2013.0
1985.7
1955.8
1928. 1
19C2.2
1873.0
1855.2
1833 . f i
1813.5
1794.4 '
1776.1
1758.8
1742.3
1726.6
1711 .5
1697.0
1663.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589. 3
1579.3

2.376
2.833
3.139
3.377
3.573
3. 742
3.891
4.025
4. 147
4.259
4 .364

"4.461
4.55?
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5. 141
5.202
5.261
5.318
5. 373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.651
5.893
5.934
5.975
6.000
6.000

0.13307E-C5
0. 23958E-05
0.462886-05
0.65058E-05
O.S5146E-05
0. 106466-04
0. 12891E-C4
0.15251E-04
0. 17716E-04
0.20283E-04
0.22951E-04
0.25717E-04
0 .2S579E-C4
0. 31534£-C4
0.34578E-C4
0.37705E-C4
0.40931E-04
0. 44241E-04
0.47629E-04
0.51099E-C4
0. 54655E-04
0. 58282E-04
0. 61994E-04
0.65777E-04
C.69635E-04
0. 73567E-C4'
0. 77569t-04
O.S1642E-04
0. 85782E-04
0. 89990E-C4
0. 942666-04
C.S8602E-04
0. 103015-03
0. 10746E-03
0. 11200E-03
0. 11658E-03
0.12123E-03
0.12593E-03
0.130556-03
0.13497S-03

0.85121E-G8
0.28777E-07
0.56726c-07
C.97446E-07
C.14450E-06
0.19954E-06
C.26194P-06
0.33215E-06
0.40934E-06
0. 493576-06
0.58475E-06
0.63282F-06
0.76767E-06
C.89919E-06
0.10173E-05
C.11410F-05
C.12724E-05
0.141Q2F-05
C.15540E-05
0.17035E-05
0. 18604E-G5
0.20230E-05
0.21916E-05
0.23669E-05
0.25473E-05
0.27353E-05
0.29276E-05
0.31279E-05
0.33322E-05
0.35448E-05
0.37611E-05
0.39855E-C5
C.42141E-05
0.44499E-05
0.46907E-05
0.49357E-05
0.51908E-05
0.54482E-05
0.56976E-C5
0. 592886-05

0.13392E-05
0.292456-05
0.46875E-05
0.66033E-05
0. 665916-05
0. 10846E-04
0.13153E-04
0.15533E-04
0.18125E-04
0 .20777E-04
.0.23536E-04
0 . 2 6 4 0 U E - 0 4 '
0 . 2 9 > f > 7 E - 0 4
0.32433E-04
0.35596E-04
0. 388466-04
0.42204E-04
0.45651E-04
0.49183E-04
0.52803E-04
0.56516E-04
0.60305E-04
0.64186E-04
0.68144E-04
0.72182E-04
0 .76302E-04
0.80496E-04
0.84770E-04
0.39114E-04
0.93535E-04
0.980276-04
0.10259E-03
0.10722E-03
0.11191E-03
0.11669E-03
0.121526-03
0.12642E-03
0.131386-03
0.136256-03
0.14090E-03

0.0064
0.0098
0.0125
0.0148
0.0167
0.0194
0.0199
0.0213
0.0226
0.0238
0.0248
0.0259
0.0268
0.0277
0.0286
0.0294
0.0301

'0.0309
0.0316
0.0323
0.0329
0.0335
0.0341
0.0347
0.0353
0.0358
0.0364
0.0369
0.0374
0.0379
0.0384
0.0389
0.0393
0.0398
0.0402
0.0406
0.0411
0.0415
0.0418
0.0421



Table S92. Radiative properties of rain: v = 5.81 GHz,
T = 273.2K (O.OC).
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M max

(g m ) (mm hr ) (m ) (mm) (m ) (m (m

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.3
3.9
4.0

1.
2.
4.
6.
7.
9.
11.
13.
15.
18.
20.
22.
24.
26.
29.
31.
33.
36.
33.
41.
43.
46.
48.
51.
53.
5t>.
58.
61.
64.
66.
69.
72.

17
66
31
07
91
83
81
34
92
C5
22
42
66
94
24
58
94
33
74
18
64
13
63
16
71
27
86
46
06
72
37
05

74.73
77.
80.
82.
85.
68.
91.
53.

43
15
89
63
39
17
96

3970.
3338.
3017.
?807.
2655.
2537.
2441.
2361.
2292.
2233.
2160.
2133.
2091.
2053.
2018.
1935.
1955.
1928.
1902.
1878.
1B55.
103.
1813.
1794.
1776.
175S.
1742.
1726.
1711.
1697.
16S3.
1669.
1657.
1644.
1632.
1621.
1610.
1599.
1589.
1579.

3
8
1
8
5
3
4
2
8
2
6
7
5
1
0
7
8
1
2
0 .
2
8
5
4
1
8
3
6
5
0
2
9
1
8
9
5 "
4
7
3
3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944 '
5.012
5.078
5.141
5.202
S.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.393
5.934
5.975
6.000
6.0CO

0.99470E-C6
0.22090E-05
0.35862E-05
0. 510716-05
0.6763CE-05
0.85484E-05
0. 104546-04
0. 124886-04
0.14637E-04
0.16903fc'-C4
0.19286E-C4

"0.217846-04
0.243986-04
0. 271256-04
0.29963E-04
0.32896E-04
0.35963E-04
0.39135E-C4
0.42409E-04
0.45780E-C4
0.492726-04
0. 52855C-04
0. 565436-04
0. 60330E-04
0. 64210E-C4
0.68194E-04
C.72262E-04
0.76431E-04
C.80683t-C4
0.850266-04
0. 89456E-C4
0.93963E-04
0.9S565t-04
0. 103226-03
0.10799E-03
0.11282E-03'
0. 117726-C3
0.12271E-C3
0.12759E-03
0.13222E-03

C.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
C.
0.
0.
0.
0.
C.
b.
0.
0.
0.
C.
0.

"o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

85036E-08
28757E-07
58707E-07
97453E-07
14458E-06
19974E-06
262346-06
33287E-06
41047E-06
495266-06
58718E-06
68617E-06
79216E-06
90508E-06
10248E-05
11503E-05
12841E-05
14245E-05
15714E-05
17241E-05
18849E-05
20518E-05
22243F-05
24054E-05
25912E-05
27854E-05
29841E-05
31918E-05
34034E-05
36243E-05
384916-05
40830E-05
43210E-C5
456736-05
48188E-05
50748E-05
53421E-05
56116E-05
58722E-05
61126E-05

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
'0.
0.
0.
C.
0.
0.
"0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
C.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

10032E-05
22377E-05
36450E-05
52046E-05
69076E-05
87481E-05
10716E-04
12321E-04
15047E-04
17398E-04
19373E-04
22471E-04
25190E-04
28030E-04
30988E-04
34047E-04
37247E-04
4056GE-04
43980E-04
47505E-04
51 157E-04
54907E-04
53768E-04
62736E-C4
66802E-04
70979E-04
75246E-04
79622E-04
84086E-04
88650t-04
93305E-04
98046E-04
102896-03
10779E-03
11231E-03
11790E-03
12306E-03
12832E-03
13346E-03
13833E-03

0.0085
0.0129
0.0161
0.0187
0.0209
0.0228
0.0245
0.0260
0.0273
0.0265
0.0295
0.0305
0.0314
0.0323
0.0331
0.0338
0.0345
'0.0351
0.0357
0.0363
0.0368
0.0374
0.0379
0.0363
0.0388
0.0392
0.0397
0.0401
0.0405
0.0409
0.0413
0.0416
0.0420
0.0424
0.0427
0.0430
0.0434
0.0437
0.0440
0.0442
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Table S93. Radiative properties of rain: v = 5.81 GHz,
T = 283.2K (IOC).

M

<g *-3>

R b

(mm hr ) (m )

a a g K co
max

(mm) (m'1) (m"1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
l.l
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91 .
9.83

11.81
13.84
15.92
19.05
20.22
22.42
24.66
26.94
29. 24
31.58
33.94
36.33
38.74
41. 18
43. t4
46. 13
48.63
51.16
53.71
56.27
53.86
61.46
64.03
66.72
69.37
72.05
74.73
77.43
80.15
82.89
85.63
08.39
91.17
93.96

3970.3
3338. 8
3017.1
2807. d
2655.5
2537.3
2441 .4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053. 1
2018.0
1985.7
1955. 8
192B. 1
19C2.2
1878.0
Id55 ,2
1«33. 8
1613.5
1794.4
1776.1
1758. Q
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.b91
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4 .G73
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.76982E-C6
0.17241F-05
0.281856-05
0.40384E-05
0.53790E-05
0.68375E-C5
0.84C646-05
0. 10098E-04
0. 119COE-04
0.138166-04
0. 15849E-04
0. 18C01E-04
0.202726-04
0.226646-04
0.25177E-04
0.27785E-04
0.30552E-04
0.334416-04
0.36446E-04
0.39552E-C4
0.42P16E-04
0.46186E-04
0.49670E-C4
0.53290E-04
0. 57006E-04
0.60864E-04
0.64811t-04
0. b8895£-04
C. 73C68E-04
0. 77363E-G4
0.817556-04
0. 862446-04
0.90847E-04
0.95514E-04
0.10032E-03
0.10520E-C3
0. 11014E-03
0.11520E-03
0.12013E-03
0.12474E-C3

0.84836F-08
0.28694E-07
0.58588E-07
0.97276E-07
0.14435E-06
0. 19949E-06
0.26210E-06
0.33271E-06
0.41047E-06
0.49550E-06
0. 587806-06
0.68733E-06
0.79406F-06
0.9C796F-06
C.1C289E-05
0.11558E-05
0.12915E-05
0.14343E-05
0.15840F-05
0.17396E-05
0. 19043E-05
0.20755E-05
0.22532E-05
0.24395E-05
0.26310E-05
0.28324C-05
0.30381E-05
0.32544E-05
0.347466-05
C.37056C-05
0.394048-05
0.41857fc-05
0.44353E-05
0.46944E-05
0.49590E-05
0.52285R-05
0.55109E-05
0.57955E-05
0.60699E-05
0.632116-05

0.77830E-06
0.17528E-05
0.28771E-05
0.41357E-05
0.55233E-05
0.70370E-05
0.86685E-05
0.10431E-04
0.123106-04
0.14311E-04
0.16437E-04,
"O.186as£-04
0.21066E-04
0.23572E-04
0.26206E-04
0.28941E-04
0. 318446-04
0.348756-04
C. 380306^04
0.41292E-04
0 .44720E-04
0.48262E-04
0.51924E-04
0 .55729E-04
0.59637E-04
0.63697E-04
0.67849F-04
C.72150F-04
0. 76543 -E-04
0. 81069E-04
0. 85696E-04
0.90430E-04
0.95282E-04
0.10021E-03
0.10527E-03
0.11042E-03
0. 11565E-03
0. 12100E-03
0. 126206-03
0.13106F-03

0.0109
0.0164
0.0204
0.0235
0.0261
0.0283
0.0302
0.0319
0.0333
0.0346
0.0358
0.0368
0.0377
0.0385
C.0393
0.0399
0.0406
0.0411
0.0417
O.C421
0.0426
0.0430
0.0434
0.0438
0.0441
0.0445
0.0448
0.0451
0.0454
0.0457
0.0460
0.04o3
0.0465
0.0468
0.0471
0.0473
0.0477
0.0479
0.0481
0.0482



Table S94. Radiative properties of rain: v = 5.81 GHz,
T = 293.2K (20C).
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M

(g m )

R

(mm hr )

b

(m"1)

a a 3
max

(mm) (m'1) (m"1)

K 0)

(m'1)

0.1
6.2
0.3
0.4
0.5
0.6
C.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2. fl
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.63

11.61
13.84
15.92
13.05
20.22
22 .42
24.<,6
26.94
29.24
31.58
33.94
36.33
3s. 74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
8C. 15
82.89
85.63
88.39
91.17
S3. 96

3970.3
333H.8
3017.1
2807. 8
2655.5
2537.3
2441 .4
2361.2
2292.3
2233.2
2130.6
2133.7
2C91. 5
2053.1
2C13.0
1985.7
1955.8
192H. 1
1902.2
1 8 7 r f . O
1855.2
1833.8
1813.5
1 794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683. 2
1669.9
1657. 1
1644. 8
16?.2. 9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.83i
3.139
3.377
3.573
3. 742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.H73
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.609
5.851
5.893
5.934
5.975
6.000
6.000

0.59713E-06
0.13396E-C5
0.21935E-05
C.31485E-05
C.42018c-05
0.53523E-05
0.65945E-05
0.79416E-05
0.93821E-05
0.10923E-04
0. 12567E-04
0. 14319E-C4
0. 16181E-04
0. 18157E-04
0.20250E-04
0.22427E-04
0. 24772E-04
0. 272435-04
0. 29833E-04
0.32525E-04
0. 35403E-04
0. 35401E-04
0.41505E-C4
0 .44792E-C4
0.43161E-04
0. 51 733E-04
0. 55374E-C4
C.5922CE-C4
0.63133E-C4
0.67231E-04
0.71412E-04
0.75737E-C4
0.80175E-04
0.84701E-C4
O.P9378F-04
0.94144F-04
0.98931E-04
0.10397E-C3
0.10877E-C3
0.11316E-03

0.84590E-08
0.28611F-07
C. 584236-07
C.97003E-07
C.14397E-06
C. 198996-06
0.26147E-06
C.33199E-06
C.40967E-06
0.49468E-06
0.58701E-06
C.6Bfc68E-06
0.793695-06
0.90804E-06
0.1C297E-05
0.11573E-05
0. 12943E-05
0.14388E-05
0.15907E-05
0.17486F.-05
0.19167E-05
0.20921E-05
0.22740E-05

" 0.24663E-05
0.26636E-05
C.28730E-05
C.3CS63E-05
0.33131E-05
0.35430E-05
0.37863E-05
C.40337E-05
0.42940E-05
0.45583F-05
C.48343E-05
0.51160E-C5
0.54033E-05
C.57060E-05
0.60107E-05
0.63030E-05
0.65675E-05

0.60559E-06
0.13682E-05
0.22519E-05
0.32455E-05
0.43457F.-05
0 .5 i>513E-C5
0.68560E-05
0.82736E-05
0.97918E-05
0. 11418E-04
0. 13154E-04
0.15005E-04
0.16975E-04
0.19065E-04
0.21279E-04
0.23584E-04
0.26066E-04
0.28a8?E-04
0.31429F.-04
0.34274E-04
0.37320E-&4
0.40493E-04
0.43779E-04

: '0.47258E-04
0.50825E-04
0.546C7E-04
0.5B461E-04
0.62533E-04
0.66676E-04
0.71018E-04
0.75446E-04
0.80031E-04
0.84733F-04
0.89535E-04
0.944946-04
0.99547E-04
0.10469E-03
0. 10998E-03
0.11507E-03
0.11973E-03

0.0140
0.0209
0.0259
0.0299
0.0331
0.0358
0.0361
0.0401
0.0416
0.0433
0.0446
0.0458
0.046?.
0.0476
0.0484
0.0491
0.0497
0.0502
.0.0506
O . O b l O
0.0514
0.0517
0.0519
0.0522
0.0524
0.0526
0.0b28
0.0530
0.0531
0.0533
0.0535
0.0537
0.0538
0.0540
0.0541
0.0543
0.0545
0.0547
0.0543
0.0549



Table S95. Radiative properties of rain: v = 5.81 GHz,
T - 303.2K (30C).
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M R b a a
max

(U

—3 —i —1 —1 —1 —1(g m ) (mm hr •*•) (m ) (mm) (m ) (m ) (m )

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
l.d
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.3
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9. 63

11.81
13.84
15.92
18.05
20.22
22.42
24. (-6
26.94
29.24
31.58
33.94
36,33
33.74
41. 13
43.64
46. i3
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80. 15
82.89
85.63
83.39
91.17
93.96

3970.3
3 3 3 8 . 8
3017.1
2807.8
2655 .5
2537.3
2 44 1 . 4
2361.2
2292.8
2233 .2
2180.6
2133.7
2091.5
2053. 1
2018.0
1985.7
1955.8
192B.1
1902.2
1878.0
1855.2
1633. B
1813.5
1794.4
1776.1
1758.8
1742. J
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4 .364
4.461
4.552
4.6 J9
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6.000

C.45841E-C6
0.10256E-05
0. 16766E-05
C.24039E-05
C.32055C-05
0.408125-05
0.502716-05
0.60541E-05
0.71535E-05
0.033165-05
0.959185-05
0. 10933E-04
0. 12375E-04
0. 139065-04
0. 155356-04
0. 17231E-04
C. 19080E-04
0.21042E-04
0.23121E-04
0.25271E-C4
0.27623E-C4
0.30098E-04 "
0.32657E-04
0.35440E-04
0.38274E-C4
0.41382E-04
0.44515E-04
0.479545-04
0.51404E-04
0.55160E-04
0.50937E-C4
0.62978E-04
0.67C79E-04
0.71359E-04
C. 75764E-04
0.802686-04
0.849186-04
0.896946-04
0.942236-04
0.982106-04

C. 843066-08
0.28514E-07
C.58222E-07
0.96671E-07
C. 14346E-06
C.19829E-06
0.260546-06
0.33081E-06
0.40822E-06
C.49294E-C6
0.58499E-06
0.68438E-06
0.79114E-C6
C.9C530E-06
0.10269E-05
0.11544E-05
0.12916E-05
0.14366E-05
0.158936-05
0.17480E-05
0. 19181E-05
0.2C9615-05

.0.22806E-05
C. 247755-05
0.267905-05
0.26959E-05
0.31157E-05
0. 33536E-05
0.35929E-05
0.38521E-05
0.41122E-05 '
0.43921E-05
0.46739E-05
0.49732E-05
0.52771E-05
0.55874E-05
0.59198E-05
0.62521E-05
0.65681E-05
0.684836-05

0.46684E-06
0. 10541E-05
0. 17348E-05
0.25005E-05
0.33489E-05
0.42795E-05
0.528765-05
0.63849E-05
0.75618E-05
0.88245E-05
0. 101 77E-04
0.11622E-04
0. 131665-04
0. 148116-04
0. 16562F-04
0.183H5C-04
0.203715-04
0.224795-04
0.24710E-04
0.27019E-04
0.295415-04
0.32194E-04
0.349386-04
C.37917F-04
0.40953E-04
0.44278E-04
0.47631E-04
0.513C8E-04
0.54997E-04
0.59013E-04
0.630506-04
0.67370E-04
0.717536-04
0.76332E-04
C.81042E-04
0.858566-04
0.908386-04
0.959466-04
0.100796-03
0.105066-03

0.0181
0.0270
0.0336
0.0387
0.0428
0.0463
0.0493
0.0518
0.0540
0.0559
0.0575
0.05B9
0.0601
0.0611
0.0620
0.0628
0.0634
0.0639
0.0643
0.0647
0.0649
0.0651
0.0653
0.0653
0.0654
0.0654
0.0654
0.0654
0.0653
0.0653
0.0652
0.0652
0.0651
0.0652
0.0651
0.0651
0.0652
0.0652
0.0652
0.0652



Table S96. Radiative properties of rain: v = 8.00 GHz,
T = 263.2K (-10C).
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M

(g m"3)

R

(mm hr )

b

(m'1)

a a
max

_i
(mm) (m )

B K ' 0)

(m'1) (m'1)

0. 1
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1.1
1.2
1.3
1.*
1.5
1.6
1.7
1.8
1.9
?.o
2. 1
2.2
2.3
2.4
2.5
2.6
2 .7
2.S
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3;6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11. til
13.84
15.92
IB. 05
20. 22
22.42
24.66
26. 94
<:9.24
31.58
33.94
3o.33
33.74
41.18
43.64
46.13
48.63
51. 16
53.71
56.27
5K.86

. 61.46
64 .08
66.72
69.37
72 .05
74.73
77.43
80. 15
62.39
85.63
83.39
91.17
93.96

3970.3
3338. 8
3017.1
2S07.8
2655.5
2537. 3
2441.4
2361.2
2292.8
2233.2
2100.6
2133.7
2091.5
2C53. 1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855.2
1833. a
1813.5
1794.4
1776.1
175S.6
1742.3
1726.6
1711.5
1697.6
1683.2
1669. 9
1657. 1
1644. 8
1632. -5
1621 .5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3. 139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5. 579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6. 000
6.0CO

0.26864E-05
0.59912E-05
0.9743CE-05
0.13877E-C4
0. 18355E-C4
0.23149E-04
0.28231E-04
0.33589E-C4
C.39202E-04
0.45053E-04
0.51129E-04
6.57419E-04
0.639HE-C4
0.70592E-04
0.77452E-C4
C. 84497t-04
0.91701E-04
0.99058E-04
0.10656E-C3
0.11423E-03
0. 12201E-03
0. 12992E-03
0.13800E-03
0.14616E-03
0.15447E-03
0.16286E-C3
'0. 17140t-03
0. 1SC01E-03
0 .18675E-G3
0.19756E-03
0.20650E-03
0.21550E-C3
0.22463E-03
C.23380E-C3
0.24310E-03
0.25248L-03
0.26191E-03
0.27146E-03
0.28091E-C3
0.29013E-03

0.3C831E-07
C. 1C480F-06
0.21484F-06
0.35739E-06
G.53266E-06
0.73808E-06
0.97189E-06
0. 12363E-05
0.15279E-05
0. 1&471E-05
C.21939E-05
C. 25679E-05
0.29689P-05
0.33964E-05
0.38499E-05
0.4325«t-05
0.48328H-05
0. 53648f:-05"
0.59209E-05
0.64996E-05
0. 7107bt-05
0.77382K-05
0.83927E-05

"0.90736E-05 "
0.97750E-05
0. 10506E-04
0. 11254E-04
0.12C33E-04
0.12S29E-04
0. 13656E-04
0. 14498E-04-
0.15371E-04
0. 16262E-04
0.17179t-04
0. 18117E-04
0. 19071E-04
C.20C63E-04
0.21065E-04
0.22036E-04
0.22938E-04

0.27172E-05
0.60960E-05
0.99579E-05
0.14235E-04
0.188&&E-04
0.23887E-04
0.29202F-04
6.34826E-04
0.40730E-04
0.46900E-04
0.53323E-04
0.599rt7E-04
0.66860E-04
0. 73988E-04
0.31302E-04
O.S8 t>23E-04
0.96534E-04
0 .10442E-03
0.11248E-03
0.12073E-03
0.12912E-03
0.13766E-03
0.14639E-03
0.15523E-03
9.16425E-03
0.17337E-03
0.18265E-03
0.19204E-03
0.20156E-03
C.21122E-03
0.22100E-03
0.23037E-03
0.24089E-03
0.2509HE-03
0.26122E-03
0.27156E-03
0.28197E-03
0.29252E-03
0.30294E-03
0.31306E-03

0.0113
0.0172
0.0216
0.0251
0.0282
0.0309
0.0333
0.0355
0.0375
0.0394
0.0411
0.0428
0.0444
0.0459
0.0474
0.0487
0.0501
0.0514
0.0526
0.0533
0.0550
0 .0562
0.0573
0.0585
0.0595
0.0606
0.0616
0.0627
0.0636
0.0647
0.0656
0.0666
0.0675
0.0684
0.0694
0.0702
0.0712
0.0720
0.0727
0.0733



Table S97. Radiative properties of rain: v = 8.00 GHz,
T = 273.2K (O.OC).
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M R max

~3 —1 —1 —1(g m ) (mm hr ) (m ) (mm) (m ) (nf1) (m

0.1
C.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.3
1.9
2.0
2.1
2.2
2.3
2.4
.2.5
2.6
2.7
2.S
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
13.05
20.22
22 .42
24.66
26.94
29.24
31. 5B
33.94
36.33
38.74
41. 18
43.64
46. 13
43.63
51.1ft
53.71
56.27
56.86
tl .46

. 64.08
66.72
fcv. 37
72.05
74.73
77.43
80.15
82.69
85.b3
68.39
91.17
93.96

3970.3
3338.8
3C17. 1
2£07. 8
2655*5
2537.3
2441.4
2361.2
2292.8
2 2 j 3 . 2
21ft0. t>
2133.7
2091.5
2053.1
2C18.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855.2
1S33.3
181.3.5
1794.4
1776.1
1756.3
1742.3
1726.6
1711. 5
1697.0
1683.2
1669. 9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599.7
15H9.3
1579.3

2.376
2.833
3. 139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.^.61
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5. 809
5.851
5.893
5.934
5.975
fr.OOO
6.0CO

C.21279E-05
0.49460E-05
0. 82963E-C5
0. 12121E-04
C. 16390E-04
0.21074E-04
0.26136E-04
0. 31572E-C4
0. 37344E-04
0 .43434E-C4
0.49822E-04
0. 56488E-C4
0.63415E-04
0.705Q4E-C4
0.77981E-C4
O . K 5 6 2 4 E - C 4
0.93450E-C4
0.10146E-03
0. 10966E-03
0.118C8E-03
0.12662E-03
0.13531E-C3
0. 14421E-03
C.15321H-03
0.16240£-03
0. 171b7t-03
0.18113E-03
0. 19C66L-03
C.20037E-03
C.21014E-03
0.22008E-03
0. 23007E-C3
0. 24C23E-03
0.25043E-03
0 .26C79E-C3
0.27124E-03
0.28174E-C3
0.29238E-03
0. 30295E-C3
0.31329E-03

C.30875E-07
0.10510F.-06
0.21t>81E-06
C.36015E-06
0.53710F-06
0.74580E-06
0.984C2E-06
0. 12545E-05
0.15535E-05
C.18R18E-05
0.22392E-05
C.26257E-05
0.30407E-05
0.34840E-05
0.39549E-05
0.44496E-05
0 .49772E-03
0.55312E-05
0.61107F-05
C.67144E-05
0.73488E-05
0.8C067E-05
C. 869036-05
C.94011E.-05
0.1C134C-04
C. 1CB97F-04
0.1 1679E-04
0. 12492E-04
0.13324E-04
0.14187E-04
0.15067E-04'
0. 15973E-04
0.1690bE-04
0.17865E-04
0. 18844E-04
0.19840E-04
0.20873E-04
0.21918E-04
0.22932E-04
C.23875E-04

0.21588E-05
0.50511E-05
0.85121E-05
0.12481E-04
0.16927E-04
0.21819E-04
0.27120E-04
0.32S27E-04
0.38898E-04
0.45316E-04
0.52061E-04
0.59114E-04
0.66456E-04
0.74068E-04
0.81936E-04
0.90073E-04
0.96427E-04
0.107COE-C3
0.11577E-03
0.12479E-03
0. 13396E-03
0.14332E-03
0.15290E-03
0. 16261E-03
0.17253E-03
C. 18257E-03
0.19281E-03
0.2031&E-03
0.21369E-03
0.22433E-03

• 0 .23515E-03
0.24605b-03
0.25714E-03
0.20829E-03
0.27963E-03
0.29108E-03
0.30262E-03
0.31430E-03
0.32588E— 03
0.33717E-03

0.0143
0.0208
0.0254
0.0289
0.0317
0.0342
0.0363
0.0382
0.0399
0.0415
0.0430
0.0444
0.0458
0.0470
0.04d3
0.0494
0.0506
0.0517
0.0528
0.0533
0.0549
0.0559
0.0568
D . 0 5 7 6
0.0587
0.0597
0.0606
O.C615
C.0624
0.0632
0.0641
0.0649
0.0658
0.0666
0.0674
0.0682
0.0690
0.0697
0.0704
0.0708



Table S98. Radiative properties of rain: v = 8.00 GHz,
T = 283.2K (IOC).

135

M

(g m )

R b

(ram hr ) (m )

a a £
max

(mm) (m ) (m )

K 0)

(nT1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.3
1.9
2.0
2.1
2.2
2.3
2.4
2. 5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.C7
7.91
9.83

11.81
13.84
15.92
18.05
20.22
22.42
*4.66
26.94
29.24
31.58
3.3.94
i6.33
39.74
41.18
43.64
46.13
48.63
51. 16
53.71
56.27
58.66
61.46
64.08
66.72
69.37
72.05
74.73
77.43
30.15
82.69
85.63
68.39
91.17
93.96

3970.3
3338. 3
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.6
2233.2
2180.6
2133. 7 ""
2091.5
2053. 1
2018.0
1985.7
1955.8
1928.1
1902.2
1876.0
1B55.2
1633.8
1813.5
1794.4
1776. 1
1753.8
1742.3
1726.6
1711. 5
1697.0
1683. 2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461 "
4.552
4.639
4.721
4.793
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.351
5.393
5.934
5.975
6.000
6.0CO

0. 17249E-05
0.412346-05
0. 7077.5E-05
0. 105536-C4
0.14541E-04
0.19026E-04
0.23967E-04
0.29378E-C4
0.35199E-04
0.41414E-04
0.47993E-04
0. 54910E-C4 '
0.62137F-04
0.69652E-04
0.77435E-C4
0.85524E-04
0.93804E-04
C. 10230E-03
0.11101E-03
0.12000P-03
0. 12911E-03
0.13840E-C3
0. 14794E-03
0. 15753E-03 "
0. 16745E-C3
0. 17741E-03
0.18759E-03
0. 19785E-03
0.20832E-03
6.21886E-03
0.22959E-03
0.24C39E-03
0.25137E-03
0.26241E-03
0.27363E-03

' 0. 28496E-C3
0.29634E-03
C.30788E-03
0.31936E-03
0.33064E-03

0.30843E-07
0.10512E-06
0.21620E-06
0.36150E-06
0.540355-06
0.75232E-06
0.99521E-06
0.12726E-05
0.15802E-G5
0.19193E-05
C.22898C-05
6.26914E-05
0.31237E-05
0.35861E-05
0.40781E-05
0.45957E-05
C.51480E-05
0.57283E-05
0.63356E-05
0.696906-05
0.76341E-05
0.83240E-05
0.90416E-05

" 0.97870E-05
0.10556E-C4
0. 11356E-04
0.12177E-04
C.13030E-04
0. 13902E-04
0.14806E-04
0. 15730E-04
C. 16683E-04
C. 17657E-04
0.16658E-04
C. 196B3E-04
0.2C726E-04
0.21805E-04
0.22898E-04
0.23960E-04
0.24950E-04

0.17557E-05
0.42285E-05
0.72937E-05
0. 10914E-04
0. 150816-04
0. 19778E-04
0.24962E-04
0.30650E-04
0.367dOE-04
0.43333E-04
0.50283E-04
0^57601E-04 '
0.65261E-04
0.73238E-04
0.81513E-04
0.90119E-04
0.98952fr-04
0.10«03E-03
0. 11 735E-03
0.12697E-03
0. 13674E-03
0.14672E-03
0.15698E-03

""0.16737E-03
0. 17801E-03
0.10a77E-03
0.19977E-03
G.21GSr fE-03
0.22222E-03
0.23366E-03
0.24532E-03
0.25707E-03
0.26903E-03
0.231C7E-03
0.29331E-03
0.3056SE-03 "
0.31814E-03
0.33078E-03
0.34332E-03
0.35559E-03

0.0176
0.0249
0.0296
0.0331
0.0358
0.0380
0.0399
0.0415
0.0430
0.0443
0.0455
0.0467
0.047V
0.0490
0.0500
0.0510
0.0520

" 0.0530
0.0540
0.0549
0.0558
0.0567
0.0576
0.0585
0.0593
0.0602
0.0610
0.0618
0.0626
0.0634
0.0641
0.0649
C.0656
0.0664
0.0671
0.0678
0.0685
0.0692
0.0698
0.0702
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Table S99. Radiative properties of rain: v = 8.00 GHz,
T = 293.2K (20C).

M

(g m )

R

(mm hr )

b

(nT1)

a ot
max

(mm) (m )

B K CO

(m'1) (m'1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.3
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.64
15.9?
13.05
20.22
22.42
24.66
26.94
29. ?4
31.58
33.94
36.33
38.74
41.18
43.64
46.13
49.63
51.16
53.71
56.27
56.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80. 15

' 82.69
65.63
88.39
91.17
S3. 96

3970.3
3338. 8
3017. 1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292 .8
2233 .2
2180. 6
2133. 7
2091.5
2053. 1
2018.0
1985. 7
1955.8
1928.1
1502. 2
ib78 .0
1855.2
1633.8
1813.5
1794.4
1 776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1663.2
1669.9
1657.1
1644. 8
1632.9
1621. 5
1610.4
1 599. 7
1589.3
1579.3

2.376
2.833
3. 139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.351
5.893
5.934
5.975
6.000
6.000

C. 13796E-C5
0.33545E-05
0. 58503E-05
0.88630E-C5

. 0.12416E-04 ..
0. 16524E-04
G.21150E-04
0.26349E-04
0.32032E-04
0. 38186E-04
0.44772E-C4
0.51751E-04
0.59084E-04
0.66739E-04
0.74693E-C4
0. 83C196-C4
0.91523E-C4
0.10027E-C3
0.10926E-03
0.11358E-C3
0. 128G1E.-03
0.13766E-C3
0.14759E-03
0. 15763E-03
0.16794E-03
0. 17834E-03
G.1890GE-03
0. 19975E-C3
0.21073E-C3
0.22180E-03
0.233C8E--03
0. 24445E-03
0.256C2E-03
0.26767E-03
0 . 2 7 9 5 1 E - C 3
0.29147E-03
0. 30351E-03
0. 31573E-03
0. 327896-03
0.33987E-03

C.30778E-C7
0.10499E-06
0.21621E-06
0.36216E-06
0.54267E-06
0.75796E-06
0. 10060E-05
0.12913E-05
0.16105F-05
0.19639E-05
0.2351SE-05
0.27739E-C5
0.32296E-05
0.37179E-05
0.42381E-05
0.47866E-05
0.53717F-05
0. 59865E-05
0.66302E-05
C.73029E-05
0.8CC81E-05
0.87398E-05
0.95017E-05
0.10.292E-04
0.llTd9H-04
0.11957E-04
C.12829E-04
0.13733E-04
0. 14658E-04
0. 15616E-04
0. 16595E-04
0. 17604E-04
0.18637E-04
0.1969&E-04
0.2C731E-04
0.21885E-04
0.23024E-04
0.24180E-04
0.25305E-04
0.26356E-04

0.14104E-05
0. 34595E-05
0.60665E-05
0.92251E-05
0.12958E-04
0. 17282E-04
0.22156E-04
0.27641E-04
0.33642E-04
0.40149E-04
0.47124E-04
G.54525E-04
0.62313E-04
0.7C457E-04
0.78931E-04
0.87806E-C4
0.9639/.E-04

' 0.10626E-03
0.11589E-03
0.1258fj£-03
0.13602E-03
0. 14640E-C3
0.157C9E-03
0.16792E-03
0.17905E-03

" 0.19030F-03
0.20183F-03
0.21348E-03
0.22538E-03
0.23741E-03
0 .24967E-03
0.26205E-03
0 . 2 7 4 6 5 E - 0 3
0 .28736E-03
0.30029E-03
0.31336E-33
0.32654E-03
0.33991E-03
0.35320E-03
0.36623E-03

0.0218
0.0303
0.0356
0.0393
0.0419
0.0439
0.0454
0.0467
0.0479
0.0489
0.0499
0.0509
0.0518
0.0528
0.0537
0.0545
0.0554
0.0563
0.0572
0.0580
0.0589
0.0597
0.0605
0.0613
0.0620
0.0628
0.0636
0.0643
O.OoSO
0.0658
0.0665
0.0672
0.0679
0.0685
0.0692
0.0698
0.0705
0.0711
0.0716
0.0720



Table S100. Radiative properties of rain: v = 8.00 GHz,
T = 303.2K (30C).

137

M

eg --3)

R b

(mm hr"1) (m"1)

a a
max

(mm) (m )

8 K U)

(m"1) (m"1)

0.1
0.2
0.3
0.4
0.5
C.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.3
l.-i
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3. 2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
1-3. 05
20. ?2
22.42
24.66
26.94
29.24
31.58
33.94
26. 33
36.74
41.18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.66
61.46
64. 08
66.72
69.37
72.05
74 .73
77.43
80. 15
82.89
85.63
83.39
91.17
93.96

3970.3
3333.8
3017.1
2607. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233 .2
2 ISO. 6
2133.7
2091.5
2C53. 1
2013.0
1985.7
1955. 8
1928. 1
1902.2
1878.0
1355.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669. 9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4 . H 7 3
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.BC9
5.851
5.893 '
5.934
5.975
6.0CO
6. 000

0. 10755E-05
0.26328E-05
0. 463026-05
0.708576-05
0. IOC51E-04
0.13583E-C4
0. 176626-04
0.22426E-04
0.27745E-04
C.33632E-C4
0 . 4 C O J 4 E - 0 4
0.468836-04
0. 54113E-C4
0.61696E-04
0. 69591E-04
0. 779320-04
0.864006-04
0.951386-04
0.104146-03
0.11352E-C3
0. 12300E-03
0. 132726-03
0. 142766-03
0.15292E-C3
0.16337E-03
0. 17394E-C3
0. 184736-C3
0.19574E-C3
0.20694E-03
0.218266-03
0.22981E-03
0.24147E-03
0.25335E-03
0.26533E-03
0.27751E-C3
0.289846-03
0.3C228E-03
0. 314896-03
0. 327476-03
0.339886-03

0.306865-07
0.10472E-06
C.21580E-06
0.36193E-06
0.543436-06
0.76144E-06
0. 101446-05
C.13099E-05
0.164246-05
C. 201496-05
C.24273E-C5
0. 28787E-05
0.33677E-05
0.389286-05
0.445276-05
0.50454E-05
0.567586-05
C.63384E-05
0.703236-05
0.77594E-05
C. 851956-05
C.93083E-05
0.101326-04

" 0. 109856-04 "
0. 113636-04
0.127826-C4
0.137246-04
0. 146996-04
0. 156996-04
0.167326-04
0.177896-04
C., 188776-04
0. 199926-04
0.21133E-G4
0.223046-04

~ G. 234956-04
C. 247206-04
0.259666-04
0.271806-04
C.28319E-04

0.110626-05
0. 27375E-05
0.484616-05
0.744766-05
0.105956-04
0.143446-04
0.18676E-04
0. 237356-04
0.293876-04
0.356476-04
0.424616-04
0.49761E-04
0.574866-04
0.655896-04
0.7*0446^04
0.829776-04
0.920766-04
0. 101486-03
0.11117E-03
0.121266-03
0.131526-03
0.142036-03
0.152896-03

'"0.163906-03
0.175246-03
0. 186726-03
0.198516-03
0.210436-03
0.222646-03
0.234996-03
0.247606-03
0.260356-03
0.273346-03
0.286466-03
0.299826-03
0.313336-C3 "
0.327006-03
0.340856-03
0.354656-03
0.363206-03

0.0277
0.0383
0.0445
0.0486
0.0513
0.0531
0.0543
0.0552
0.0559
0.0565
0.0572
0.0579
0.0536
0.0594
0.0601
0.0608
0.0616
0.0625
0.0633
0.0640
0.0648
0.0655
0.0663
0.0670
0.0677
0.0685
0.0691
0.0698
0.0705
0.0712
0.0713
0.0725
O.C731
0.0738
0.0744
0.0750
0.0756
0.0762
0.0766
0.0769



Table S101. Radiative properties of rain: v = 9.369 GHz,
T = 263.2K (-10C).

138

M R b a amax

(g m ) (mm hr ) (m ) (mm) (m ) (m ) (m )

0.1
0.2
0.3
0.4
0.5
C.6
C.7
0.8
0.9
1.0
1.1
1.2
1.3
1.*
1.5
1.6
1.7
1.3
1.9
2.0
2.1
2.2
2.3
2.*
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.0
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.91
13.84
15.92
13. C 5
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
33.74
41.18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
t9.37
72.05
74.73
77.43

.. 80. 15
82.69
35.63
88.39
91.17
93.96

3970.3
3338. b
3017.1
2807.8
2655.5
2537.3
2441.4
2361. 2
2292. 8
2233.2
21HO. 6
2133.7
2091.3
2053.1
2018.0
1985.7
1955. 8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
179^.4
1776.1
1756.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.37865E-05
0.85305E-05
0.13959E-04
0.19962E-04
0.2647CE-C4
0.33429E-04
0.40793E^04
0.48529E-04
0. 56609E-C4
0.65000E-04
0. 73682E-04
0.82633b-04
0.918345-04
0.10127E-03
0. U092E-03
0. 12081E-C3
0. 13088E-03
0. 14113E-03
0.15155E-03
0.16218E-03
0. 17293E-03
0. 18383E-03
0.19493E-C3
0.20612E-03
C.2175CE-C3
0.22696E-03
C.24C59E-03
0.25230E-C3
0. 264166-03
0.27610E-C3
0.28819E-03
0.30C35t-G3
0.31265E-C3
0.32500E-03
0. 33750E-C3
0.35008E-03
0.36272E-03
0.37549E-03
0.38815E-03
C.40054E-03

0.58352E-07
C.19920E-06
0.40972E-06
C.68451E-06
0.10214E-05
0.14186E-05
0.1871-7E-05
0.23852E-05
C.29525E-05
0.35744F-05
0.425C8F-05
0.49809E-05
0.57642E-05
C.65993E-05
0. 748676-05
C.84179E-05
0.940975-05
C. 1C451E-04
0. 11539E-04
C.12672E-04
0. 13861E-04
0. 15095E-04
C.16375E-04
0.17707E-04
C. 19079E-04
0.20506E-04
0.21969E-04
0.23491E-04
0.25045E-04
0.26658E-04
0.28304E-04
0.30005E-04
C.31742E-04
0. 335288-04
0.35356E-04
C.37216E-04
0.39143E-04
0.41093E-04
0.42986E-04
Q.44746E-04

0.38448E-05
0.87297E-05
0.14369E-04
0.20646E-04
0.27491E-04
0.34848E-04
0.42665E-04
0.50914E-04
0.5S561E-04
0.68575E-04
0 .77933E-04
0.87ol4E-04
0.97598E-04
0.107S7E-03
0.11841E-03
0.12923E-03
0.14029E-03
0.1515BF-03
0. 16309E-03
0.17485E-03
0.18679E-03
0.19893E-03
0.21131E-03
0.22383E-03
0.23658E-03
0.24947E-03
0.26256E-03
0.27579E-03
0.28921E-03
0.30276E-03
0.31650E-03
0.33035E-03
0.34439E-03
0.35853E-03
0.37285E-03
0.38730E-03
0.40186E-03
0.41658E-03
0.43114E-03
0.44529E-03

0.0152
0.0228
0.0285
0.0332
0.0372
0.0407
0.0439
0.0468
0.0496
0.0521
0.0545
0.0569
0.0591
0.0612
0.0632
0.0651
0.0671
0.0689
0.0708
0.0725
0.0742
0.0759
0.0775
C.0791
0.0806
0.0822
0.0837
0.0852
0.0866
0.0881
0.0894
0.0908
0.0922
0.0935
0.0948
0.0961
0.0974
0.0986
0.0997
0.1005
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Table S102. Radiative properties of rain: v = 9.369 GHz,
T = 273.2K (O.OC).

M R b

(g m ) (mm hr ) (m )

a a
max

(mm) (m )

3 K UJ

(m'1) (m'1)

0.1
0.2
0.3
0.4
0.5
i-\ *•

0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2. a
2. 9
3.0
3.1
3.2
3.3
3 .4
3.5
3.6
3.7
3.8
3.9
4.0

1. 17
2.66
4. 31
6.07
7.91
9.83
11. e i
13.84
15.92
18. Cj
20. 22
22.42
24.66
26.94
29. 24
31.58
33.94
36. 33
36.74
41.18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61. 4o
64. CS
66. 72
t9.37
72. C5
74.73
77.43
80. 15
82.89
85.63
68.39
91.17
93.96

3970. 3
3333. b
301 7. I
2807. B
2655. 5
2537. 3
2441. 4
2361.2
2292. 8
2233. 2
2160.6
2133. 7
20V 1.5 .
2053. 1
2013.0
1985. 7
1955. 8
1928. 1
1902. 2
1878.0
1855. 2
Ic33. 8
1813.5
1 794.4
1776. 1
1758.3
1742.3
1726.6
1711.5
1697.0
1683.2
166-V. 9
1657.1
1644. 8
1632.9
1621.5
1610. 4
1599. 7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.8S1
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.673
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.651
5.893
5.934

. 5.975
6.0CO
6.000

C.31C45E-C5
0.73676E-05
C. 12514E-04
0.18423E-C4
C.25C11E-C4
0.32200£-04
0.39927E-C4
0.48130E-04
0.56778E-04
0.65820E-04
0.75221E-04
6.B4954E-04
0.94992E-C4
0.10531E-C3
0.11590fc-C3
0. 12677E-C3
0. 13784E-C3
0.14913E-03
0. 16C62E-03
0.17235E-C3
0.18423E-03
0.19629E-C3
0.20856E-03
0.22095E-03
0.23354E-C3
0.24623E-C3
0.25911C-03
0.27208E-C3
0.2S523E-C3
C.29846E-03
0.31186E-C3
0.32533E-03
0. 33896E-03
0.35265E-C3
Q.36649E-C3
0.38043E-03
0.39443E-03
0.40857E-03
0.42262E-03
0.43642E-03

C.58561E-07
0.20044E-06
0.41348E-06
0.69281E-06
0.1C368E-05
0.14440E-05
C. 19099E-05
0.24397E-05
0.30259E-05
C.36699E-05
C.43711E-05
0.51288E-05
0.59421E-05
C.68102E-G5
0.77318E-05
0.87001E-05
0.97309E-05
0. 10812E-04
C.11943t-04
0.13120E-04
C. 14355E-04
0. 15635E-04
0.16965E-04

" 0. 18345E-04
0.19768E-04
0.21246E-04
0.22762E-04
0.24336F-04
C. 259456-04
0.27610E-04
0.29311F-04
0.31066E-04
0.32859E-04
0.34700E-04.
C.36583E-C4
C.38500E-04
0.40481E-04
0.42488E-04
0.44439E-04
.0.46259E-04

0.31631E-C5
0.75080E-05
0.12927E-04
0. 191 16E-04
0.26048F-04
C.33645E-04
0.41637E-04
0.50569E-04
0.59H04E-04
0.69489E-04
0.79592E-04
0.90083E-04
0. 10093E-03
0. 11212E-03
0.12363E-03
0.13547E-03
0.14757E-03
0.15994E-03
C. 17256E-03
0.1S547E-03
0. 19859E-03
0.21192E-03
0.22553E-03
C.23929E-03
0.25331E-03
0.26748E-03
0.28187E-03
0.29642E-03
0.31118E-03
0.32607E-03
0.34117E-03
0.35639E-03
0.37182E-03
0.38734E-03
0.40303E-03
0.41893E-03
0.43491E-03
0.45106E-03
0.46706E-03
0.48268E-03

0.0185
0.0265
0.0320
0.0362
0.0398
0.0429
0.0457
0.0482
0.0506
0.0528
0.0549
0.0569
0.0589
0.0607
0.0625
0.0642
0.0659
"0.0676
0.0692
0.0707
0.0723
0.0738
0.0752
0.0767
0.0780
0.0794
0.0808
0.0821
0.0834
0.0847
0.0859
0.0872
0.0884
0.0896
0.0908
0.0919
0.0931
0.0942
0.0951
0.0958



Table S103. Radiative properties of rain: v = 9.369 GHz,
T - 283.2K (IOC).
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M R b a amax

-3 -1 -1(g m ) (mm hr ) (m ) (mm) (m"1) (m"1)

0)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2. 5
2.6
2.7
2. 8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3. 7
3. 8
3.9
4.0

1. 17
2.66
4.31
6.07
7.91
9 .63

11.81
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36. 33
38.74
41.18
43.64
46. 13
43.63
51. 16
53.71
56.27
58.86
61.46
64. C6
66.72
69.37
72.05
74.73
77.43
i?0. 15
82.39
85.63
88.39
91. 17
93.96

3970.3
3333.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
22S2.8
2233 .2
2180.6
2133.7
2091.5
2053.1
20H.O
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833.8
1813.5
17S4.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599. 7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4 .552
4.639
4.721
4.7S8
4.873
4.944
5.012
5.078
5. 141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

C. 26C86E-C5
0.64593E-05
0. 11340E-04
0. 17152E-04

. 0.23812E-04
0. 31218E-04
0.39288E-C4
0.479256-04
0.57101E-04
0.66742E-04
0. 76804E-04
0.8725H-C4
C.98052E-04
0. 109188-03
0.12C62E-03
0.13239E-03
C. 14439E-03
0. 15663E-C3
0.16912E-03
0.18188E-C3
0. 19481E-03
0.20793E-03
0.22131E-03
0.23482E-C3
0.24855E-C3
0.26240E-C3
0. 276466-03
0.29C63E-C3

. C. 3C499E-C3
0. 31945E-C3
C. 334C6t-C3
0. 34880t-03
0.3637CE-C3
0. 37866E-03
C. 39379E-C3
0.40902E-03
0.42432E-03
0.43977E-C3
0.45514E-03
0.470276-03

0.56592E-07
0.20113E-06
0.41637E-06
0.70036E-06
0.1C524E-05
0.14713E-05
0.19524E-05
0.25014E-05
0.311.02E-05
0.37799E-05
0.45099E-05
0.52992E-05
0.61463E-05
0.70514F-05
0.8C117E-05
0.90216E-05
0.10095E-04
0. 112216-04
0.12397E-04
C.13623E-04
0. 14906E-04
0. 16235E-04

.0.17616E-04
0. 19047E-04
0.20524E-04
0.22054E-04
0.23624C-04
0.25250E-04
0.26914E-C4
0.28633E-04
0.30389E-04
0.32197E-04
0.34044E-04
0.35938E-04
0.37876E-04
0.39848P-04
0.41880E-04
0.43942E-04
0.45949E-04
0.47829E-04

0.26672E-05
0.66604E-05
0.11756E-04
0. 17852E-04
0.24864E-04
0.32690E-04
0.41241E-C4
0.50426E-04
0.60211E-04
0.70522E-04
0.81314E-04
0.92550E-04
0.1042CE-03
0.11623E-03
0.12863E-03
0.14141E-03
0.15448E-03
0. 16785E-03
0.18151E-03
0.19550E-03
0.20971E-03
0.22417E-03
0.23693E-03
0.25387E-03
0.26907E-03
0.26446E-03
0.30009E-03
0.31588F-03
0.33190E-03
0.34808E-03
0.36447E-03
0.38100E-03
0.39774E-03
0.41459E-03
0.43166E-03
0.44887C-03
0.46620E-03
0.48371E-03
0.50109E-03
0.5181CE-C3

0.0220
0.0302
0.0354
0.0392
0.0423
0.0450
0.0473
0.0496
0.0517
0.0536
0.0555
0.0573
0.0590
0.0607
0.0623
0.0638
0.0653
0.0668
0.0683
0.0697
0.0711
0.0724
0.0737
0.0750
0.0763
0.0775
0.0787
0.0799
0.0811
0.0823
0.0834
0.0845
0.0856
O.OS67
0.0877
0.0383
0.0898
0.0908
0.0917
0.0923



Table S104. Radiative properties of rain: v = 9.369 GHz,
T = 293.2K (20C).
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M R ,b a a
max

(g m ) (ram hr ) (m ) (mm) (m ) (m ) (m )

0.1
0.2
0. 3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
2.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
IB. 05
20.22
2 2 . 4 2
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
46.63
51.16
53.71
56.27
58.66
fcl.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017.1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233 .2
?180.6
2133. 7
2091. 5
2053.1
2018.0
1985. 7

.1955. ft
1923. 1
1902.2
1673.0
1855.2
1833.8
ian.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. I
1644. 8
1632.9
1621.5
1610.4
1599.7
1539.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4 .025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4 .873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.0CO
6.000

0.215276-05
0.551336-05
0.998156-05
0. 15525E-04
C. 220906-04
0. 295555-04
0.378076-04
0.46702t-04
0. 562276-04
C. 662736-04
0. 768056-04

" 6.8776bc-04
C.99133E-04
0.110876-03
0.122976-03
0.13545E-03
C . 1 4 8 1 7 E - C 3
0. 161205-03
0. 17449E-03
0. 188106-03
0.201906-03
0.215946-03
0.230246-C3
0.244716-C3 "
0.259436-03
0.274296-C3'
0.289376-C3
0. 304596-03
0. 320016-03
0.335556-03
0.351286-03
0. 367116-03
0. 383136-03
0.399226-03
C. 415516-03
0.431906-03
0.448376-03
0.465006-03
0.481566-C3
0.49790E-03

0.585376-07
0.201506-06
C. 418916-06
0.70827E-06
0.107056-05
0. 150516-05
0.200,696-05
0.258186-05
0. 322086-05
0.392486-05
0.46926c-05
0. 552336-05
0.641536-05
0.736746-05
C. 837786-05
0.94412E-05
0. 10570C--04
0.11752E-04
0.129876-04
0. 142756-04
C. 156206-04
C.17012R-04
C. 18453E-04

'G. 199546-04
0.21497E-04
0. 230936-04
0.247326-04
0.264236-04
0.281566-04
0.299406-04
0.31765F-04
0.336386-04
0.35554F-04
C.37513E-04
0.395196-04
0.415586-04
0.436546-04
0.457826-04
0.47859E-04
C. 498136-04

0.221126-05
0.571486-05
0.104006-04
0.162336-04
0.231616-04
0.3106GE-04
0. 398146-04
0 . 4 9 2 8 A E - 0 4
0.594476-04
0.702026-04
0.814S76-04
'0 .932 'v lE-04
0.105556-03
0.11824E-03
0.131346-03
0.144396-03
0. 15374E-C3
0.172956-03
0. 1S748E-03
0.20237E-03
0.21752E-03
0.23295E-03
0.24870E-03
0. 264676-03
0.23092E-03
0.29738E-03
C. 314106-03
0.331016-03
0.348166-03
0. 365496-03
0. 383046-03
0.400756-03
0.418686-03
0.43674E-03
0.455026-03
0.473466-03
0. 492035-03
0.510786-03
0.529426-03
0.547716-03

0.0265
0.0353
0.0403
0.0436
0.0462
0.0485
0.0504
0.0524
0 .0542
0.0559
0.0576
0.0592
0.0608
0.0623
0.0638
0.0652
0.0666
0.0680
O.C693
O.G705
0.0718
0.0730
0.0742
0.0754 "
0.0765
0.0777
0.0787
0.0798
0.0809
0.0819
0.0829
0.0839
0.0849
0.0859
0.0868
0.0878
0.0887
0.0396
0.0904
0.0909



Table S105. Radiative properties of rain: v = 9.369 GHz,
T = 303.2K (30C).
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M

(g m~3)

0. 1
0.2
0.3

0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3

K 5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2 .5
2.6
2.7
2 .3
2.5
3.0
3. 1
3.2
i.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

R

(mm hr

1.17
2.66
4.31
6.07
7.91
9.63

11.8 1
13.84
15.92
18.05
20.22
22.42
24.66
26.9^
29.24
31.58
33.94
36. 33
38. 7^,
41. Id
43.64
46. 13
43.63
51. 16
53.71
56.27

61.46
64. OS
66. 72
c9. 37
72.05
74.73
77.43
80.15
82.89
85.63
83.39
91.17
93.96

b

Lw -1\
)(m )

3970. 3
3333.8
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292. 8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955. 3
1928.1
1902.2
1878.0
1855.2
1833.8
1813.5
179^.4
1776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

a
max

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.ii91
4.025
4. 147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5 .579
5.627
5.674
5.720
5.765
5.809
5 . S 5 1

' 5.893
5.934
5.975
6.000
6.000

a

(m'1)

0.17153E-05
0.44945E-05
0.83572E-C5
0. 13383E-C4
C. 19614E-04
0.26920E-04
0.35141E-C4
C.44055E-C4
0.53678E-C4
C.63875E-C4.
0.74590E-C4

"0.85787E-C4
C . 9 7 4 3 2 E - C 4
0.10950P.-03
0.12197c-03
O.U487E-03
0. 148C6E-03
0. 16158E-03
0.17543E-C3
0. 18961E-C3
C.20404E-03
0.21374E-C3
0. 23373E-03
C . 2 4 6 9 2 E - C 3
0.26438E-03
C.23C02E-03
0.29590E-C3
0. 31194E-03
C. 3<?t?21t-G3
C.34460t-C3
C. 36122E-C3
0.37795E-03
0.39488E-03
0.41 1906-03
0.42913E-03
G.44648c-03
0.46392E-03
0.43153E-C3
0.49909E-03
0. 51644E-03

e

(m"1)

0.58408P-07
0.20149E-06
0.42067E-06
0.71581E-06
0.1C911F-05
0.15478E-05
0.20793E-05
0.26911E-05
0.33729E-05
0.41249E-05
0.49456E-05
0. 58335E-05
0.67871E-0'5
0.78049t-05
0.88851E-05
0.10023E-04
C.11223E-04
0.12491E-04
0.13809E-04
0. 15184E-04
0. 16616E-04
C. 18097E-04
0. 19636E-04
C.21223E-04
0.22363E-04
C.24550E-04
C.262S7E-04
0.2 80 7 IE- 04
C.29901E-04
0.31776E-04
C.33700E-04
0. 35666E-04
0.37679E-04
0.39731E-04
C.41832E-04
0.43968E-04
0.46156E-04
0.48379E-04
0.5C555E-04
0.52616E-04

K

(m"1)

0.17737E-05
0.46960E-C5
0.87778E-05
0. 14099E-04
0.20705E-04
0.28468E-04
0.37221E-04
0.46746E-04
0.57051E-04
0.67999E-04
0.79536E-04
0.91620E-04
0. 10422E-03
0.11730E-03
0.130H5E-03
0.144«9E-03
0.15929E-03
0.17408E-03
0.18924E-C3
0.20480E-03
0.22066E-03
0 . 2 3 6 B 3 E - 0 3
0.25337E-03
0 .27014E-03
0 . 2 H 7 2 4 E - 0 3
0. 30^57E-03
C.32719E-03
.0. 34001 E-03
0. '35311 £-03
0 .37638E-C3

' 0 . 39492E-03
0.41361E-03
0.43256E-03
0.45163E-03
0.47096E-03
0.49045E-03
0.51007E-03
0.52991E-03
0.54964E-03
0.56906E-03

0)

0.0329
0.0429
0.0479
0.0508
0.0527 . .
0 .054<»
0.0559
0.0576
0.0591
0.0607
0.0622
0.0637
0.0651
0.0665
0.0679
0.0692
0.0705
0.0718
0.0730
0.0741
0.0753
0.0764
0.0775
0.0786
0.0796
0.0806
0.0516
0 . 0 S 2 b
O . O S 3 5
O.OS44
0.0653
C.OB62
0.0871
0.0880
0.0889
0.0896
0.0905
0.0913
0.0920
0.0925



Table S106. Radiative properties of rain: v = 10.69 GHz,
T = 263.2K (-10C).
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M R b a a p
max

(g m~3)(mm hr'1)(nf1) (mm) (m"1) (nf1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.3
C.9
1.0
1.1
1.2
1. 3
1.4
1.5
1.6
1.7
1. 3
1.9
2.0
2. 1
2 . 2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.C
?.l
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
18.05
20.22
22 .42
24.66
26.94
29. ?4
31.58
33.94
36. 33
38.74
41.18
43.64
46.13
48.63
51.16
53.71
56.27
58.86
61.46
64.03
66.72
69. 37
72.05
74.73
77.43
80. 15

' '"62.89
S5.63
83.39
91.17
93.96

3970.3
3338.8
3C17.1
2807. 8
2655.5
2537.3 "
2441. <,
2361.2
2 2 9 2 . 8
2233.2
2180.6
2133.7
2091. 5
2053. I
201 3.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855. 2
1 H 3 3 . 6
1813.5
1794.4
1 776.1
1758.8
1742.3
1726.6
1711. 5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5 '
1610.4
1599.7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.S91
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5. 075
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.0CO
6.0CO

0.502936-05
0.11409E-C4
C. 18734E-04
0.268336-04
0. 35593E-04
0.44928E-04
0.54774E-04
C.65C69E-04
0. 75786E-04
0.86874E-04
0.98305E-04
6. 11005E-03""
0. 12209E-03
0. 13440E-03
0. 14696E-C3
0. 16979E-03
0.17282&-C3
0. 18607E-03
0. 19950E-C3
0.21317E-03
0.22699E-03
0. 24C97E-03
0 .25517E-C3
0.26948E-03 "
0.28398E-03
0.29859E-03
C. 31338E-03
0.32826E-C3
0.34331E-03
G.35845E-03
C.37375E-C3
0.38912E-03
0.40466E-03
0.42024E-03
0.43599E-G3
0.45183E-C3
0.46773H-C3
0.4837BE-03
0.499696-03
0. 515296-03

0.99571E-07
C.34146E-06
C.70482E-C6
C.11809E-05
0. 17664E-05
0.24583E-05
0.32490E-C5
0.41464E-05
0.51387E-C5
0.62275E-05
0.74120E-05
0.86912E-05
C. 1C064E-04
0. 1152BF.-04
C. 13081t-04
0.14713E-04
0.16450E-04
0. 18272F-04
0.2C175E-04
0.22158E-04
0.24237E-04
0.26391E-04
0.28628E-04
0.30950E-04 '
0.33344E-04
0.35830E-04
C.38380E-04
0«41025E-04
0.43730E-04
0.46529E-04
0.49387E-04
0.52335E-04
0.55347E-04
0.58437E-04
0.616006-04
0.64816t-04
0.68141E-04
0.71509E-04
C.74784E-04
C. 778406-04

0.51289E-05
0.117516-04
0. 19439E-04
0.280146-04
0.3736GE-04
0.47386E-04
0.58023E-04
0.69215E-04
0.80924E-04
0.93102E-04
0. 10572E-03

' 0. 118 74 E -03
0. 13215E-03
0. 14593E-03
0. 16004E-03
0.17451E-03
0.18927E-03
0.20434E-03
0.21968E-03
0.23533E-03
0.25123E-03
0.26736E-03
0.28380E-03
0.30042E-03
0. 317326-03
0.33442E-03
0.35176E-03
0.36928E-03
0.367046-03
0.40498E-03

•0.423146-03
0.441466-03
0.46000E-03
0.47868E-03
0.49759E-03
0.51665E-03
0.535886-03
0.555286-03
0.57447E-03
0.593136-03

0.0194
0.0291
0.0363
0 .0422
0.0473
0.0519
0.0560
0.0599
0.0635
0.0669
0.0701

' 0 .0732
0.0762
0.0790
0.0817
0.0643
0.0869
0.0894
0.0918
0.0942
0.0965
0.0987
0.1009
0.1030
0.1051
0.1071
0.1091
0.1111
0.1130
0.1149
0.1167
0.1186
0. 1203
0.1221
0.1238
0.1255
0.1272
0.1288
0.1302
0.1312
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Table S107. Radiative properties of rain: v = 10.69 GHz,
T = 273.2K (O.OC).

M R b

(g m ) (mm hr ) (m )

amax

(mm)

a 3

(m"1) (m"1)

K to

Cm"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1. A
1.5
1.6
1.7
1. 3
1.9
2.r>
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3. 6
3.7
3.8
3. 9
4.0

1.17
2.66
4.31
6. 07
7.91
9.63

11.81
13.84
15.92
18.05
20.22
22.A2
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
7 7 . 4 3
80. 15
82.89
85.63
86.39
91. 17
93.96

3970.3
3338.8
3017. 1
2607.8
2 f c 5 5 . 5
2537.3
2441.4
2361.2
2292. 8
2233. 2
2130.6
2133. 7
2091. 5
2053. 1
2018.0
1985. 7
1955.8
1926.1
1902. 2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.391
4.025
4.147
4. 259
4.364
4.461
4.552
4.639
4.721
4.798

. 4 .873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.0CO
6.0CO

C.42457E-C5
0. 10213E-04
0. 17443E-04
0.25707E-04

„ 0.34841E-C4
0.44710E-04
0.55230E-C4
0.66269E-C4
0.77869E-04
C.89893E-04

.0. 10232&-03
0.11512E-C3
0. 12825E-03
0. 14170E-C3
0. 15544E-03
0.16949E-03
0. 18375E-03
0.19826E-03
0.21298E-03
C. 22796E-03
0.24309E-C3
0.25841E-C3

. 0.27396E-C3
0.28963E-03
0.30551E-03
0. 32150E-03
0.33768E-03
0. 35396E.-03

. 0.37042E-03
0.38696E-03
0.40368E-03
0.42046E-C3
0.43741E-C3
0 .45442E-C3
C.4715Bt-03
0.48884E-03
0. 50616E-03
0.52362E-03
0.54096E-C3
0.55801E-03

C.1CC19E-06
0.34496E-06
0.71485F-06
0.12020E-05
0.18037C— 05
0.25171E-05
C.33339E-05
0.42624E-05
0.52900E-05
C.64183F-05
C.76459E-05
C.89715E-05
0.1G393E-04
0. 11909E-04
0. 135176-04
0.15206E-04
0. 17001E-04
C.18382E-04'
0.20846E-04
0.22891E-04
C.25032E-04
0.27249E-04
C.29550E-04
0.31935E-04
0.34395E-04
0.36943E-04
0.39558E-04
0.42265E-04
0.45C34E-04
0.47894E-04
0.50816E-04
0.53823E-04
0.56897E-04
0.60045E-04
0.63268E-04
0.66546E-04
0.6S924E-04
0.73350E-04
0.76685E-04
C.79809E-04

0.43459E-05
0. 10558E-04
0. 13157E-04
0.26909c-04
0.36645E-04
0.47227E-04
0.58564E-04
0.70552E-04
0.83159E-04
0.96311E-04
0.10997E-03
0.12409E-03
0. 13865E-03
0.15361E-03
0. 16896E-03
0. 18469E-03

.. 0 .20075E-03
0.21714Q-03
0.23382E-03
0.25085E-03
0.26813E-03
0.28566E-03
0.30351E-03
0.32157E-03
0.33-591E-03
O.SbS- tSE-OS
0.37724E-03
0.39623E-03
0.41546E-03
0.43486E-03
0.45449E-03
0.47429E-03
0.49431E-03
0.51446E-03
0.53485E-03
0.55539E-03
0.57609E-03
0.59697E-03
0.61765E-03
0.63782E-03

0.0231
0.0327
0.0394
0.0447
0.0492
0.0533
0.0569
0.0604
0.0636
0.0666
0.0695
0.0723
0.0750
0.0775
0.0800
0.0323
0.0347
0.0870
0.0892
0.0913
0.0934
0.0954
0.0974
0.0993
0 .1012
0.1C31
0. 1049
0.1067
0. 1084
0.1101
0.1118
0.1135
0.1151
0. 1167
0.1183
0.1193
0. 1214
0.1229
0.1242
0.1251



145

Table S108. Radiative properties of rain: v = 10.69 GHz,
T = 283.2K (IOC).

M

(g m ) (mm

R b

hr"1) (m"1)

a a 8
max

(mm) (m ) (m )

K to

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.*
1.5
1.6
i.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3. A
3.5
3.6
3.7
3.3
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.53
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.86
61.46
64.0f l
66 .72
69.37
72 .05
74.73
77 .43
30.15
82.89
85.63
£3.39
91.17
93.96

3970.3
3338. H
3017.1
2807.8
2655.5
2537.3
'24A1.4
2361.2
2292. 8
2233.2
2180.6
2133.7 ""
2091.5
2053.1
2C18.0
1985. 7
1955.8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758. 8
1742.3
1 726.6
1711.5
1697.0
1653.2
1669.9
1657. 1
1644. 8
1632.9
1621. 5
1610.4
1599.7
15S9.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364

'4.461"
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5. 765
5. 809
5.851
5.693
5.934
5.975
6. COO
6.000

C.36S64E-05
0. 93800E-05
0. 16626E-04
0.25163E-04

.0 .34778E-C4
0.452696-04
0.56539t-04
0.6842SE-04
0.80930E-04
C.93946E-04
0. 10743E-03

~6.12133E-03
0. 13562E-03
0. 15026E-03
0.16523E-03
0. 18055E-03
0. 19611E-03
0.21194E-C3
0.22801E-03
0.24435E-03
0.26088fc-03
0. 277606-03
0.2S<,57£-03
0. 31167E-03
0. 32899E-03
0.34644E-03
0.36408E-03
0.38183E-C3
0. 39976E-03
0.41778E-03
0.43598E-C3
C . 4 5 4 2 5 C - C 3
0.47269E-03
C.49119E-03
0. 50S85E-C3
0. 52861E-C3
0.54743E-C3
0.56638E-03
0.58523E-03
0. 60380t-03

C.1C045E-06
0.34762E-06
0.72426E-06
0.12238E-05
0.18440E-05
C.25816F-05
0.34279E-05
0.43906E-05
C.54568E-05
0.66273F-05
0.79004E-05
0.92743E-05
C.10747E-C4
0.12315E-04
0.13977E-04
C.15723E-04
0. 17574E-04
C. 19511E-04
0.21532E-04
0.23637E-04
C.25834E-04
0.28108E-04
0.3C468E-04
0.32909E-04
0.35425E-04
0.38028E-04
0.4070GE-0'.
0.43459E-04
0.46283E-04
0.49194E-04
0.52169E-04
0.55226E-04
0.58350E-04
0.61547E-04
0.64818F-04
0.66144E-04
0.71567E-04
0.75038E-04
0.78423E-04
0.81603E-04

0.37968E-05
0.97276E-05
0. 17351E-04
0.26392E-04
0.36622E-04
0.47351E-04
0.59967E-04
0.72318E-04
0.86387E-04
0.10057E-03
O.U533E-03
"0.13C60E-03
0.14636E-03
0.16257E-03
0.17921E-03
0.19627E-03
0.21368E-03

" 0.23145E-03
0.24954E-03
0.26799E-03
0.28671E-03
0.30571E-03
0. 32504E-03
0.34458E-03
0 .36442E-03
0.38446E-03
0.40478E-03
0.42529E-03
0. 44604E-03
0.4669SE-03
0.48ai5E-03
0 .5094GE-03
0.53104E-03
0. 55274E-03
0.57467E-03
0.59675E-03
0.61900E-03
C.64142E-03
0.66365fr-03
0.68540E-03

0.0265
0.0357
0.0417
0.0464
0.0504
0.0540
0.0572
0.0603
0.0632
0.0659
0.0685
0.0710
0.0734
0.0758
0.0780
0.0801
0.0622
0.0843
0.0863
0.0832
0.0901
0.0919
0.0937
0.0955
0.0972
0.0989
0.1 CO 5
0.1022
0. 1038
0.1053
0.1069
0.1084
0.1099
0.1113
0.1128
0.1142
0.1156
0.1170
0.1182
0.1191
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Table S109. Radiative properties of rain: v = 10.69 GHz,
T = 293.2K (20C).

M R b

(g m ) (mm hr ) (m )

a a
max

_1
OnnO (m )

B

Cm'1)

K U)

(m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.63

11.81
13.84
15. °2
18. C5
20.22
22.42
24.66
26.94
29.24
31.56
33.94
36.33
38.74
41. 18
43.64
46. 13
43.63
51. 16
53.71
56.27
53. Pb
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
82.89
65.63
88.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292 .8
2233.2
2180.6
213J.7
2091.5
2053.1
2C13.0
1985.7
1955.3
1928.1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1753.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.009
5.851
5.893
5.934
5.975
6.000
6.000

C.31652E-C5
0. 845386-05
0. 15592E-04
0.2430CE-04
0. 342746-C4
0.45262E-04
0.57157E-04
0.69742E-C4
0.63040E-04
C. 969256-04
0.11134E-03
0. 12624E-C3
0. 14158E-03
0. 157336-03
0. 17345E-03
0.18995E-03
0.20674E-03
0.223826-03
0.24117E-03
C.25882E-03
C. 276635-03
0.29475E-C3
0.313C9E-03
0.33157E-C3
0. 350306-03
0.36915E-03
C.38621E-03
0. 40739E-03
0.42676E-03
0.44623E-C3
0.46589E-03
0.485626-03
0.50553E-C3
0.52550E-C3
0.54564E-03
C. 565876-03
0. 58617E-03
0.60661E-03
0.626956-03
0.64702E-03

C.10057E-06
0.35020E-06
0.73528E-06
0.125136-05
0.18965E-05
0.266636-05
0.355166-05
0.45581C-05
0.56736E-05
0.68979E-05
C.82285E-05
C.96630E-05
0.11199E-04
C.12832E-04
0.14560E-04
0.16376E-04
0. 18294E-04
0.20300E-04
0.22389E-04
0.24564E-04
0.26829E-04
0.29170E-04

,0.315996-04
0.341056-04
0.366896-04
0.39356E-04
0.42092E-04
0.44915E-04
.0.47801E-04
0.50774F-04
0.53809E-04
0.569266-04
0.6C109E-04
0.63365E-04
0.66693E-04
0.7C075E-04
0.73555E-04
0.77081E-04
0.805246-04
0.837706-04

0. 32658E-05
0. 88040E-05
0.16328E-04
0.25552E-04
0.36171E-04
0.479296-04
0.60708E-04
0. 74300E-04
0.88713E-04
0. 103826-03
0.119576-03
0.135906-03
0.1527S6-03
0. 170166-03
0. 138016-03
0.206326-03
0.22503E-03
0.244126-03
0.26356E-03
0.283396-03
0.3C351E-03
0.32392E-03
0.34469E-03
0.36568E-03
0.386986-03
0.4C850E-03
0.43030E-03
0. 452306-03
0.47456E-03
0.49701E-03
0.51969E-U3
0.54255E-03
0.56564E-03
0.588666-03
0.612336-03
0. 635956-03
0.659736-03
0.68369E-03
0. 707476-03
0. 730796-03

0.0308
0.0398
0.0450
0.0490
0.0524
0.0556
0.0585
0.0613
0.0640
0.0664
0.0688
0.0711
0.0733
0.0754
0.0774
0.0794
0.0813
0.0832
0.0850
0.0867
0.0894
0.0901
0.0917
0.0933
0.0948
0.0963
0.0978
0.0993
0.1007
0.1022
0.1035
0.1049
0.1063
0.1076
0.1039
0.1102
0.1115
0.1127
0.1138
0.1146



Table S110. Radiative properties of rain: v •= 10.69 GHz,
T - 303.2K (30C).

147

M R

~3 —1(g m ) (mm hr ) i

b

(m'1)

a amax

(mm) (m )

3 K 0)

(m'1) (m'1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
i.O
1. I
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.^4
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.86
61.46
64 . 0 B
66. 72
69.37
72.05
74.73
77.<t3
80. 15

'82.89
85.63
8d.39
91. 17
93.96

3970.3
3333.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233 .2
2180.6
2133.7
2091.5
2053.1
201H.O
1985.7
1955.8
1923. 1
1902.2
1873.0
1855.2
1833.8
1813.5
1794.4
1776. 1
1758. 8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5. 809
5.851

"5 .893
5.934
5.975
6.000
6.000

C.26C42E-05
0.72922E-05
0. 14C78E-04
0.22735E-04
0.32850E-04
0.44087E-04
0.56351E-04
0.69369E-04
0.83206E-C4
0.97710E-04
0. 11282E-03
0. 12849E-03
0.14467E-03
0. 1613U-03
0. 17838E-03
0.19587E-03
0.21370E-C3
0.23186E-C3
0.25033E-03
0.26913E-03
0.28815E-03
0. 30741E-03
0.32697E-03
0. 34668E-03
0.36666E-03
0. 38678E-C3
0.40712E-03
0.42760E-03
0.44823E-03
0.46907E-03
0.49005E-03
0.5H13E-C3
0.53239E-03
C.55372E-C3
0.57522E-03
0.59683E-03
0.61851E-03
C.64034E-C3
0.66207E-03
0. 68355E-03

0.10052E-06
0.35253E-06
0.74841E-06
0.12879E-05
0.19690E-05
0.27844E-05
0.37237E-05
0.47914E-05
0.59755E-05
0.72745E-05
0.86853F-05
0. 10204E-04
0.11828E-04
0.13552E-04
0.15373E-04
0. 17286F-04
0. 19299E-04
0.21398E-04
0.23582E-04
0.25854E-04
0.28212E-04
0.3C647E-04
0.33169E-04
"0.35763F-04
0. 38444E-04
0.41202E-04
C.44029E-04
0.46940E-04
0.49916E-04
0.52976E-04
0.56098E-04 •
C.59303E-04
0.62570E-04
0.65912E-04
0.693245-04
0.72788E-04
0.76353E-04
0.79960E-04
0. 83488E-04
0.86828E-04

0.27047E-05
0.76447E-05
0. 14827E-04
0.24023E-04
0.34819E-04
0.46371E-04
0.60075E-04
0.74161E-04
0.89181E-04
0.10498E-03
0.12151E-03
'0.13869E-03
0. 15649E-03
0.17486E-03
0.19375E-03
0.21316E-03
0.23300E-03

' 0.25326E-03
0.27391E-03
0.29498E-03
0.31636E-03
0.33306E-03
0.36013E-03
0.38245E-03
0.40510E-03
0.42798E-03
0.45115E-03
0.47454E-03
0.49820E-03
0.52205E-03
0.54615E-03
0.57043E-03
0.59496E-03
0.61963E-03
0.64454E-03
0.66962E-03
0.69486E-03
0.72030E-03
0.74556E-03
0.77038E-03

0.0372
0.0461
0.0505
0.0536
0.0566
0.0594
0.0620
0.0646
0.0670
C.0693
0.0715
0.0736
0.0756
0.0775
0.0793
0.0811
0.0828
0.0845
0.0361
0.0876
0.0892
0.0907
0.0921
0.0935
0.0949
0.0963
0.0976
0.0989
0.10C2
0.1015
0.1027
0.1040
0.1052
0.1064
0.1076
0.1087
0.1099
0.1110
0.1120
0.1127



Table Sill. Radiative properties of rain: v = 15.375 GHz,
T - 263.2K (-10C).
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M R max

(g m~ ) (ram hr ) (m" ) (mm)

a

(m'1) (nT1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7. SI
9.a3

1 1.8 1
13.84
15.92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46.13
43.63
51.16
53.71
56.27
58.86
61.46
64.03
66.72
69.37
72.05
74.73
77.43
BO. 15
82. BO
S5.63
88.39
91.17
93.96

3970.3
3338. fl
3017.1
2807.8
2655.5
2537 .3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955. 8
1926.1
1902.2
1873.0
1855.2
1 833.8
1613.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5"
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627"
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0. 10844E-04
0.24862E-04
0.40872E-04
0. 58370E-04

.0. 77C45E-C4
0. 966916-04
0.11719E-03
0. 13838E-C3
0. 16024E-03
0. 18267E-03
0.20561E-C3

"0.22901E-03
0.25283E-C3
0.27704E-03
0.30161E-C3
0.32655E-03
0. 35176E-03
0.37725E-03
0.403COE-03
C. 42906E-03
0.45530£-03
0.48174E-C3
0.50847E-C3
0.53531E-C3
0.56242E-03
0.58962E-03
C.61706E-03
0.64458E-C3
C.67232E-03
0.70012E-03
0.72815E-C3
0. 75620E-03
0.78443E-03
0. 81276E-03
0.84126E-03
0.36986E-C3
0. 89847E-03
0.92726E-C3
0.95587E-C3
0.98403E-C3

0.43893E-06
0.15324E-05
0.32008E-05
0.54074E-05
C.81352E-05
0. 11364E-04
C. 150566-04
C.19233E-04
0.23842E-04
0.28878F-04
0.34331E-04
G.40185E-04'
0.46427E-04
0.53042E-04
C.6CG15E-04
0.67328E-04
0.75007E-04
C.83005E-04"
0.91307E-04
"0.99939E-04
C.10386E-03
0.11806E-03
0. 1275QE-03
0. 13734E-03
0.147406-03
0. 15769c-03
0.16826E-C3
0. 179055-03
0. 19011E-03
0.20137E-03
0*212906-03'
C. 224616-03
0.236596-03
0.24871E-03
0.261135-03
0.273726-03
0.28647E-03
0.29947E-03
0.31227E-03
0.32453E-03

0.11283E-04
0. 26395E-04
0.44073E-04
0.63777E-C4
0.83180E-04
0.10806E-03
0. 132246-03
0.157626-03
0. 18408E-03
0.21155E-03
0.23994E-03
"0.26919E-C3
0.29926E-03
0.33009E-03
0.36162E-03
0.3S>368fc-03
0.42677E-03
0.4602toE-03
0.49430E-03
0.529006-03
0.56416E-03
0.59979E-03
0.63605E-03
0.67265E-03
0.709816-03

. 0. 747306-03
0.70532E-03
0.32362E-03
0.86243E-03

'0.90149E-03
0. 941056-03
0.98081E-03
0.1C211E-02
0.10615E-02
C. 11024P-02
0. 11436E-02
0.11849e-02
0.12267E-02
0. 12681E-02
0.13086E-02

0.0389
0.0581
0.0726
O.C848
0.0955
0.1052
0.1139
0.1220
0.1295
0.1365
0.1431
0.1493
0.1551
0.1607
0.1660
0. 1709
0.1758

"0.1803
0.1847
0.1889
0.193C
0.1968
0.2006
0.2042
0.2077
0.2110
0.2143
0.2174
0 .22C4
0.2234
0.2262
0.2290
0.2317
0.2343
0.2369
0.2394
0.2418
0.2441
0.2462
0.2480
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Table S112. Radiative properties of rain: v = 15.375 GHz,
T = 273.2K (O.OC).

(g

M R

m ) (mm hr )

b

(m'1)

a a
max

(mm) (m )

g K 0)

(m'1) (m"1)

0.1
C.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.3
1.9
2.0
2.1
2.2
2.3
2.4
2. 5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.34
15.92
18.05
20.22
22.42
24.66
26.94
2V. 24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
43.63
51.16
53.71
56.27
58.86
61.46
64. C3
66.72
69.37
72 .05
74.73
77.43
80. 15
82.89
85.63
88.39
91. 17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441 .4
2361.2
2292 .8
2233.2
2180.6
2133.7
2091. 5
2053.1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833.8
1313.5
1794.4
1776. 1
1 758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.316
2. 833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

C.S784CE-C5
0.23720E-04
0.40112b-C4
0.58247E-04
0.77706E-04
0.98231E-04
0.11967E-03
0. 14184E-03
0.1&470E-03
0. lb814E-03
0.21208E-03
0.2J649E-03
0.26130E-03
0. 28648E-C3
0. 31200E-03
0.33787E-03
0.36399E-C3
0.39037E-03
0.41697E-03
0.44387E-C3
0.47092E-03
0.49814E-03
0. 52563E-03
0.5532CE-C3 '
0. 5&101E-03
0.60889E-03
0.63698E-03
C.66513E-03
0. 69348E-C3
0. 72187E-03
0. 75044E-03
0. 77903E-C3
0. 80781E-03
0.83659E-C3
0.86555E-C3
0. 894S8E-03
0.92361E-03
0. 95280E-03
C.98180E-C3
0.1010*6-02

0.44695f-06
0.15709E-05
C.32940E-05
0.55759E-05
0.83953E-05
0.11728E-04
C. 15532E-04
0. 19823E-04
0.24551E-04
0. 297075-04
0.35277E-04
0.41248E-04
C.47603E-04
C.54329r ;-04
C.61410E-C4
C.68829&-04
0.76609E-04
0.84706E-04
0.93104E-C4
0.10183E-03
0. 11084E-03
0. 12C13E-03
0.12973E-03
0.13958E-03
C.14972E-03
0. 16009E-03
0.17074E-03
C.18160E-03
0. 19274E-03
0.20408F-03
0.21568E-03
0.22746E-03
0.23951E-03
0.25170E-03
0.26418E-03
0.27684E-03
0.28966E-03
0.30272E-03
0.31557E-03
0.32790E-03

0.10231E-04
0.25291E-04
0.434C6E-04
0.63823E-C4
0.86102E-04
0.10996E-03
0.13520E-03
0.16167E-03
0.18925E-03
0.21785E-03

"0.24736E-03
0.27774E-03
0.30990E-03
0.34081E-03
0.37341E-03
0.4067GE-03
0.44060E-03
0.47507E-03
0.51008E-03
0.54570E-03
0. 58176E-03
0.61S27E-03
0.65536E-03

' C.69270E-03
0.73073E-03
0.76398E-03
0.80772E-03
0. 84674E-03
0 .88622E-03
0.92594E-03

• 0.96612E-03
0. 10065E-02
C.10473E-02
0. 10883E-02
0. 11297E-02
0.11714E-02
0.12133E-02
0.12555E-02
0.12974E-02
0.13383E-02

0.0437
0.0621
0.0759
0.0874
0.0975
0.1C67
0.1149
0.1226
0.1297
0.1364
0. 1426
0.1485
0.1541
0.1594
0.1645
0.16S2
0.1739
0.1783
0.1825
0.1866
0.1905
0.1943
0.1980
0.2015
0.2049
0.2082
0.2114
0.2145
0.2175
0.2204
0.2232
0.2260
0.2287
0.2313
0.2338
0.2363
0.2367
0.2411
0.2432
0.2450



Table S113. Radiative properties of rain: v = 15.375 GHz,
T = 283.2K (IOC).
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M R b

-3 -1 -1(g m ) (ram hr ) (m )

0.1
0.2
0.3

0.5
0.6
0.7
0.8
0. 9
1.0
1. 1
1. 2
1.3

1.5
1.6
1 . 7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2. 5
2.6
2 .7
2.8
2.9
3.0
3. 1
3.2
3. 3
3.4
3.5
3.6
3. 7
3.8
3.9
4.0

1.17
2.66
4.31
6.C7
7.91
9.83

11.81
13.84
15.92
18. 05
20.22
22.42
24.66
26.94
29.24
31.53
33.94
36. 33
38.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.86
61.46
64. C 8
66.72
69.37
72.05
74.73
77.43
80. 15

' 82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292. 8
2233. 2
2180.6
2133. 7
2091.5
2053. 1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878. 0
1855.2
1833. 8
1813. 5
1794.4
1776.1
1758.8
1742.3
1726.6
1711. 5
1697.0
1663.2
1669.9
1657. I
1644. 8
1632.9
1621.5"
1610.4
1599.7
1589.3
1579.3

amax

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461"
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

a

(m'1)

0.93599E-C5
0.23854E-04
0.41242E-C4
0.60607E-04
0.81436E-C4..
0. 10342E-03
0. 12638E-03
0.15010E-03
0. 17453E-03
0. 19953E-03
0.225C4t-03
0.25100E-03
0.27736E-03
0. 30406E-03
0.33109E-03
0.35844E-C3
0. 386C2E-03
0.41383e-C3
0.44185E-03
0.47014C-03
0.49854c-03
0.52711E-03 ""
0.55591E-03
0.5B477E-C3
C.61385E-C3
0.64297E-03
0 .67228E-C3
0.70163E-03
C.73115E-03
0. 76068E-03
0.79038c-03
0.82C09E-03
0.849946-03
0.87979E-03
0.90979E-C3
0.939H4E-03
0.96987E-03
0. lOOOOfe-02
0.10300E-02
0.105966-02

e

(m'1)

0.45300E-06
C.16050E-05
0.33772E-05
0.57238E-05
C.86169E-05
0.12027E-04
0.15911E-04
0. 202786-04
0.25C79E-04
0.30304E-04
0.35939F.-04
0.41969E-04
0.48379E-04
0.55155E-04
0.62231E-04
0.69740E-04
0.77558E-04
C. 6568651-04"
0.94116E-04
'0. 10286E-03
0.11190E-03
0.12120E-03
0.13083E-03
0. 14068E-03
C.15083t-03
0.16121E-03
C.17186E-03
0.18273E-03
0. 19386E-03
0.20520E-03
0.21f.79E-03
0.22856E-03
0.24060E-03
0.25278E-03
0.26524E-03
0.27788E-03
0.29067E-03
0.30371E-03
0.31654E-03
0.32884E-03

K

(m"1)

0.98129E-05
0. 25459E-04
0.44619E-04
0.66331E-04
0.90053E-04
0.11545E-03
0.14229E-03
C.17036E-03
0. 19961E-03

' 0 . 2 2 9 8 4 E - 0 3
0.26098E-03

"0.29297F-03"
0 .32574E-03
0 .35922E-03
0.39337E-03

" 0 .42«18£-03
0.46358E-03

"" 0.49952£:-03
0.53597E-03
0.57300E-03
0.61045E-03
0.64832E-03
0.68673E-03

"' 0.72546E-03
0.76468E-03
0. 80418E-03
0.84414E-03
0.88436E-03
0.92501E-03

"0. 965886-03
0.10072E-02
0. 104B6F.-02
0.10905E-02
0.11326E-02
0.11750E-02
0.12177E-02
0.12605E-02
0.13038E-02
0.13466E-02
O.U384E-02

U)

0.0462
0.0630
0.0757
0.0863
0.0957
0.1042
0.1118
0.1190
0. 1256
0.1319
0.1377
0.1433
0.1485
0.1535
0.1533
0.1629
0.1673
0.1715
0.1756
0.1795
0. 1833
0.1870
0.1905
0.1939
0.1972
0.2005
0.2036
0.2066
0.2096
0.2124
0.2152
0.2180
0.2206
0.2232
C.2257
0.2282
0.2306
0.2330
0.2351
0.2368
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Table S114. Radiative properties of rain: v = 15.375 GHz,
T = 293.2K (20C).

M R b a a
max

(g m ) (mm hr ) (m ) (mm) (m )

3 K U

(m'1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
o.a
0.9
1.0
1.1
1.2
1. 3
1.4
1.5
1.&
1.7
1.8
1.9
2.0
2.1
2. 2
i. 3
2. 4
2.5
2.6
2.7
2.8
2.9
3.0 ' .
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3. 5
3.9
4.0

1. 17
2.66
4.31
6.C7
7.91
s.e 3
11.81
13.84
15.92
13.05
20.22
22.42
24. 66
26.94
29.24
31. 5H
33.94
36. 33
38.74
41. 13
43.64
46. 13
43.63
51. 16
53.71
56.27
5S.S6
61.46
64.08
66.72
69. 37
72.05
74.73
77.43
SO. 15
P2.&9
ft 5 . 6 3
fe'a.39
91.17
93.96

3970.3
3338. 8
3017. 1
2807. 8
2655.5
2537.3
2441.4
2361. 2
2292. 8
2233. 2
2130. 6
2133.7
2091. 5
2053. 1
2018.0
1965. 7
1955. a
1926. 1
1902.2
1878.0
1655.2
1*33.8
1313.5
1794.4
1 77o. 1
1758.3
1742.3
1726.6
171 1.5
1697.0
1583.2
1669.9
1657. 1
1644.8
1632. 9
1621.5
1610.4
1599.7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573 .
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4,721
4.798
4.373
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5,851
5.393
5 .934
5.975
6.000
6. CCO

C. 90949E-05
0. 24358E-G4
0.42975E-C4
0.63829E-04

. 0. 863C9E-C4
0.110C5E-03
0.1 3483E-03
0. 16042E-03
0. 186726-C3
C. 21362E-03
0. 24102E-03
0.268S6E-C3
0. 29709E-03
0. 32565E-03
0.35452E-03
0. 38369E-03
0. 41307E-03
0.44266E-03
0.47244E-03
0. 50246E-03
0.53258E-C3
0. 56284E-03
0.5933Clf-03
0.62382E-03
0.65451E-03
C.68524E-03
C.71612E-03
C.74703E-03
0. 778CSE-C3
C.80913E-03
C.34C32E-03
0. 37150E-03
0. 90281c-C3
C.93409E-03
0. 96550E-03
0.99694E-03 '
0. 1C284E-C2
0. 10599E-02
0. 10912E-02
0.11221E-02

0.45985E-06
0.16464E-05
0.34769E-05
0.58964E-05
C.88686E-05
0. 12358E-04
0.16321E-04
0.20759E-04
0.25629E-04
0.30917E-04
0.36609E-04
0.42692&-04
0.49149f-04
0.55968c-0<»
0.63134E-04
0.70627F-04
0.78476E-04
0.86636E-04
0.95090E-04
0. 10386E-03
0. 11292E-03
0.12223E-03
C. 13186E-03
0.14173E-03
0. 15188E-03
0.16226E-03
0.17291E-03
0.18378E-03
0. 19490E-03
0.2C623E-03
C.21780E-03
0.22956E-03
0.24157E-C3
0.25373E-03
0.26616E-03
0.27877E-03
0.29153E-03
0.30453E-03
C.31732E-03
0.32956E-03

0.95547E-05
0.26005E-04
0.46452E-04
0.69725E-04
0.95178E-04
0.12241E-03
0.15115E-03
0.18117E-03
0.21235E-03
0.24454E-03
0.27763E-03
~0.31156E-03
0.34624C-03
0.38162E-03
0.41765E-03
0.45432E-03
0.491 55E-03

" 6.52930E-03
0.56753E-03
C.6G632E-03
0.64550E-03
0.6S507E-03
0.72517E-03
0.76555E-03
0.80639E-C3
0.8475CE-03
0.88903E-03
0.930S1E-03
0.97298E-03
0.1C154E-02
0. 10581E-02
0.11011E-02
0. 11444F-02
0.11878E-02
0.12317E-02
0.12757E-02
0. 13199E-02
0.13644E-02
0.14085E-02
0.14517E-02

0.0481
0.0633
0.0748
0.0846
0.0932
0.1010
0.1080
0.1146
0.1207
0.1264
0.1319
0.1370
0.1420
0.1467
0.1512
0.1555
0.1597
0.1637
0.1675
0.1713
0. 1749
0. 1784
o. iais
0.1851
0.1883
0.1915
0.1945
0.1974
0.2003
0.2031
0.2056
0.2085
0.2111
0.2136
0.2161
0.2185
0.2209
0.2232
0.2253
0.2270
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Table S115. Radiative properties of rain: v = 15.375 GHz,
T = 303.2K (30C).

M R b a amax

(g m~3) (mm hr"1) (m"1) (mm) (m"1)

3 K 0)

(m"1) (m"1)

0. 1
0.2
0.3
0.4
0.5
0 • 6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2. 5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3. 6
3. 7
3.6
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.P3
11.8 1
13.64
15.92
13. C5
20.22
22.42
24.66
26.94
29.24
31.56
33. 94
36.33
38.74
41. 18
43.64
4ft. 13
48.63
51. 16
53.71
56.27
56.86
61.46
64. OS
66. 72
69. 37
72.05
74.73
77.43
80.15
62.89
85.63
8d.39
91. 17
93.96

3970.3
3338.3
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2 ISO. 6
2133. 7
2091. 5
2053. 1
2018.0
1985.7
1955.8
1928. 1
19C2.2
1878.0
1855.2
1833.8
1813.5
1794. 4
1776. 1
1 758.3
1742. 3
1726.6
1711.5
1697.0
16S3. 2
1609.9
1657. 1
1644. 8
1632. 9
1621.5 "
1610.4
1599. 7
1589. 3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.72C
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6.000

C. 87483E-05
C.24738E-04
C.44582E-C4
0.66977E-04
C.91205E-04
0. 116836-03
C.14358E-03
0.17118E-03
0. 1S954E-03
0.22851E-03
0.25799E-03

" 6.287916-03
0.318226-03
0. 348866-03
0. 37979E-03
0.41102E-03
0.44243F-03
C.474C4E-03
0.505836-03
0. 53782E-03
0.56991E-03
0. 60212E-03
0.63450E-03
0.66692E-03
0. 699506-03
0. 732106-03
C. 76483E-03
0. 79756E-03
C.83C42.--03
0.363266-03
0. 896226-03
0.929156-03
C.96219E-03
C.99518E-03
0. 10283E-02
0. 10614c-02
0. 10945E-02
0.11276E-C2
0.11606E-02
0.11931E-02

0.46898E-06
0.17039E-05
0.36125E-05
0.61274E-05
C. 920006-05
0.12787E-04
0.16846E-04
0.21372F-04
0.26326E-04
0.316926-04
0.374586-04
0.436096-04
0.5C133E-04
0.570156-04
0.64241E-C4
0.71787E-04
C.79692E-04
0.87904E-04
0.96408E-04
0.10522E-03
0.11432E-03
0.12368E-03
0.13335E-03
'O. 14325E-03
0.15343E-03
0. 16384E-03
0.17451E-03
C. 18540E-03
0.196546-03
0.20787E-03
0.21946E-03
0.23121E-03
C.24323E-03
C.25538E-03
0.26780E-03
0.28040E-03
C.29314E-C3
0.30612E-03
0.31889E-03
0.33114E-03

0.92172E-05
0.26442E-04
0.48195E-04
0.73104E-04
0. 10041E-03
0. 12962E-03
0. 16042S-03
C.19255E-03
0.225866-03
0.26020E-03
0.29545E-03
'0.33152E-03
0.36836E-03
0.40588E-03
0.44403E-03
0.482flOE-03
0.52212E-03
C.56195E-03
0.60223E-03
0.643046-03
0.68423E-03
0.725BOE-03
0.767856-03
0.81017E-03
0.85293E-03
0.895946-03
0.93934E-03
0.98296E-03
C.1027C'E-02
0.107116-0?
C. 111576-02
0. 116046-02
0.120546-02
0.125066-02
0. 129616-02
0.1341SE-02
0.138766-02
0.14338E-02
0. 147956-02
0.15242E-02

0.0509
0.0644
0.0750
0.0838
0.0916
0.0987
0.1050
0.1110
0.116b
0.1218
0. 1268
0.1315
0.1361
0.1405
0.1447
0.1487
0.1526
0.1564
0.1601
0. 1636
0.1671
0.1704
0.1737
0.1768
0.1799
0.1329
0.1858
0.1886
0.1914
0.1941
0.1967
0.1993
0.2018
0.2042
0.2066
0.2090
0.2113
0.2135
0.2155
0.2172
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Table S116. Radiative properties of rain: v = 19.35 GHz,
T = 263.2K (-10C).

(g

M R b

m ) (mm hr ) (m )

a amax

(mm) (m )

3 K 0)

(m'1) (m"1)

0.1
0.2
0.3
0.4

0.5
0.6
C.7
C . c
0. v
1.0
1.1
1.2
1.3
1.*
1. 5
1.6
1.7
1.8
1.9
2.0
2. I
2.2
2.3
2 . 4

2. 5
2.6
2 . 7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3. 3
i . 9
4.0

1.17
2. 66
4.31
6.07
7.91
9. S3

. 11.81
13.64
15.92
16.05
20.22
22.42
24.66
26. 94
29. 24
3 1 . 5 e
3 3 . S 4
36.33
36.74
41.18
43 .64
46. 13
43.63
51. 16
53 .71
56 .27
58.36
51.46
64.08
66 .72
69.37
72.05
74.73
77.43
80. ] 5
82.39
85.63
Ho. 39
•51.17
93.96

397J.3
333.8.8
301 7. 1
2807.8
2655.5
2537 .3
2 4 4 1 . 4
23M.2
2292. 8
2233,2
2180. 6
2133.7 ""
2091.5
2053.1
2018.0
19(35. 7
1955. 8
1928.1
1902.2
1878.0
1855.2
1 83 3 . 8
1 £13. 5
1794.4
1776. 1
1758.3
1742.3
1726.6
1711.5
1697.0
Io83. i
1669.9
1657.1
1644. 8
1632.9
1621. 5
1610.4
150S. 7
15BS.3
1579.3

2. 376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4. 147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4 .944
5.012
5.078
5. 141
5.202
5.261
5. 318
5.373
5.427
5.479
5.53C
5.579
5.627
5.674
5.720
5.765
5.809
5.651
5.893
5. 934
5.975
6.000
6.000

0. 17461E-04
0.40076E-04
0.65648E-04
0.93326E-C4
0. 12261E-03
0.15318E-03
0. 18486E-C3
0. 21741E-03
G . 2 5 C 7 7 E - 0 3
0. 28480E-03
0. 31942E-03

" 0. 35456E-G3
0 . 3 G O L 5 E - 0 3
G . 4 2 6 1 6 E - C 3
0.46252E-03
G.49931E-Q3
0. 53631E-G3
0.5/35t i t -03
0.611C9E-03
0 .64693E-C3
0. 68687E-03
0. 7250CE-03
0. 76341f -03
0. 80187E-03
0. 84C59E-C3
0.87933E-03
0.91831F-03
0 .95729E-C3
0. 99649E-03
C. 1C357E-G2
0. 10751t-C2
0. 11144E-02
0. 11540E-02
0.11935E-02
0.12332E-02
0.12729^-02
0.13126E-02
0.13525E-02
0.13921E-02
0.14313E-02

0.11340E-05
0.40087P-05
0. 84096E-05
0.14205E-04
C. 212996-04
0.29588^-04
0.38959^-04
Q.49364E-C4
0.60711E-04
0.72933E-04
0.85974E-04
0.997aic-04
0.11431E-03
0. 12950r-03
0. 145336-03
C.16132E-03
0. 1 /884R-03
0. 19639E-03
0.21443E-03
0 .23307E-03
C . 2 5 2 C 9 E - C 3
C.27154t-03
C.29154E-03
0.31183E-03 "
0.33263E-03
C.35370E-03
C. 375246-03
C.3S702F-C3
0.41926E-03
0.44169E-03
0.46457E-03
0.48762E-03
0.51110E-03
0.53471E-03
0.55375E-03
0.58305t-03
0.60747E-03
0.6322&E-03
C.65691E-03
0.68101E-03

0. 13 5 9 5E -04
0.44085E-04
0.74053E-04
0. 107525-03
0. 14 39 IP. -03
0 .18277F-G3
0. 2 2 3 8 2 E - 0 3
0 .26677E-03
0.3114SE-03
0.35773E-03
0.40540E-03
'0.45434E-03"
0. 50446E-03
0. 55566E-03
0.60735E-03
0.661 13E-03
0.715I5E-03
0. 76997E-03
0. 825526-03
0 .8d200F-03
0.93997E-03
0.99654E-03
0. 1055Ce-02
0.11137E-02
0. 11732E-02
0. 12330E-02
0.12936E-02
0. 13543E-02
0. 1415-7E-02
0. 14774E-02
0. 15396E-02
0.16020E-02
0. 16651E-02
0. 17282E-02
0. 17919E-02
0. 18560E-02
0.19201E-02
0.19847E-02
0.20490E-02
0.2H23E-02

0.0610
0.0909
0.1136
0.1321
0.1480
0.1619
0.1741
0.1850
0.1949
0.2039
0.2121
0.2196
0.2266
0.2331
0.2391
0.2448
0.2501
0.2551
0.2598
0 .2643
0.2635
C.2725
0 .27o4
0.2800
0.2835
0.2869
0.2901
0 .2932
0 .2961
0.2990
0.3017
0.3044
0.3070
0.3094
0.3118
0.3141
0.3164
0.3186
0.32G6
0.3224



Table S117. Radiative properties of rain: v = 19.35 Gil/,,
T = 273.2K (0;OC).
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M

(g m )

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1. 1
1.2
1.3
1.4
1. 5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2 .3
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3. 7
3.8
3.9
4.0

R

(mm hr

1.17
2.66
4.31
6.07
7.91
9.83

11.61
13.84
15.92
18.05
20 .22
22.42
24.66
26.94
29 .24
31.58
33.94
26.33
38.74
41.18
43.64
46. 13
48.63
51.16

' 53.71
56.27
53.86
61.46
64.08
66.72
69.37
72.05
74 .73
77 .43
80. 15
82.89
85.63
88.39
91. 17
93.96

b

) (m"1)

3970.3
3338. 8
3017. 1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292. B
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1 72 fc. 6
1711.5
16S-7.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

a
max

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4 .259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

a

(m"1)

0.16122E-04
0.38576E-04
0.64330E-C4
0.92316E-04
0.12194E-03
0.15285E-03
0.16483E-C3
0.21762E-C3
0.25118E-03
C.28536E-03
0.32005E-03
0. 35521E-C3
0. 39076E-03
0.42667E-C3
0.46289E-03
0.49946E-03
0.53620E-C3
0. 57316E-03
0.61031E-03
0.64774E-C3
0.685236-03
0. 72237E-03
0.76073E-03
0.79861E-C3
0.83671E-C3
0.87479E-03
0.91307E-03
0.95132E-C3
0.93975E-03
0. 10281E-02
0. 10667E-02
0. 11C52E-C2
0. 11438E-02
0.11824E-C2
0. 12212c-02
0. 12599t-02
0. 12986&-02
0. 13374E-C2
0. 13760E-C2
0.14142E-02

B

(m"1)

0.11682E-05
0.41513E-05
0.87169E-05
0. 14712E-04
0 .22024E-04
C.30537E-04
0.401386-04
0. 50771 E-04
0.6234RE-04
0.74600E-04
0.88072E-04
0. 10211E-03
0 .116H7E-03
C.13230:;-03
0.14B37e-03
0. 16509E-03
0. 182356-03
0.20014E-03
0. 21844E-03
0.23732E-03.
0.25659E-03
0.27628E-03
0.29653F-03
0.31708E-03
0.33813C-03
0.35945E-03
C.38125E-G3
0.40328E-03
0 .42577E-03
0.44846&-03
0.47160E-03
0.49490E-03
0.51864E-03
C.54251E-03
0.56681E-03
C.59137E-03
C.616C5E-03
-C.64112E-03
C.66600E-03
C.69033E-03

K

(m"1)

0.17290E-04
0.42727E-04
0.73047E-04
0. 10703E-03
0.14397T.-03
0. 18339E-03
0 .22497E-03
0.26340E-03
0.31353E-03
C.36016E-03
0.40813E-03
0.45732E-03
0. 507636-03
0.55bSi7E-03
0.61125E-03
0.66455E-03
0.71855E-03
0.77330E-03
0.62875E-03
0.38506E-03
0.94182E-03
0.99915E-03
0. 10573E-02
0.11157E-02
0.11748E-02
0.12342E-C2
0.12943E-02
0.13546E-02
0. 14155E-02
0.14766E-02
0.15383t-02
0.160C1E-02
0.16625E-02
0 .17249E-02
0.17880E-02
0.18513E-02
0.19147E-02
0.19785E-02
0.20420E-02
0.21045E-02

0)

0.0676
0.0972
0.1193
0.1 375
0.1530
0.1665
0.1/84
0.1892
0.1989
0.2077
0.2158
0.2233
0.2302
0.2367
0 . 2 4 2 7
0.2484
0.2538
0.2588
0.2636
0.2681
0 .2724
0.2765
0 .2805
0.2842
0.2878
0.2912
0.2946
0 .2977
0.3008
0.3037
0.3066
0.3093
0.3120
0.3145
0.3170
0.3194
0.3218
0.3240
0.3261
0.3280



Table S118. Radiative properties of rain: v = 19.35 GHz,
T - 283.2K (IOC).
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M R b a a $ K . u >
max

(g nf 3) (mm hr'1) (m"1) (mm) (nT1) (m'1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7

' 0.8
0.9
l .C
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
43.63
51.16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80. 15
82.89
85.63
68.39
91.17
93.96

397O.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2C18.0
1985.7
1955.8
1920.1
1902.2
1878.0
Ib55.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683. 2
1669.9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599. 7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5. 720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0. 15888E-C4
0.39251E-04
0.66215E-04
0.95508E-04
0.12645E-C3
6.15865E-03
0.19187E-03
0.22585E-03
0.26052E-03
0.25575E-C3
0.33144E-C3

~ 0.36752E-C3
C.40394E-03
0.44066E-03
0.47762E-03
0.51489E-03
0.55228E-03
0.58983E-03
0.62753E-03
0.66546E-03
0.70341E-03
C. 741466-03
0.77969E-03
0. 81791E-03
0.85628E-C3
0.89463E-03
0.93312E-03
0.97157E-03
0. 10101E-02
0. 10487E-C2
0. 10873E-02
0.11259E-02
0.11645E-02
0.12031E-02
0.12418E-C2
0. 12805E-02
0.13192E-C2
0.13579E-C2
0. 139646-02
0.14344E-02

0.11932E-05
0.42560E-05
0.8S2B7E-05
0.15037E-04
0.22454E-04
0.31062E-04'
0.40747E-04
0.51455E-04
0.63097E-04
0.756C6E-04 "
0.88929E-04
0.10301E-03
0.11781E-03
0.13328E-03
C.14937E-03
0.16612E-03
Oil8340E-03
0.2C121E-03"
0.21952E-03
0.23841F-03
0.2576QE-03
0.27737E-03
0.29762E-03

' 0~.31815£-03 ~
0.33919E-03

'". 0.36050E-03
0.38228E-03
0.40429E-03
0.42676E-03
0.44942E-03
0.47253E-03
C.49580cf-03
0.5195CE-03
0.54333E-03
0.56760E-03
6.59211E-03'
0.61674E-03
0.64177E-03
C. 666606-03
0.6S088E-03

0. 17031E-04
0.43507E-04
0.75144E-04
0.11054E-03
0. 14891E-03
0.18971E-03
0.23262E-03
0.27730E-03
0.32362E-03
0.37135E-03
0.42036E-03

'C.47053E-03"
0.52175E-03
0.57393E-03
0.62700E-03
0.68101E-03
0.73568E-03

"0.79105E-03
0.84705E-03
0.90386E-03
0.96109E-03
0.10188E-02
0.10773E-02

"C.11361E-02
0.11955E-02
0.12551E-02
0.13154E-02
0.13759E-02
0.14360E-02
0. 149815-02
0.15598E-02
0. 16217E-02
0.16840E-02
0.17465E-02
0.18094E-02
0.18727E-02
0.19359E-02
0.19997E-02
0.20630E-02
0.21253E-02

0.0699
0.0978
0.1138
0.1360
0.1508
0.1637
0.1752
0. 1856
0.1950
0.2036
0.2116
0.2189
0.2258
0.2322
0.2382
0.2439
0.2493
0.2544
0.2592
0.2638
0.2&81 .
0 .2722
0.2763
0.2800
0.2837
0.2872
0.2906
0.2938
0.2970
0.3000
0.3029
0.3057
0.3085
0.3111
0.3137
0.3162
0.3186
0.3209
0.3231
0.3251



Table S119. Radiative properties of rain: v = 19.35 GHz,
T - 293.2K (20C).
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M

(. »-3>

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1 .0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
5.6
3.7
3.S
3.9
4.0

R

(mm hr

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
18.05
20.22
22.42
24.66
26.04
29.24
31.58
33.94
36.33
33.74
41.18
43.64
46.13
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
82.09
85.63
89.39
91. 17
93.96

b

L) (m'1)

3970.3
3338. 8
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1 633.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
16<97.0
1603. 2
1669.9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599.7
1589. 3
1579.3

amax

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

a

(m"1)

0. 16151E-04
0.41010E-04
0. 69802E-C4
0. 10102E-03

_.0. 13391E-03
0. 16801E-03
0.20308E-03
0.23885E-C3
0.27525E-03
0.31214E-03
0.349426-03
0.38704E-03
0.42493E-03
0.463056-C3
0. 50137E-03
0.53993E-C3
0. 57S57E-03
0.617326-03
0. 656166-03
0.69518E-03

.0.73418E-03
0.77324E-03
0. 81244E-03
0.85159E-C3 "
0.89085E-03
C.93005E-03
0.969366-03
0. 10086E-02
0. 10479E-02
0.10871E-02
0. 112656-02
0. 116576-02
0. 12050E-02
0,424426-02
0.12835E-02
0.132 2 76-02
0.13619F-02
C.14C11E-02
0. 14401E-02
0.147866-02

3

(m"1)

0.12206E-05
0.43646E-05
0.91337E-05
0.15331E-04
0. 228226-04
0.31489E-04
0.41220E-04
0.51963E-04
0.636286-04
0.76152E-04
0.89480E-04
0.103566-03
O.U835E-03
C. 133806-03
C. 14986E-03
0.166576-03
0.18381E-03
0.201576-03
0.21982E-03
C.23864E-03
C.25784E-03
0.27746E-03
0.29762E-03
0.31807E-03
0.33901E-03
0.36022E-03
0.381896-03
0.403796-03
0.426146-03
0.448696-03
0.471676-03
0.49482E-03
0. 518396-03
0.54209E-03
0.566216-03
C.5SC586-03
C. 615086-03
0.639956-03
0.664636-C3
0.688766-03

K

(nT1)

0. 173716-04
0.45374E-04
0.789356-04
0.116366-03
0.156736-03
0. 19950E-03
0.244306-03
0.29081F.-03
0.338886-03

" 0 .3H829E-03
0.438906-03
6.490606-03
0.54328E-03
0.596856-03
0.651246-03
0.706506-03
0.762366-03

"6.818896-03
0.875986-03
0.933826-03
0.992036-03
0.105076-02
0^111016-02
0.116976-02
0.122996-02
0.129036-02
0.135136-02
0.141246-02
0.14741-6-02
0.153586-02
0.15981E-02
0.16605E-02
0.172346-02
0.178636-02
0. 184976-02

" 0.191336-02
0.19769E-02
0. 204106-02
0.21047E-02
0.21673E-02

Ci)

0.0703
0.0962
0.1157
0.1318
0.145fc
0.1578
0.1687
0.1787
0.1878
0.1961
0.2039
0.2111
0.2178
0.2242
0.2301
0.235B
0.2411
0.2462
0.2509
0.2556
0.2599
0.2641.
0.2681 ;
0.2719
0.2757
0.2792
0.2826
0.2859
0.2891
0.2921
0.2951
0.2980
0.3008
0.3035
0.3061
0.3087
0.3111
0.3135
0.3158
0.3178
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Table S120. Radiative properties of rain: v = 19.35 GHz,
T = 303.2K (30C).

M R b

(g m ) (mm hr ) (m )

a a
max

(mm) (m )

6

(m'1)

K 0)

o.-1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2. 6
2.7
2. S
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
J.7
3.3
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15. 92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
53.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80. 15

" 82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017. 1
2607.8
2655.5
2b37.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133. 7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1 '"""•"
1902.2
1873.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711. 5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621. 5
1610.4
1599. 7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461"
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0. 16593E-C4
0.432926-04
0.74336E-04
0. 10794E-03
0.14324E-03
0.17973E-03
0.21714E-03
0.25519E-03
0.293826-03
0.33286E-C3
0.37224E-03
0 .4 l i88E-C3
0.45175E-C3
0.49178E-03
0.531S6E-03
0. 5723113-03
0. 61270f-03
0.65314E-03
0.69363E-03
0.73425E-03
0.77480E-03
0.81537E-03
0. 85603E-03
0.89661E-03
0.93726E-C3
0.97781E-03'
0. 10184E-02
0.10589E-02
0. 10995E-C2

"0.11400E-02
0. H805E-02
0. 12208t-C2
0.12613E-02
0. 13016E-02
0.13419E-02
0.13822E-02
0. 14224E-02
0.14626€-02
0. 150256-02
0.15420E-02

0.12567E-05
0.45002E-05
0.93772E-C5
0. 15663E-04
0.23235E-04
0.31964E-04
0.4174ZE-04
0.52526E-04
0.64219'~-04
0.76762E-04
C.90098E-04
C. 1C418E-03"
0. 11895E-03
0. 13438E-03
0.15041E-03
0.16703E-03"
0.18426F.-03
0. 201965-03 '
0.220136-03
0.23887E-03
0.25793E-03
0.27750E-03
0.29755E-03

""0.317G8F.-03 ~
0.33B71F-03
0.35979E-03
0.38133E-03
0.40309E-03
0.42530E-03
0.44769E-03
0.47052E-03
0.493515-03
0.51692E-03
0.54045E-03
0.56440E-03

'" 0. 58860E-03 '
0.61292E-03
0.63761E-03
0.66211E-03
0.68606E-03

0. 17850E-04
0.47793E-04
0.83713E-04
0.12361E-03
0.16647E-03
0.21169E-03
0.25888E-03
0. 30772E-03
0.35804E-03

"0.40962E-03
0.46234E-03

"6.51606E-03"
0.57070E-03
0.62616E-03
0.68237E-03
0.73939E-03
0.79696E-03
0.85i)10E-03
0.91377E-03
0.97312E-03
0.10328E-02
0.10929E-02
0. 11536E-02

"0.12145E-02
0.12760E-02
0.13376E-02
0.13998E-02
0.14620E-02
0.15248E-02
0.15876E-02
0.16510E-02
0.17143E-02

.0.17782E-02
0.18420E-02
0.19063E-02
0. 19708E-02 "
0.20353E-02
0. 210026-02
0.21646E-02
0.22280E-02

0.0704
0.0942
0.1120
0.1268
0.1396
0.1510
0.1612
0.1707
0.1794
0.1874
0.1949
0.2019
0.2084
0.2146
0.2204
0.2260
0.2312

"0.2362
0.2409
0.2455
0.2498
0.2539
0.2579
0.2617
0.2655
0.2690
0.2724
0.2757
0.2789
0.2820
0.2850
0.2879
0.2907
0.2934
0.2961
0.2987
0.3011
0.3036
0.3059
0.3079
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Table S121. Radiative properties of rain:
T - 263.2K (-10C).

v - 22,235 GHz,

M

(. »-3>

0.1
0.2
0. 3
0.4
0.5
0.6
0.7
C. 8
0.9
1.0
1. i
1.2
1. 3
1 .4
1. 5
1.6
1.7
1. 3
1.9
2.0
2. 1
2.2
2. 3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3

3.5
3.6
3.7
3.8
3.9
4.0

R

i (mm hr

1.17
2.66
4.31
6.07
7.91
9.83

11.6 1
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
28.74
41. 18
43.64
46. 1 3
43.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72. 05
74 .73
77.43
80.15
82.89
85.63
88.39
91.17
93.96

b

1, , -1.

3970.3
3338. 8
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292 . f i
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955. 8...
1923. I
1902.2
1878.0
1855. 2
1 833.8
1813.5.
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644. 8
1632.9
1621 .5
1610.4
1599.7
1589.3
1579.3

a
max

(mm)

2.376
2.833
3.139
3.377
3.573.
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6.000

a

(m"1)

0.23208E-04
0.53219E-04
0. 869C9E-04
0.12312E-03

,.0..16119E-Q3.
0.20068E-03
0.24137E-03
0.28294E-03
0.32535E-03
0. 36841E-03
0.41203E-03
0.45612E-C3
0.500626-03
0.54548E-03
0.59064E-03
0.63618E-03
0.63185E-03
0.72774E-C3
0.77381£-03
0.82014E-03
0.36652E-03
C.91301E-03
0.95973E-03
0. 10064E-02
0.1C533E-02
0.11002E-02
0.11473E-02
0.11942E-02
0.12414E-02
0. 12885E-02
0.13357E-C2
0.13828t-02
0.14301E-02
0. 14773E-02
0.15246E-C2

' 0.15719E-02
0. 16191E-02
0. 16665E-02
0.17135E-02
0.17601E-02

6

(m"1)

0.2C187E-05
0.71586E-05
0.14950E-04
0.25052E-04
0.37191E-04
0.5H09E-04
0.66617€-04
0.83516E-04
0.1G172E-03
0.12109E-03
0.14151E-03
0.16290E-03
0.18518E-03
0.20828E-03
0.23216E-03
0.25685E-03
0.28213E-03,.
0.30803E-03
0.33452E-03
0.36170E-03
0.38928E-03
0.41735E-03
0.44605E-03
0.47505E-03
0.50463E-03
0. 53448E-03
0.56485E-03
0.59546F-03
0. 6 2657 E- 03
0.65788F-03
0.68965E-03
0.72160E-03
0.75400E-03
0.78653E-03
0.81950E-03
0.85272E-03
0.88607E-03
0.91981E-03
0.95338E-03
0.98646E-03

K

(m"1)

0.25226E-04
0.60377E-04
0.10186E-03
0.14817E-03
0.19838E-03
0.25179E-03
0.3079<5E-03
0.36645E-03
0.42707E-03
0.48950E-03
0.55353E-03
6.61901E-03
0.68580E-03
0.75376E-03
0.82280E-03

' 0.89303E-03
0.96399E-03

"0.10358E-02
0.11083E-02
0.11818E-02
0.12558E-02
0.13304E-02
0.14058E-02
0. 14815E-02
0.15580E-02
0.16347E-02
0.17121E-02
0.17897E-02
0.18680E-02
0. 19463F-02
0.20253E-02
0.21044E-02
0.21841E-02
0.22638E-02
0.23441E-02

"0.24246E-02
0.25052E-02
0.25863E-02
O.26669E-02
0.27466E-02

U)

0.0800
0.1186
0.1468
0.1691

..0.1875 .
0.2030
0.2163
0.2279
0.2382
0.2474
0.2556
0.2632
0.2700
0.2763
0.2822
0.2876
0.2927
0.2974
0.3018
0.3060
0.3100
0.3137
0.3173 . ..
0.3207
0.3239
0.3270
0.3299
0.3327
0.3354
0.3380
0.3405
0.3429
0.3452
0.3474
0.3496
0.3517
0.3537
0.3557
0.3575
0.3592



Table S122. Radiative properties of rain: v = 22.235 GHz,
T = 273.2K (O.OC).
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M R

—3 —1 —1(g m ) (mm hr ) (m )

max

(mm). (m"1)

CO

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2. 8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11. Ul
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38i74
41.18
43.64
46.13
48.63
51.16
53.71
56.27
58.66
61.46
64. CS
66.72
69.37
72.05
74.73
77.43
faO. 15
£2.89
85.63
88.39
51.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7 ""
2091.5
2053.1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855. 2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5"""
1610.4
1599.7
1599.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4^461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851

"5.893
5.934
5.975
6.0CO
6.000

0.21578E-04
0.5U18E-04
0. 84548E-04
0. 12051E-03
0.15828E-03
0.19738E-03"
0.23760E-C3
0.27859E-C3
0.32034E-03
0.36265E-03
0.40543E-03
'6.44860E-03
0.49211E-C3
0.53590E-03
0.57994E-03
0.62427E-03
0.66869E-03
0.71326E-03
0.75796E-03
0.80286E-03
0. 847766-03
0.89274E-03
0.93789E-C3
0. 98299E-03"
0. 10282E-02
0.10734E-02"
0.11187E-02
0.11639E-02
0. 12093E-C2

' 0. 12545E-02
0. 12999E-02
0. 13452E-02
0. 13905E-C2
0.14357E-C2
0. 14811E-02
0. 15264E-02
0.15716E-02
0. 161686-02
0. 166186-02
0.170646-02

0.20974E-05
0.74591E-05
0.15557E-04
0.26008E-04
0.38517E-04
0.52820E-G4
0.68726E-04
C.86038E-04
0.10467E-03
0.12447E-03
C.14533E-03
0.167185-03
0.18992E-C3
0.21351E-03
0.23786E-03

. 6.26304E-03
, 0.28882E-03

0.31522E-03
0.34221E-03

' 0.36990E-03
0.39799E-03
C.42658E-03
0.45560E-03
0.48533E-03
0.51544E-03
0.54581E-03
0.57672E-03
0.60787E-03
0.63951E-03

"0.67136E-03
0.70368E-03
0.73617E-03
0.76912E-03
0.80220E-03
0.83572E-03
0.86950E-03
0.90340E-03
0.93769E-03
0.97182E-03
6. 10054E-02

0.23676E-04
0.58577E-04
0.10010E-03
0.14652E-03
0.19679E-03

" 0.25020E-03
0.30633E-03
0.36463E-03
0.42501E-03

"0.48712E-03
0.55076E-03
"6.61578E-03
0.68204E-03
0.74941E-03
0.81780E-03

" 0.88731E-03
0.95751E-03

""0.10285E-02
0.11002E-02
0.11728E-02
0. 12456E-02
0. 13193E-02
0.13937E-02

" ~0.14693E-02
0.15437E-02

."' 0.16192E-02
C.16954E-02
0.17718E-02
0. 18483E-02
0.19259E-02
0.20036E-02
0.20313E-02
0.21596E-02
0.22379E-02
0.23168E-02

" 0.23959E-02
0.24749E-02
0.25545E-02
0.26336E-02
0.27118E-02

0.0886
0.1273
0.1554
0.1775
0.1957
0.2111
0.2244
0.2360
0.2463
0.2555
0.2639

" 0 . 2 7 1 5
0.2785
0.2849
0.2909
0.2964
0.3016

'0.3065
0.3111
0.3154
0.3195
0.3233
0.3270
0.3305
0.3339
0.3371
0.3402
0.3431
0.3459
0.3486
0.3512
0.3537
0.3561
0.3585
0.3607
0.3629
0.3650
0.3671
0.3690
0.3708
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Table S123. Radiative properties of rain: v - 22.235 GHz,
T = 283.2K (IOC).

M R max

(g m 3)(mm hr )(m"1) (mm) (m"1)

0.1
0.2
0.3.
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.*
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2. 66
4.31
6.07
7.91
9.83

11.8 1
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29. 24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61.46
6^. !JH
66.72
69. 37
72.05
74.73
77.43
ST. 15
82.89
85.63
83.39
91. 17
93.96

3970.3
3338.8
3017.1
2£C7 .8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091. 5
2C53. 1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683. 2
1669.9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599. 7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427

. 5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

C.21370E-C*
0.51775E-04
0. 86213E-04
0. 12315E-03
0.16179E-03
0.20168E-03
0.24255E-C3
0. 284115-03
0.32631E-C3
0.36898E-C3
0.412036-03
0.4553SE-03
0.49900E-03
0.54283E-03
0.58682E-03
0.63105E-03
0. 675315-03
0.71966E-03
0.76408E-03
0. 80865E-C3
0. 85317E-03
0.89773E-03
0.94240E-03
0.98699E-03
C.10317E-02
0. 10763E-02
0.11209E-02
0.116556-02
0. 12102E-02
0.12547E-02
0.12993E-02
0. 13437E-02
0.13883E-02
0.14327E-02
0. 14771E-02
0. 15215E-02
0.15658F-02
0.16101E-02
0.165426-02
0.169786-02

0.215056-05
0.76465E-05
0.15896E-04
0.26490E-04
0.39127E-04
0.53548E-04
0.6956ZE-04
C.86980E-04
0.1C571E-03
0.12560E-03
0.14655i:-03
0. 16848F-03
0.19131E-03
0.21497E-03
0.23939E-03
0.26464E-03
0.29048E-03
0.31694E-03
0.34399E-03
0.37173E-03
0.39983E-03
0.42852E-03
0.45779E-03
0.48736E-03
0.51751F-03
0.54792E-03
0.57887E-03
0.61006E-03
C. 641746-03
0.67362E-03
0.70598E-03
0.73850E-03
0.77148E-03
0.80459E-03
C.83814E-03
"0.87194E-03
0.90587E-03
C.94019E-03
0.97434E-03

" 0. 10080P-02

0.23520E-04
0.59421E-04
0.10211E-03
0. 14964E-03
0.20092E-03
0.25522E-03
0.31212E-03
0.37109E-03
0.43Z02E-03
0.49457E-03
0.558.58E-03
0.62387E-03
0.69031E-03
0.75779E-03
0.82622E-03

' 0.89569E-03
0.96579E-03
0.10366E-02
0.11081E-02
0. 11804E-02
0.12531E-02
0.13263E-02
0.14002E-02
0.14744E-02
0.15492E-02
0.16242E-02
0.16998E-02
0.17756E-02
0.18519E-02
0.19283E-02
0.20053E-02
0.20822E-02
0.21597E-02
0.22373E-02
0.23153E-02

"0.23935E-02
0.24717E-02
0.25503E-02
0.26285E-02
0.27057E-02

0.0914
0.1287
0.1557
0.1770

.0.1947
0.2098
0.2229
0.2344
0.2447
0.2540
0.2624
0.2701
0.2771
0.2837
0.2897
0.2955
0.3008
0.3058
0.3104
0.3149
0.3191
0.3231
0.3269
0.3306
0.3341
0.3374
0.3406
0.3436
0.3465
0.3493
0.3521
0.3547
0.3572
0.3596
0.3620
0.3643
0.3665
0.3687
0.3707
0.3725
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Table S124. Radiative properties of rain: v = 22.235 GHz,
T = 293.2K (20C).

M

(g m ) (mm

R b

hr'1) (m'1)

a amax

(mm) (m"1)

B K U)

(m'1) (m"1) (m"1)

0.1
0.2
0.3
0.4
0.5
0,6
0.7
0.3
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2 .7
2.3
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07.
7.91
9.63

11.81
13.84
16.92
13.05
20 .22
22.42
24.66
26.94
29. 24
31. 58
33.94
36.33
38.74
41.18
43.64
46. 13
43.63
51.16
53.71
56.27
58.86
61.46
64. C8
66.72
69.37
72. CD
74.73
77.43
80. 15
82.69
85.63
83.39
91. 17
93.96

3970.3
3338.8
3017.1
2807. 8
2655.5
2537.3
2441 .4
2361.2
2292.8
2233.2
2180.6
2133.7
2091. 5
2053. 1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855.2
1S33.8
1813.5
1794.4
1776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599.7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461"
4.552
4.635
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5. 809
5.851

"5.893
5.934
5.975
6.000
6.000

0.21S18E-04
0. 54C27E-04
0.90306E-04
0. 12903E-03
0. 16935E-03
0. 21079E-03
0.25311E-03
0. 29599E-03
0.33S4CE— 03
0.38319E-03
0. 42726t-03

"6.47155E-03
0. 51602E-03
0.56C61E-03
0.60531E-03
0.65016E-03
0.69499E-03
0.73985E-C3
0.78472t-C3
0. 82968E-03
0. 87456E-03
0.91941E-03
0.96433E-03
0. 1009LE~-02!
0.10540E-02
0.10987E-02
0. 11435E-02
G.11881E-02
0.12328E-C2
0,12773E-02
0.13218E-02
0. 13662E-02
0. 14137E-02
0.14549E-02
0. 14992t-C2
0. 15435E-02
0.15875E-02
0.16316C-02
0.16754E-02
0.17188E-02

C.22025E-05
0.78103E-05
0. 16161E-04
0.26830E-04
0.39519E-04
0.53975E-04
0.7C006E-04
0.87432E-04
0.10615E-03
C.12602E-03
0.14695F-03

"(T.16883E-03
0. 19161E-C3
0.21520E-03
0.23955E-03
0.26472E-03
C.29047E-03
0.31684E-03
0.34378E-03
0.37142E-03
C.39945E-03
0.42797E-03
0.457HE-03
0.48655F-03
0.51657E-03

" 0.54684E-03
0.57765E-03
0.60869E-03
C.64022E-03
0.67195E-03
0.70416E-03
0.73652E-03
C.76934E-03
0.80229E-03
C.83567E-03

' 0.86932E-03 "
0.903076-03
0.93723E-03
0. 971216-03
0.10047E-02

0.24120E-04
0.61838E-04
0.10647E-03
0.155866-03
0.20887E-03
0.26477E-03
0.32311E-03
0.38342E-03
0.44556E-03

" 0.50921E-03
0.57420E-03
6.64038E-03
0.70762E-03
0.77581E-03
0.84486E-03

' 0.91489E-03
0.98546E-03

"6.10567E-02
0.11285E-02
0.12011E-02
0.12740E-02
0.13474E-02
0. 14214E-02

'0.14957E-02
0.15706E-02
0.16456E-02
0.17211E-02
0.17968E-02
0.18730E-02
0.19492E-02
0.20260E-02
0.21028E-02
0.21800E-02
0.22572E-02
0.23349E-02

" 0.24128E-02 '
0.24906E-02
0.25688E-02
0.26466E-02
0.27234E-02

0.0913
0.1263
0.1518
0.1721
0.1892
0.2039
0.2167
0.2280
0.2382
0 .2475
0.2559

' 0.2636
0.2708
0.2774
0.2835
0.2894
0.2948

'6.2998
0.3046
0.3092
0.3135
0.3176
0.3216
0.3253
0.32H9
0.3323
0.3356
0.33H8
0.3418
0.3447
0.3476
0.3503
0.3529
0.3554
0.3579
0.3603
0.3626
0.3643
0.3670
0.3639
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Table S125. Radiative properties of rain: v = 22.235 GHz,
T = 303.2K (30C).

M R b

(g m ) (mm hr ) (m )

a a
max

(mm) (m )

3 K 0)

(m"1) (m"1)

O.I
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.64
15.92
13. C5
20.22
22.42
24.66
26.94
29.24
31.53
33.94
36.33
38.74
41.18
43.64
46. 13
4*. 63
51.16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80. 15
82.89
85.63
88.39
91.17
93.96

3970.3
3338.8
3017.1
2807.3
2655.5.
2537.3
2441.4
2361.2
2292.8
2233.2
2180. 6
2133.7"
2091.5
2053. 1
2018.0
1985.7
1955. 8
1928.1
1902.2
1878.0
1855.2
1833.8
1813. 5
1794.4
1776.1
1758.8
1742.3
1726.6
1711. 5
1697.0
1603. 2
1669.9
1657.1
1644.8
1632.9
1621. 5
1610.4
1599.7
1539.3
1579.3

2.376
2.833
3.139
3.377
3.573...
3 .742
3.891
4.025
4. 147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.0CO

0.22906E-04
0. 57359E-C4
0.96150E-04
0. 137346-03
0. 16001E-03
0.22369E-03
0.26810E-03
0.31298E-C3
0.35827E-C3
0.40382E-03
0.44956E-03

"O. 49543E-03
C.54139E-03
0. 58739E-03
0.63342E-03
0.67954E-03
0. 72556E-03
0. 77155E-03
0. 81750E-03
0.86348E-03
0.90932E-03
0.955CSE-03
0. 10009E-02
0.1C465E-02
0. 109216-02
0.11376E-02
0.11831E-02
0. 12284E-02
0.12736F-02
0.13188E-02
0. 13639E-02
0. 14C88E-02
0.14537t-C2
0. 14985E-C2
0.15432E-C2
6.15879E-C2
0. 16323E-02
0. 16768E-02
0. 17209E-02
0. 17646fc-02

0.22658E-05
0.79901E-05
0. 16431E-04
0.27161E-04

... 0.39886E-04
0.54361E-04
0.70389E-04
0.87795E-04
0.10648E-03
0.12629E-03
0.14714E-03
0. 16893E-03
0.19160E-03
0.21507E-03
0.23930E-03
0.26432E-03
0.28992E-03
0.31612E-03
0.34289E-03
0.37035E-03
0.39819E-03
0.42652E-03
0.45546E-03 .
0.46469E-03
0.51450E-03
0. 54456E-C3
0.57514E-03
0.60595E-03
0.63726t-03
0.66875E-03
0.70071t-03
0.73284E-03
C.76541E-03
0.79811E-03
0.83124E-03
0.86463E-03
C.89813E-03
0.93202E-03
0.96573E-03
0.99892E-03

0.25172E-04
0.65349E-04
0.11258E-03
0.16450E-03
0.21990E-03
0.27805E-03
0. 33649E-03
0.40077E-03
0.46474E-03

' 0.53011E-03
0.59669E-03
'0.66436E-03
0.73299E-03
0.80247E-03
0.87272E-03
0.94386tl-03
0.10155E-02
0.10877E-02
0. 11604E-02
0.12338E-02
0.13075E-02
0. 13316E-02
0.14563E-02
0.15312E-02
0.16066E-02
0.16822E-02
0. 17582E-02
0.18343F-02
0.19109E-02
0.19B75E-02
0.20646E-02
0.21416E-02
0.22191E-02
0.22966E-02
0.23745E-02
0.24525E-02
0.25305E-02
0.26088E-02
0.26867E-02
0.27636E-02

0.0900
0.1223
0.1459
0.1651
0.1814
0.1955
0.2079
0.2191
0.2291
0.2382
0.2466
0.2543
0.2614
0.2680
0 .2742
0.2800
0.2355
0.2906
0.2955
0.3002
0.3045
0.3087
0.3127
0.3165
0.3202
0.3237
0.3271
0.3303
0.3335
0.33fa5
0.3394
0.3422
0.3449
0.3475
0.3501
0.3526
0.3549
0.3573
0.3595
0.3615
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Table S126. Radiative properties of rain: v = 31.4 GHz,
T - 263.2K (-10C).

M R b

(g m ) (mm hr ) (m )

a amax

(mm) (m )

3 K W

(m'1) (m'1)

0.1
0.2
0.3
0.4
0.5
0.5
0.7
o.s
0.9
1.0
1.1
1.2
1.3
1.*
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
?.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4. 31
6.07
7.91
9.83

l l . r f l
13.64
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.56
33.94
30.33
33.74
41.18
43.64
46. 1 3
4H.63
51. 16
53.71
56.27
53.86
61.46
64.08
66.72
69. 37
72. 05
74.73
77.43
80. 15
62.89
85.63
88.39
91.17
93.96

3970.3
3333.8
3017.1
2807. 8
2655.3
2537 .3
2441.4
2361.2
2292 .8
2233.2
2180.6
2133. 7
2091.5
2053. 1
2018.0
1985.7
1955.8
1928.1
1902.2
1678.0
1855.2
1833.8
1813.5
1794. tt
1776.1
1758.8
1742.3
1726.6
1711.5
1697. 0'
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.255
4.364
4.461
4.552
4.639
4.721
4.796
4.373
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.0CO

0.46314E-04
0.10491E-03
0.16846E-03
0. 23474E-C3
0.30262E-03
0.37152E-03
0.44H7E-03
C.51116E-03
0.581506-03
0.65199E-03
0. 72254E-03
0 .793C9E-C3
0.86359E-03
0.934006-03
0. 10043E-C2
0.10745E-02
C. 11445E-02
0.12143E-02
0. 123406-02
C.13535E-G2
0.14228E-C2
0.14-918E-02
0. 15607E-02
0. 16293E-02
0.169786-02
0.17660E-02
0.13341E-02
0.19C18E-02
0. 19695E-Q2
0.20363E-02
0.21C40E-02
0.21709E-02
0.22377E-C2
0.23042E-02
0.23706E-02
0.24367&-02
0.25026E-02
0.25684F-02
0. 26336E-02
0.269826-02

C.82506E-05
0.27647E-04
0.541346-04
0.85611E-04
0.12079E-03
0.158896-03
0. 199458-03
0. 241866-03
0.28608E-03
G.3317GE-03
0.37857E-03
0.426526-03
0.47543E-03
0.52519E-03
C. 575716-03
0.62700E-03
C.67882E-03
0.73118E-03
0. 784046-03
0. 837476-03
C.S9122E-03
0.94533E-03
C.99991F-03

"C. 1C547F-02
O. l lO^^E-OZ
0. 11652E-02
0.12209E-02
0. 12768E-02
0.133296-02
0.13892E-02
0. 144576-02
C.150?3t;-02
0. 15591E-02
0.16160E-02
0. 16731E-02
0. 17304E-02
0. 17876E-02
0.18450E-02
C.19022E-02
0.1S587E-02

0.54564E-04
0.13256E-03
0.22260E-03
C.32035E-03
0.42341E-03
0.53041E-03
0. 640616-03
0.75304E-03
0. 86758E-03

' 0. 983706-03
0. 110116-02

"0. 12196E-02
0.13390E-02
0. 145926-02
0. 1 5 G O O E - 0 2

" 0.17015E-02
0.18233E-02

" 0.194556-02
0.20680E-02
0.219106-02
0.23140E-02
0.243716-02
0. 256066-02
0. 26840E-02
0.2B077E-02
0.293136-02
0.305506-02
0.317366-02
C.3'i024E-Q2.
0. 342606-02
0. 354976-02
0.36732E-02
0.3796SE-02
0.392026-02
0.40437E-02
0.41671E-02
0.42902E-02
0.44134E-02
0.45358E-02
0.46570E-02

0.1512
0.2086
0.2432
0.2672
0.2853
0.2996
0.3113
0.3212
0.3297
0.3372
0.3438
0.3497
0.3551
0.3599
0.3644
0.3685
0.3723

'0.3758
0.3791
0.3822
0.3651
0.3879
0.3905
0.3930
0.3'3S3
0.3975
0.3997
0.4017
0 .4036
0.4055
0.4073
0.4090
0.4106
0.4122
0.4138
0.41S2
0.4167
0.4181
0.4194
0.4206
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Table S127. Radiative properties of rain: v = 31.4 GHz,
T = 273.2K (O.OC).

M R b

(g m ) (ram hr ) (m )

a a 3
max

(mm) (m"1) (m"1)

K CO

(nf1)

0.1
C.2
0.3
0.4
0.5
0.6
0.7
C.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
l . B
1. 9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3. 8
3.9
4.0

1.17
2.66
4. 31
6.07
7.91
9.83

11.81
13.84
15.92
13. C5
20.22
22.42
24.66
26.94
29. 24
31.56
33.94
36.33
33.74
41. 16
43.64
46. 13
48.63
51.16
53.71
56.27
5«.86
61.46
64.03
66.72
69. 37
72. C5
74. 73
77.43
80. 15
82.09
85.63
83.39
91. 17
93.96

3970.
3338.
3017.
2807.
2655.
2537.
2441.
2361.
2292.
2233.
2160.
2133,
2091.
2053.
2018.
1985.
1955.
1928.
1902.
1878.
1855.
1833.
1813.
1794.
1 776.
175&.
1742.
1726.
1711.
1697.
1683.
1669.
1657.
1644.
1632.
1621.
1610.
1599.
1589.
1579.

3
8
1
8
5
3
4
2
8
2
6
7
5
I
0
7
B
1
2
0
2
8
5
4
I
6
3
6
5
0
2
9
1
8
9
5
4
7
•a

3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4 .025
4. 147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

43424E-04
99661E-04
16108E-03
22478E-03
28989E-03
35583E-03
422 3 7E -.03
48912e-C3
55609E-03
6231CE-03
69C09E-03
75699E-03
82376E-C3
89039t:-03
95683E-C3
10232E-02
10892E-02
11550E-C2
122G7E-C2
12861E-C2
13513E-02
14162E-02
14809E-02
15454E-02
16C97E-02
16737E-C2
17375E-C2
18010E-02
18644E-02
19274E-02
19903E-02
2052SE-02
21154E-02
21775E-02
22396E-02
23014E-02
23629E-02
24243E-C2
24852E-02
25455E-C2

C.
C.
0.
0.
0.
0.
c.
0.
0.
0.
0.
Q.
0.
C.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
c.
0.
0.
c.
0.
0.
0.
0.
0.
0.

87990E-05
29340E-04
57225E-04
9C266E-04
12713E-03
16699E-03
20938E-03
253698-03
29981E-03
34738E-03
39622E-03
446L6F.-03
49707E-03
54884E-03
60139E-03
65472E-03
70858E-03
76300E-03
81791E-03
87340E-03
92921E-03
98539E-03
10420E-02
1C989E-02
11562P-02
12136E-02
12714E-U2
13293E-02
13875E-02
1445HE-02
15045E-02
15631c-02
16221E-02
16810E-02
174C2E-02
17995E-02
18588E-02
19184E-02
19776E-02
2G362E-02

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
Q.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
b.
0.
0.
0.
0.

52223E-04
12920E-03
21830E-03
31505E-03
41702E-03
52233E-03
63175E-03
74281E-03
85590E-03
97G4SE-03
108636-02
L2031E-02
13238E-02
14392E-02
155R2E-02
16779E-02
17978E-02
19180E-02
20386E-02
215 ' )5E-02
22S05E-02
24016E-02
25230E-02
26443E-02
27659E-02
28873E-02
30089E-02
31303E-02
J2519E-02
33732E-02
34948E-02
36160E-02
3 7 3 7 4 E - 0 2
38585E-02
39798E-02
41009E-02
42217E-C2
43426E-02
44628E-02
45816E-02

0. 1685
0.2271
0 .2621
0.2865
0.3049
0.3194
0.3314
0.3415
0.3503
0.3579
0.3647
0.3703
0.3763
0.3813
0.3859
0.3902
0.3941
0.3978
0.4012
0.4044
0.4075
0.4103
0.4130
0.4156
0.4180
0,4203
0 .4225
0.4247
0.4267
0 .42b&
0.4305
0.4323
0.4340
0.4357
0.4373
0.4388
0.4403
0.4418
0.4431
0.4444
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Table S128. Radiative properties of rain: v = 31.4 GHz,
T = 283.2K (IOC).

M R b

(g m ) (mm hr ) (m )

a a
max

(mm) (m )

3 K to

(m"1) (m'1)

0. 1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1. 5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2 .9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1. 17
2.66
4.31
6.07
7.91
9.83

11.81
13. 84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
53.86
61.46
64.03
66. 72
69.37
72.05
74 .73
77. n3
SO. 15
82.39
65. 63
88.39
91. 17
93.96

3970.3
3338.8
3017. 1
2 £07. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955. 8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776. 1
1758. 8
1742.3
1726.6
1711.5.
1697.0
1683.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579. 3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4. 147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6.000

0.425l?E-04
0.98428E-04
0.15877E-03
0.22129E-03
0.28495E-03
0.34924E-03
0.41393c-C3
0.47870E-C3
0.54355E-03
0.60834E-C3
0.67300E-03
0. 73749E-03
0.80178E-03
0.86585E-03
0.92969E-03
0.99335E-03
C.10567E-02

"0. 11198E-02
0.11826E-02
0. 12452t-02
0. 13075E-C2
0. 13695E-02
0.14314E-02
0. 14929E-02
0.15542E-C2
0.16152E-02
0. 16761E-02
0. 17366E-02
0.17969E-02
0. 18569E-02
0.19168E-02
0. 19763E-02
0.20357E-02
0.20947E-02
0.21537E-02

" 0.22124E-C2
0.227C8E-02
0.23290E-C2
0.23869S-02
0.24441E-02

0.9C823E-05
0.30098E-04
0.58520E-04
0.92139E-04
0.12961E-03
C.17011E-03
0.21314E-03
0.25810E-03
0.30486E-03
C.35312E-03
0.40264E-03

'0.45326E-03
0.5G485H-03
0.55732E-C3
0.61055E-03
0.66459E-03
0.71915E-03
0.77427E-03
0.82989E-03
0.88610E-03
0.94262E-03
0.99951E-03
0. 1C569E-02

'O.H145E-02 '
0.11725E-02
0.12306E-02
0. 12391E-02
0. 13478E-02
C. 14063c-02
0.14658E-02
0.15251E-02
0.15845E-02
0. 16442E-02
0. 17039E-02
0.17639E-02
C. 18239E-02
0.18840E-02
0.19443E-02
0.20043E-02
0.20636E-02

0.516CIE-04
0.12853E-03
0.21729E-03
0.31343E-03
0.41456E-03
0.51935E-03
0.62707E-03
0. 73680E-03
0.84843E-03
0.96146E-03
0.1Q756E-02
0. 11907F-02"
0. 13066E-02
0. 14232E-02
0. 154G2E-C2
0.16579E-02
0.177!i8E-02

' 0.18940b-02
0.20125E-02
0.21313E-02
0 . 2 2 5 0 I E - C 2
0.23691E-02
0.24883E-02

'0.26074E-02
0 .27267E-02
0.28459E-02
0.29652E-02
0 .30843E-02
0.32036F-02
0.33227E-02
0.34419E-02
0.356C8E-02
0.36799E-02
0.37987E-02
0.39175E-02

"0.4G363E-02
0.41548E-02
0.42733E-02
0.43911E-02
0.45076E-02

0.1760
0.2342
0.2693
0.2940
0.3127
0.3275
0.3399
0.3503
0.3593
0.3673
0.3743
0.3807
0.3«64
0.3916
0.3964
0.4009
0.4G50
0.4088
0.4124
0.4158
0.4189
0.4219
0.4247
0.4274
0.4300
0.4324
0.4348
0.4370
0.4391
0.4411
0.4431
0.4450
0.4468
0.4486
0.4503
0.4519
0.4535
0.4550
0.4564
0.4578
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Table S129. Radiative properties of rain: v = 31.4 GHz,
T = 293.2K (20C).

(g

M R b

m ) (mm hr ) (m )

a a 0
max

, , , -1, , -1,
(mm) (m ) (m ;

K 0)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. Id
43.64
46. 13
48.63
51.16
53.71
56.27
53.86
61.46
64. Gd
66.72
69.37
72.05
74.73
77.43
eo. 15
82.89 "
85.63
88.39
91.17
93.96

3970.3
333S. b
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292. 8
2233.2
21 BO. 6
2133. 7
2091.5
2053. 1
2018.0
19H5.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833. 8
1813.5
17S4.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669. 9
1657. 1
1644.8
Ib32.9
1621. 5 '
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.C12
5.078
5. 141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5 .720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.43019E-04
0.99665E-04
C.16C29E-03
0.22272E-03

.C.28599E-C3. ...
C.34965E-03
0. 413506-03
0.47727E-03
0. 54097E^03
0.60448E-03
0.66777E-03

~ 0. 73079E-C3
0.79353E-C3
0.85598E-03
0.91812E-03
0.98003E-03
0.10416E-02
0. 11028E-C2
0.11637&-02
0.12244E-02
0.12848E-02
0. 13448E-02
0.14046E-02
0. 14641E-02
0. 15234E-C2
0.158236-02
0.16410E-02
0. 169936-02
0.17575E-C2
0.18153E-02
0. 18730E-02
0.19303E-02
0.19875E-02
0.20444E-02
0.21010E-02
0.21575E-C2
0.22137E-C2
0.22697E-02
0.23252E-02
0. 238026-02

0.92627E-05
0.30482E-04
0.59038E-04
0.92879E-04
C.13051F-03
0.171156-03
0.214326-03
0.25941E-03
C.30632E-03
0.35469E-03
0.40432E-03
0.45505E-03
0.50677K-03
0.55935E-03
0.61270E-03
0.66685E-03
0.72153E-03
0.77677E-03
0.83251E-03
0.88884E-03
0. 945486-03
0.10025E-02
0.10600E-02
0.11177E-02
0.11758E-02
0.12341E-02
0.12928E-02
0.13516E-02
0. 14107E-02
0.146996-02
0.15293E-02
C. 15839E-02 '
C.16487E-02
0.17085E-02
0.17687E-02
0.182896-02
0.18891E-02
0.19495E-02
0. 200976-02
0.20691E-02

0. 52282E-04
0. 13015E-03
0.219386-03
0.31560E-03
0.4165CE-03
0.52030E-03
0.627836-03
C.73668E-03
0.84729E-03
Q.95917E-G3
0.10721E-02
6.1185HE-02
0.13003E-02
0. 14153E-02
0.15308E-02
0. 16469E-02
0. 17631E-02
0. 18796E-02
0.19963E-02
0.21133E-02
0.22303E-02
0.23473E-02
0.24646E-02
0.25818E-02
0.26992E-02
0.28164F-02
0.2933BE-02
0.30509E-02
0.31682E-02
0.32852E-C2
0.340246-02
0.35192E-02
0.36362E-02
0. 375296-02
0.38697E-02
0.39864E-02
0.41027E-02
0.42192E-02
0.43349E-02
0.44493E-02

0.1772
0.2342
0.2693
0.2943
0.3134
0.3286
0.3414
0.3521
0.3615
0.3698
0.3771
0.3837
0.3897
0.3952
0.4002
0.4049
0.4092
0.4133
0.4170
0.4206
0.4239
0.4271
0.4301
0.4329
0.4356
C.4382
0.4407
0.4430
0 .44 t>3
0.4474
0.4495
0.4515
0.4534
0.4553
0.4571
0.4588
0.4604
0.4621
0.4636
0.4650



Table S130. Radiative properties of rain: v = 31.4 GHz,
T - 303.2K (30C).

167

M R b a amax
(D

(g m ) (mm hr ) (m ) (mm) (m ) (m ) (m )

0.1
0.2
0.3
0.4
0.5
0.6
0.7

; 0.8
i 0.9

1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.6
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3. 5
3.6
3.7
3. 8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
'61.46
64.08
66.72
69.37
72.05
74.73
77.^,3
tO. 15

' 82.60
85.63
83.39
•51.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.?.
2180.6
2133. 7
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1 "
1902.2
1878.0
1855.2
1833.8
1813.5
1 794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657. 1
1644.8
1632.9
1621.5
1610.4
1599. 7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.651
5.893
5.934
5.975
6.000
6.000

0.44720E-04
0. 103276-03
0.16527E-03
0. 22863E-03
0.29249E-03

~"b.'35647E-03 ""
0.42041E-03
0.48407E-03
0.54752E-03
0.61C63E-03
0. 67340E-03
6.73580E-C3~
C.79783E-03
0.85949E-03
0.92077E-03
0.98175E-03
0. 10423E-02
0.11025E-02
0. 11624E-02
0.12219E-02
0.12811E-02
0.13399E-C2"
0. 13985E-02
0. 14567E-02
0. 15146E-G2
0.15722E-02
0. 16296£-02
0. 16866E-02
0. 17433E-02
0. 17998E-02
0. 18560t-02
0. 191196-02
0. 19676E-02
0.20229fc-02
0.2G781E-02
0.21331E-02
0.21877E-C2
0.22422E-02
0.22962E-02
0.23496E-02

C.94004E-05
0.30696E-04
C.59313E-04
0.93062E-04
0.13061E-03
0.17114E-03
0.21417E-03
0.25911E-03
0.30584E-03
C.35402E-03
0.40347F-03

'0.4 5401 £-03
0.50552E-03
0.55789E-03
0.61103E-03
0.66497E-03
0.71944E-03
C.77446E-03
0.62999E-03
C.88610E-03
0.94252E-03
0.99932E-03
0.10566E-02
O.U141E-02
0.11720E-02
0.12301E-02
0.12885E-02
0. 13471E-02
0. 14060E-02
0. 14650E-02
0.15242E-02
0.15836E-02
0.16432(5-02
C.17028E-02
0.17627E-02
0.182276-02
0.18828E-02
0.19430E-02
C.20029E-02
0.20622F-02

0.54121E-04
0.13397E-03
0.22458E-03
0.32169E-03
0.42310E-03
0.5276CE-03
0.63458E-03
0.74318E-03
0.85336E-03

"0.96466E-03
0.10769E-C2
"d.ll89cE-02"
0.13033E-02
0.14174E-02
0.15318E-02
0.16467E-02
0.17617E-02
0.18770E-02'
0.19923E-02
0.21080E-02
0.22236E-02
0.23392E-02
0.24551E-02
0.25708E-02
0.26866E-02
0.28023E-02
0.29181E-02
0.30336E-02
0.31493E-02
0.32647E-02
0.33802E-02
0.34954E-02
0.361C8E-02
0.37258E-02
0.38409E-02

"0.39558E-02
0.40705E-02
0.41852E-02
0.42991E-02
0.44118E-02

0.1737
0.2291
0.2641
0.2«93
0.3087
0.3244
0.3375
0.3486
0.3584
0.3670
0.3747
0.3816
0.3879
0.3936
0.3989
0.4038
0.4084
0 .412&
0.4166
0.4203
0.4239
0.4272
0.4304
0.4334 "
0.4362
0.4390
0.4416
0.4440
0.4464
0.4487
0.4509
0.4530
0.4551
0.4570
0.4589
0.4608
0.4625
0.4643
0.4659
0.4674
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Table S131. Radiative properties of rain: v » 37.0 GHz,
T " 263.2K (-10C).

(g

M R b

-3 -1 -1m ) (mm hr ) (m )

a amax

(mm) (m )

B K U)

(m'1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8 .
0.9
1.0
1.1
1.2
1.3 '
1.4
1.5
1.6
U7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.C7
7.91
9.83

11.81
13.84
15.92
13. C 5
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
43.63
51. 16
53.71
56.27
53. &6
61.46
64. C8
66.72
69. 37
72. C5
74.73
77.43
80. 15
82.89
85.63
83.39
91. 17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2120. 6
2133. 7 ""
2091.5
2053.1
2018.0
1985.7
1955.8
1928.1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4 "
1776.1
1753.8
1742.3
1726.6
1711.5

,1697.0
1683.2
1669.9
1657. 1
1644. 8
1632.9
1621.5
1610.4
1599. 7
1589.3
1579.3

2.916
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6.000

0.63221E-C4
0. 140826-03
0.22283E-C3
0. 306746-03

__0 .39148E-03
0.476525-03
0. 56163E-03
0. 64651E-G3
0. 731176-03
C. 81547E-03
0.89937E-03
0.98283E-03
0. 10658E-02
0. 11484E-02
0.12305E-02
0.13122E-02
0.13933E-C2
0.14740E-C2
0.15542F-C2
0. 16340E-02
0. 17134E-02
0. 17922E-02"

. 0.18708E-C2
0. 19438fc-C2
0. 20265E-02
0.21037E-02
0.21807E-02
0.22571E-02
0. 23332E-02
0.24089E-02"
0. 24843E-C2
0.255936-02
0.263406-02
0.27082E-02
0.27823E-02
0.2856C6-02
0.29292E-02
0. 30023E-02
0. 30748E-02
0.31464E-02

0.15221E-04
0.474486-04
C.88512E-04
0.13522E-03
0.18586F.-03
0.23943E-C3
0.29536E-03
0.35301E-03
0.41222E-03
0.472646-03
0.53406E-C3
0.596346-03
0.65933E-03
C.72294E-03
0.76706E-03
0.85173E-03
0.916706-03
0.98199F-03"
0.10476t-02
O.U135E-C2
0.11795E-02
0.12457E-02
0.13122E-02
0.13787E-G2
0.14454E-02
0.15121E-02
0.15790E-02
0.16459E-02
0.17129E-02
0.17798E-02
0.18469E-02
0.19138E-02
0.19809E-02
0.2C479E-02
0.21150E-02
0.21821E-02
0.22490E-02
0.23161E-02
C.23827E-02
C.24486E-C2

0.78442E-04
0.188276-03
0.3U34E-03
0.44197E-03
0.57734E-03
0.71595E-03
0.85699E-03
0.99952E-03
0.11434E-02
0.12831E-02
0.14334E-02
"0.157926-02
0. 172526-02
0.18713E-02
0.201756-02
6.21639E-02
0. 231006-02
0.24560E-Q2"
0.260176-02
0.27475E-02
0.28929E-02
0.303606-02
0.318306-02
0.33275E-02
0.347206-02
0.36159E-02
0.37597E-02
0.390296-02
0.40461E-02
0.418676-02

.0 .433126-02
0.447316-02
0.46149E-02
G. 475616-02
0.489726-02
0.503806-02
0. 517826-02
0.531836-02
0.54574E-02
0.55950E-02

0.1940
0.2520
0.2843
0.3060
0.3219
0.3344
0.3446
0.3532
0.3605
0.3669
0.3726
0.3776
0.3822
0.3863
O.SSOl
0.3936
0.3968

' 0.3998
0.4026
0.4C53
0.4077
0.4101
0.4123
0.4143
0.4163
0.4182
0.4200
0.4217
0.4233
0.4249
0.4264
0.4279
0.4292
0.4306
0.4319
0.4331
0.4343
0.4355
0.4366
0.4376
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Table S132. Radiative properties of rain: v = 37.0 GHz,
T = 273.2K (O.OC).

M R b a amax

—3 —1 —1 -1(g m ) (mm hr ) (m ) (mm) (m )

3 K 0)

(m'1) (nT1)

O . l
0.2
0.3
0.4
0.5
0 . 6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.3
2.9
3.0
3.1
3. 2
3.3
3.4
3.5
3.6
3.7
3.6
3.9
4.0

1.17
2.66
4. 31
6.07
7.91
9. S3

11.8 1
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
53.26
61.^6
64.03
66. 72
69.37
7^.05
74.73
77.43
80. 15
82.BS
85.63
88. 39
91.17
93.96

3970.
3338.
3017.
2807.
2655.
2537.
2441.
2361.
2292.
2233.
2180.
2133.
2091.
2053.
2018.
1985.
1955.
1928.
1902.
1873.
1855.
1833.
1813.
1794.
1776.
1758.
1742.
1726.
1711.
16^7.
1663.
1669.
1657.
1644.
1632.
1621.
1610.
1599.
1589.
1579.

3
d
1
d
5
3
4
2
8
2
6
7
5
1
0
7
8
1
2
0
2
8
5
4
1
8
3
6
5
0
2
9
1
8
9
5
4
7
3
3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4 .147
4.259
4.364
4.461

. 4.552
4.639
4.721
4.798
4 .873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.609
5.d51

' 5.893
5.934
5.975
6.000
6.0 CO

C.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

' 0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
C.

596696-04
13420E-03
212826-03
29307E-03
37392E-C3
45488E-03
53576E-03
61628E-03
69648F-03
77623E-03
85550E-C3
93427E-03
10125E-02
10903E-02
11675F.-02
12444E-C2
1 3 2 C f c h - 0 2
13964c-C2
14716E-02
154656-02
lb209F-02
16948E-02
17683t-C2
18413E-02 '
191406-02
19862E-02
20581E-C2
21295E-02
22QG6h-02
22712F-02
23416E-02
24115h-02
2481 1E-C2
25S03E-C2
26193c-C2
26879c-C2
275626-02
28242E-02
289166-02
29583E-'C2

0.
0.
C.
C.
0.
0.
0.
C.
0.
0.
0.
C.
0.
0.
C.
C.
C.
0.
0.
0.
0.
0.
0.

" 0 .
0.
0.
0.
0.
0.
0.
0.
C.
0.
0.
0.
0.
0.
0.
0.
0.

164646-04
50975E-04
94725E-04
144346-03
19802F.-03
25470E-C3
31379E-03
37465E-03
437C7E-03
50073E-G3 '
56540E-03
63C92F-03
69717F.-03
764C2E-03
8313SE-03
89931E-03
96752c-03
1036' . iE-02'
1 1C48F-02
11740fc-02
12432E-02
13127E-02
13823C-02
14520F-C2
15219E-02
159lbc-02
16613E-02
17313E-02
18C20E-02
1872CE-02
19422E-02
2C123E-02
20625F-02
21526E-02
22228E-02
22930F-02
23630E-02
24331E-02
25028E-02
25717E-02

0
0
0
0
0
,-\

0
C
0
ri

0
'0
0
0
0
C
0

' 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
V

0
0
0
0
0
0

.76132E-04

.185176-03

.30754E-03

..43741E-03

.57193E-03

.709586-03

.849556-03

.99093E-03

.11336E-02

.127706-02

.14209E-C2

.15652F.-02

.170076-02

.18543E-02

.199H9E-02

.21437E-02

.22S91E-02

.24324E-02

.257&5S-02

.27205E-02

.28641E-02

.30074H-02

.31506E-02

.32933E-02

.34350E-02

.35780E-02

.3719<:;t-02

.38013E-02
.40026E-02
.41432E-02
.42838E-0?
.4423SE-02
.45636E-02
.47029E-02
.484216-02
.49HC9E-02
.51191E-02
.525726-02
.539446-02
.553C06-02

0.2162
0.2753
0.3080
0.3200
0.3462
0.3589
0.3694
0.3781
0.3856
0.3921
0. 3979
0.4031
0.4078
0.4120
0.4159
0.4195
0 .4228
0 .4259
0.4288
0.4315
0.4341
0.4365
0.4387
0.4409
0.4429
0.4449
0.4467
0.4485
0.4502
0.4518
0.4534
0.4549
0.4563
0.4577
0.4591
0.4603
0.4616
0.4628
0.4640
0.4650
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Table S133. Radiative properties of rain:
T = 283.2K (IOC).

v = 37.0 GHz,

M R b

(g m ) (mm hr ) (m )

a a 3max

(mm) (m'1) (m"1)

K to

(m'1)

0.1
0.2
0.3
0.4
0.5
C.6
0.7
0.8
0.9
1.0
1. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2 .2
2.3
2.4
2.5
2.6
2. 7
2. 8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7. SI
9 .R3

11.81
13.64
15.92
18. r>5
20.22
22.42
24.66
26.94
29. 2V
31.58
33.94
36.33
38.74

. 41. 18
43.64
46. 13
4 r f . 6 3
51. 16
53.71
56.27
58.H6
61.46
64.04
66. 72
69. 37
72 .05
74.73
77.43
80. 15
62.69
65.63
fid. 39
91. 17
93.96

3970.3
3338.8
3017. 1
2807.8
2655.5
2537 .3
2441.4
2361.2
2292.8
2233.2
2130.6
2133.7
2091.5
2053. 1
2C18.0
1985.7
1955. 3
1928.1
1902.2
1878.0
1855.?
1 H33. 3
1313.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
16H?.2
1669. y
1657.1
1644. 3
1632.5
1621.5
1610.'.
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4 .721
4.796
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.693
5.934
5.975
6.0CO
6.0CC

0.57942E-04
0. 13068E-03
0. 207C3E-03
0.28466E-03
0, 26263E-03
0 .44C51E-C3
0.51814E-03
0. 5 9 52 9c -03
0.67201E-03
0. 74821E-03

_0. 823S5E-C3
0.89«94E-03
C.97347E-03
0. 1047SE-C2
0. 11209E-C2
C.H939E-02
0. 12663E-02
0. 133i5lE-02
0. 14C95E-C2
0. 14805E-02
0. 155G9E-02
0.16209E-02
0. 16905E-02
0. 17595E-02
0. 18282E-C2
0. 18965E-C2
0. 19644E-02
0.20318E-02
0.20989E-C2
0. 216.56t-02
G.22320E-02
0 . 2 2 9 7 9 E - C 2
0.23636E-02
0.24288E-C2
0. 24938E-G2
0. 25585t:-C2
0 .26228E-C2
0.26868E-02
0.275C3E-02
0.28131E-02

C. 17071F-04
0.52583E-04
C.97482t-04
0.14833E-03
0.20328F-03
C.26126E-03
0. 32167F-03
0.38385E-C3
0.44763E-03
C. 512645-03
0. 57867£-03
0. 64556t-03
0.71318E-G3
0.7(H^lE-Oi
C.3501oC-03
C.91946S-C3
0.98S05F-03
0. 1059Ct>02
0. U292E-02
0.1 1997E-02
0.12703E-02
0.13411E-02

. 0. 14122R-02
C.14833E-02
0. 1 5546E-02
0. 16258E-02
0.16973E-02
0. 17687S-02
0.18402E-02
0.19116E-02
C.19832E-02
0 .20547E-02
0.21263E-02
0.21977E-C2
0.22693E-02

^0 .23409E-02 '
0 .24123E-02
0.24838E-02
0.25548E-02
0.26251E-02

0.75012E-04
0.18326E-03
0.30451E-03
0.43299E-03
0.56590E-03
0.701 76E-03
O . U 3 9 b l E - 0 3
0.97915E-03
0. 11196E-02
0. 12608E-02
0.14025E-02
0.15445E-02
0. 16867E-02
0. 18239c-02
0.19711E-02
0.21133E-02
0.22553E-02
0.23971E-02

•0 .25337E-02
0.26802E-02
0.23212E-02
0.2962CE-02
0.31C27E-02
0.32428E-02
0.33828E-C2
0.35223E-02
0 .36&17E-02
0.38D05E-02
0. 39301^-02
0 .40772E-02
0.42152E-02
0.43526E-02
0.44899E-02
0.46266E-02
0.47632E-02
0.48994E-02
0. 50351E-02
0.51706E-02
0.53052E-02
0.54382E-02

0.2276
0.2869
0.3201
0.3426
0.3592
0.3723
0.3330
0.3920
0.3998
0.4066
0.4126
0.4130
0.4228
0.4273
0.4313
0.4351
0.4385
0.4418
0 .444B
0.4476
0.4503
0.4528
C.4552
0.4574
0.4596
0.4616
0 .4635
0.4654
0.4672
0.4639
0.4705
0 .4721
0.4736
0.4750
0.4764
0 .4778
0.4791
0.4804
0.4816
0.4827
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Table S134. Radiative properties of rain: v = 37.0 GHz,
T = 293.2K (20C).

M R b

—3 —1 —1
(g m ) (mm hr ) (m )

a amax

(mm) (m )

3

(m"1)

K 0)

(m"1)

0.1
0.2
0.3
0.4
0.5
C.6
0.7
C.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1. 7
1.8
1.9
2.0
2.1
2 .2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.84
15.92
16. 05
20.22
22.42
24.66
26.94
2S.24
31.53
33.94
36.33
38.74
41.1f t
43.64
46. 13
43.63
5i. 16
53.71
56.27
5a.86
61.46
64.08
66.72
69. 37
72.05
74. 73
77.43
SO. 15
62.89
85.63
83.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053. 1
2C18.0
1985. 7
1955.8
19?8.i
1902.2
1H78.0
1855.2
1833.8
1813.5
1704.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1663. 2
1669.9
1657.1 .
1644. 8
1632.9
1621. 5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461""
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5 .202
5.261
5.316 '
5.373
5.427
5.479
5. 5 '30
5.579
5.627
5.674
5.72C
5.765
5.809
5.851
5.893
5.934
5.975
6. COO
6. COO

0.57771E-C4
0.12998C-03
0.20519E-03
0.26124E-C3
0.35733E-03
0.433G9E-03
0. 50843E-03
C.53315E-03
0.65732E-03
0. 73086E-03
0. 80378E-C3
0.87608t-03
0.94777E-C3
0.1G189t-02
C. 10894E-02
0. 11594E-P2
0.12288E-C2
0. 1297te-C2
0. 13660E-02
C.14339E-02
0.15G12E-02
0. 156RU-C2
0.16346E-C2
0. 17005E-02
0.17662E-02
0. 18313L-02
0. 18960E-02
0. 1S-603E-02
0 . 2 0 2 4 3 f c - C 2
0. 20876E-C2
0.21511S-02
0.22139E-02
0 .22764E-02
0.23385E-C2
0.24C03E-C2
0.24619E-02
0.2523CE-02
0.25839E-02
0.20443E-02
0.270406-02

C.17401E-04
0.53344E-C4
0.9bo99E-04
C.15001E-03
0.20542E-03
C.26386E-03
0.32475E-03
0.38741E-G3
0.45166E-03
0.51715E-03
0.58367E-03

" 6.65106E-03
0.71917E-03
0.78790E-03
0. 65716F-03
0.92697E-03
0.997C7E-03
0. 10675F-02
0. 11382E-02
0.12093E-02
0.12805E-02
0.13518E-02
0.14234E-02

"0. 14950E-02
0.15666P-02
0. 16386E-02
C. 17106E-02
0. 17826E-C2
0. 1854/F-02

' C .19267E-02
0.1S988E-02
0.20708E-02
0.21430E-C2
0.22150E-02
0.22872£-C2
0.23593E-02
0.24312E-02
0.25C33E-02
0.25749E-02
0.26457E-02

0.75171E-04
0.18332E-03
0.30388E-03
0.43125E-03
0.56274E-03
C.69696E-03
0.83316E-03
0.97056E-03
0.11090E-02

"0.124805-02
0.13375E-02
"6.i5271E-02
0. 16669E-02
0. 18068E-02
0 .19465f r -02
0 .2G863E-02
0 . 2 2 2 5 9 E - 0 2

' 0 .23651E-02
0.25042E-02
0 .26432E-02
0 .27817E-02
0.29199E-02
0 .3058CE-02
0.31955E-02
0.33330C-02
0.34699E-02
0.36067r-02
0.37429E-02
0.38790E-02
0.401 A 5 E - 0 2
0.41't99E-02
0 .42847E-02
U.44194E-02
0.45535E-02
0.46875E-02
0.48211E-02
0.49542E-02
0.50672E-02
0.52192E-02
0.53497E-02

0.2315
0.2910
0.3248
0.3478
0.3650
0.3786
0.3896
0.3992
0.4073
0.4144
C.4207
0.4263
0.4314
0.4361
0.4404
0.4443
0.4480
0.4513
0.4545
0.4575
0.4603
0.4630
0.4655
0.4678
0.4701
0 .4722
0.4743
0 .4763
0.4781
0.4799
0.4317
0.4333
0.4849
0.4864
0 .4879
0.4894
0.4907
0.4921
0.4934
0.4946
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Table S135. Radiative properties of rain: v = 37.0 GHz,
T = 303.2K (30C).

(g

M R b

-3 -1 ' -1m ) (mm hr ) (m )

a amax

(mm) (nf1)

B K 0)

(m'1) (m'1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3. 2
3.3
3.4
3.5
3.6
3.7
3.3
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11. HI
13.64
15.92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.7^
41.18
43.64
4o. l3
43.63
51. lo
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80. 15
32.89
85.63
88.39
91.17
93.96

3970.3
333b.8
3017.1
2807. 8
2655.5
2537.3
2441 .4
2361.2
2292.8
2233.2
2130.6
2133.7
2091.5
2053. 1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.3
1632.9
16? I. 5"
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.C25
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.H09
5.851
5.893
5.934
5.975
6.000
6.000

C. 59C65E-04
0.13200E-03
0.20719E-03
0.2H272E-03
0.35792E-03 .
0.43254E-03
0.5C652E-03
0.57971E-03
0.65222E-C3
G.724GCt-03

_0.79505t-03
~0. U6541E-03
0. 93510E-03
0. IOC 4 IE- 02
0.10725E-02
O.U404e-02
C. 12C76E-02
0. 12742E-C2
0. 13403E-02
C. 14060E-G2
G. 14710E-02
0.15356E-C2
0. 15993t-02
0. 16634E-02
0.17266E-02
0. 17894E-02
0. 18518E-02
0. 19137E-02
0. 19753E-C2
0.20364E-02
0.209726-C2
0. 21576E-02
0.22177E-02
0 . 2 2 7 7 4 E - C 2
0. 233of iE-02
0.23959E-C2
0. 24546£-02
0.25131E-02
0.25711E-02
0.26284E-C2

0. 17587E-04
0.53650E-04
C.99062E-04
0. 15039E-03
0.20579E-03
0.264226-03
0.32507E-G3
0.38769E-03
0.45191F.-03
G.51737E-03
0.53385t-03
0.65120^-03
0.71928S-03
0.7879ai:-03
C.85721t-03
0.92700E-03
C.99709E-03
0.10675E-02
0.113826-02
C.12093E-02
0. 12«04E-02
0.13518E-02
0.14234E-02
"0.14950E-02
0. 15669c-02
0.16387E-02
0.17107E-02
0.17826f-02
C. 18548t:-02
0.1S268E-02
0.19990E-02
0.207105-02
C.21432E-02
0.22153E-02
0. 228756-02
0.235976-02
0.24317E-02
0.25038E-02
G.25755tf-02
0.26464E-02

0.76652E-04
0.18565E-03
0.30625E-03
0.433HE-03
0.56371E-03
0.69676E-03
O.C3159E-03
0.96741F-03
0. 11041E-02

'0.12414E-02
0. 13789E-02
"0.15166E-02"
0. 16544E-02
0. 17921E-02
0.19297E-02
0 .20674E-02
0.220'.7E-02
0.23418E-02
0.24785E-02
0.26152E-02
0.275155-02
0.29874E-02
0.30231E-02
0.31584E-02
0.32935E-02
0.34280E-02
0.35625E-02
0.36963H-02
0 .383GOE-02
0.39632E-02
0.40962F-02
0.42287E-02
0 .4361CE-02
0.44927E-02
0.46243E-02
0.475t.6F-02
0.48363E-02
0.5C169E-02
0.51465E-02
0.52747E-02

0.2294
0.289C
0 .3235
0.3472
0.3651
0.3792
0.3909
0.4008
0.4093
0.4168
0.4234
0 . 4 2 9 4
0.4348
0 .4397
0.4442
0.4484
0.4523
0.4559
0.4592
0.4624
0.4654
0.4682
0.4708
0.4733
0.4757
0.4780
0.4802
0.4823
0.4843
0.4862
0.4880
0.4398
0.4915
0.4931
0.4947
0.4962
0.4977
0.4991
0.5004
0.5017
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Table S136. Radiative properties of rain: v = 45.248 GHz,
T = 263.2K (-10C).

(g

M R b

m ) (mm hr ) (m )

a
max

(mm)

a 6

(m ) (m )

K 0)

ta1)

O.I
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3. 8
3.9
4.0

1.17
2.66
4.31
6. 07
7.91
9.83

11.81
13.84
15.92
13. C5
20.22
22.42
24.66
26.04
29.24
31.58
33.94
36.33
33.74
41.18
43.64
46. 13
43.63
51. 16
53.71
56.27
5B.B6
61.46
6<t.C'6
66.72
69.37
72.05
74.73
77.43
30.15
S 2 . H 9
85.63
86.39
91.17
93.96

3970.3
3338. 8
3017.1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2130. 6
2133.7
2091.5
2053.1
2013.0
1985.7
1955.8
1926. 1
1902.2
Ib73.0
1855.2
1633.6
1*13.5
1794.4
1776. 1
1758.8
1742.3
1726. 6
1711.5
1697.0
1683.2
1669.9
1657.1
1644. a
1632.9
1621.5
1610.4
1599.7
1599.3
1579.3

2.376
2.H33
3.139
3.377
3.573
3.742
3.391
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.793
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.72C
5.765
5.HC9
5.851
5.893
5.934
5.975
6.000
6.000

0, 395546-04
0. 193576-03
0.29974E-03
0.40589E-C3

.. 0.51126E-03
C.61554E-C3
0. 71672E-03
0.82061E-03
0.52139E-C3
0. 10210E-02
0.11195E-C2
6. 12159t-02
0. 13132E-C2
0. 14086E-C2
0. 15030E-02
0. 159&6E-02
0. 16892E-02
0. 17810E-C2
0.18720E-02
0. 19623E-C2
0 .20517E-02
G.21404E-02
0 .22236E-02
0.23159E-C2
C.24C27E-C2
0.24883c-02
0. 25744E-C2
0.26593E-C2
0.27437E-C2
0.28275E-02
0.29108E-C2
0.2SS35E-02
0. 3075SE-C2
0.3l575t-C2
C. 323S3E-02
0.33196F-02
0.33999E-02
0.34798E-02
0.35591E-02
0. 36374E-02

0.29065E-Q4
0.81943E-04
C.14440E-03
0.21223E-03
0.28342E-03
C.35690E-03
C.43203E-03
0. 508248-03
0.5853t>E-03
6.66305E-03
0.741 19E-03
0.81962E-03
C.S t5H26e-03
0.97703E-C3
0. 1C559?-02
C.11348E-02
C.12137E-02
0.12925C-02
0.13712E-02
0.144995-02
C. 152S4E-02
C.16068E-02
0. 16852E-02
0. 17633E-02
0.18414E-02
0.19192E-02
C.19969E-02
0.20744E-02
0.21513E-02
0.22290E-02
0.23060E-C2
0.23828E-02
0.24595E-02
0.25360E-02
0.26123E-02
0.26H85E-02
0.27644E-02
0.28402E-02
C.2S155E-02
0.29900E-02

O.H862E-03
0.27551E-03
0.44413E-03
0.61812E-03
0.79468E-03
0.97244E-G3
0.11508E-02
0. 13239E-02
0. 15067E-02

"0. 16340E-02
0. 18607E-02

"0. 2C365E-02
0.22115E-02
0 .23b i>6£-02
0.25539E-02
0. 27314E-02
0.29029E-02

"C.30735E-02
0.32432E-02
0.34122E-02
0.35802E-02
0.37473E-02
0.39138E-02
0.40792E-02
0.42441E-G2
0.44080E-G2
0.45713E-02
0.47337E-02
0.43955E~-02
0.50564E-02
0. 52163E-02
0.53763E-02
0.55353E-02
0.56934E-02
0.585UE-02
0.60081E-02
0.61643E-02
0.63201E-02
0.64746E-02
0.66273E-02

0.2450
0.2974
0.3251
0.3433
0.3567
0.3670
0.3754
0.3325
0.3885
0.3937
0.3933
0 .4025
0.4062
0.4095
0.4126
0.4155
0.4181
0.4205
0.4228
0.4249
0.4^69
0.4286
0.4306
0.4323
0.4339
0.4354
0.436S
0.4332
0.4395
0.4408
0.442C
0.4432
0.4443
0.4454
0.4465
0.4475
0.4485
0.4494
0.45G3
0.4512
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Table S137. Radiative properties of rain: v =• 45.248 GHz,
T <= 273.2K (O.OC).

M R

(g m ) (mm hr )

b

(m"1)

a a 8max

(mm) (m ) (m )

K 0)

(m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1.
1.2
1. 3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2. 1
2.2
2.3
2.4
2.5
2.6
2.7
2.S
2.9
3.C
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.C7
7.91
9.83

11.61
13.64
15.92
18.05
20.22
22.42
24.66
26.94
29. ?4
31.58
33.94
36.33
33.74
41. 18
43.64
46. 13
48.63
51.16
53.71
5o.27
58. 86
61.46
64. OS
66.72
69.37
72.05
74.73
77.43
80.15
62.69
85.63
88.39
91.17
93.96

3970.3
3338.8
3017. 1
28C7. 8
2655. 5
2537.3
2441.4
2361.2
2292.8
2233.2
2180. 6
2133.7
2091.5
2053.1
2 0 1 R . O
1985.7
1955.3
1928.1
1902.2
1 B 7 H . O
1355.2
1833.8
1813.5
1794.4
1776.1
1 758.8
1742.3
1726.6
1711 .5
1697.0
1683.2
1669.9
1657.1
1644.S
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.373
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5.893
5.934
5.975
6.000
6. 000

0.85766E-04
0.13615E-C3
0.28923E-03
C.38995E-03
0.49063E-03 .
C.59006E-03
0.68823E-03
0.73501E-03
0.88C59E-C3
0.97493E-03
0.1C681F-C2
0. 11601E-02
C. 12511E-02
0. 13410E-02
0. 143006-02
0.15181E-02
C. 16052E-C2
0. 169156-02
0. 17770E-02
0. 1U618E-02
0. 19457E-02
0.20289E-02
0. 21116^-02
0.21934E-02
0.22747E-02
0 .23553E-C2 '
C. 24354E-02
0.2I5148E-02
0.25937E-02
0 .26720E-02 '
0.2 7498E-02
0. 2 H 2 7 0 t - C 2
0.29039P-02
0.20801E-02
0. 30560E-C2
0.31314E-02
0.32063E-02
0.32808E-02
0.33546E-02
0.34276E-02

0.31999E-04
C.89489E-04
0.15697E-03
0.22996E-03

... 0.30636E-03
0.38504E-03
C.46536ET03
0.54671E-03
0.62893E-03
0.71171E-03
C.7S487E-03
0.a7829E-03
C.96187C--03
0.10455E-02
0.11292E-02
0.12130E-02
0.12966E-02
0.13802E-02
0.14636E-02
C.15470E-02
0.16301E-02
0. 17131E-02
0. 17961E-02
0.18787E-02
0.19613t-02
0.20436E-02
Q.2125SFF-02
0.22077E-02
0.22895E-02
0.23710E-02
0.24524E-02
0.25330E-02
0.26146E-02
0.26953E-02
0.27759E-02

' 0.28563E-02
0.29364E-02
Q.30164E-02
0.30959E-02
0. 31744E-02

0. 11776E-03
0.27563E-03
0 .4452UE-03
0.61991E-03
0.79700F-03
0.97510E-03
0. 11536E-02
0.13317E-02
0.15095^-02
0. 16866E-02
0. 18630E-02

"G.20384E-02
0.22130F-02
0.2386bE-02
0.255'52£-02
0.27311E-02
0.29019E-02

' 0.30717E-02
0.32406E-02
0.34088E-02
0. 35759E-02
0.37421E-02
0.39076E-02
0.40721E-02
0.42360E-02
0.43965E-02
0.45611E-02
0.47224E-02
C.4R832E-02
0.50430E-02
C.52022E-02
0.536C6E-02
0.55184E-02
G.S6754E-02
0.58319E-02
0.59S77E-02
0.61427E-02
0.62972E-02
0.64505E-02
0.66020E-02

0.2717
0.3247
C.3526
0.3710
0.3844
0.3949
0.4C34
0.4105
0.4166
0.4220
0.4267
0.4309
0.4347
0.4381
0.4412
0.4441
0.4468

'0 .4493
0.4516
0.4538
0.4559
0.4578
0.4596
0.4614
0.4630
0.46^6
0.4661
0.4675
0.4689
0.4702
0.4714
0.4726
0.4738
0.4749
0.4760
0.4770
0.4780
0.4790
0.4799
0.480S
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Table S138. Radiative properties of rain: v = 45.248 GHz,
T = 283.2K (IOC).

(g

M R b

m ) (mm hr ) (m )

a amax

(mm) (m )

3 K 0)

(m'1) ' (m"1)

0.1
0.2
0.3
0.*
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.0

1. 7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.3
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.64
15.92
13. G5
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.13
43.64
46. 13
46.63
51.16
53.71
56.27
58.86
61. 46
64. C8
66.72
69. 37
72.05
74.73
77.43
80.15
H2.89
85.63
83.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2 44 1 . 4
2361.2
2292.8
2233.2
2180.6
2133.7 "
2091.5
2053.1
2013.0
1985.7
1955.8
1928.1 ""
1902.2
1878.0
1855.2
1833.8
1613.5
1794.4
1 776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1569.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4. 147
4.259
4.364

"4.461
4.552
4.639
4.721
4.798
4 . R 7 3
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.53P
5.579
5.627
5.674
5.720
5.765
5.8C9
5.851
5. 393
5.934
5.975
6.000
6.000

0.82776E-04
0.17970E-03
0.27780E-03
0.37523E-03

... G.47141E-03
0.56619E-03
0.65962E-03
0.75161E-03
0. 84233E-03

. C.93178E-C3
0. 10200E-02

" 0.'11C71E-C2
0.11932E-02
0. 12782E-C2
0.13622E-02
0.14454E-02
C. 15276E-C2
0.16089E-02
0.16895E-02
0. 17694E-02
0. 18484E-C2
0. 19268E-02
0 .20C45E-C2
0.20815E-02
0.21575E-02
0.22337E-02
0. 23C89E-02
0.23835E-02
0. 24577E-02
0.25312E-02
0. 26042E-02
0.26767E-C2
0. 27488E-C2
0.282C4E-02
0. 28915E-02
0 .29622E-02
0.30324E-C2
0.31023E-02
0.31715E-02
0.32399E-C2

0.33508E-0<»
0.93294E-04
0.16326E-03
0.23881E-03
0.31779E-03
0.39905E-03
0.48197E-03
0.56591E-03
0.65071E-03
0.73606E-G3
0.82178E-03

" 0.90775E-03
0.99386E-03
0.1C801E-02
0.11663E-G2
C.12525F-02
0.13386E-G2
0.14246E-02
0.15105E-02
0.15964E-02
0.16820E-02
0.17674E-02
C.16527F-02

"0.193786-02
0.20227F-02
0.21074E-02
C.21920E-02
0.22762E-02
0.236046-02
0 .24442E-02
0.25280E-02
C.26114E-02
0.26943E-02
0.27778£-02
0.286C7E-02
0.29434E-02
0.30258E-02
C.31081E-02
0.31898E-02
0.32705E-02

0.11628E-03
0.27299E-03
0.44106E-03
0.61403E-03
0.78919E-03
0.96525E-03
0. 11416E-02
0.13175E-02
0.14930E-02
0.16678E-02
0. 18418E-02
'0.20149E-02
0.21B70E-02
0.23582E-02
0.25234E-02
0.26979E-02
0.28662E-02
0.30336E-02
0.32000E-02
0.33657E-02
0.35304E-02
0.36941E-02
0.38572E-02
0.40193E-02
0.418C7E-02
0.43411E-C2
C.45009E-02
0.46593E-02
0.48181E-02
0 .49754E-02

• 0.51322E-02
0.52882E-02
0. 54436E-02
0.55981E-02.
0 .57522E-02
0.590566-02
0.60582E-02
0.62103E-02
0.63613E-02
0.651C4E-02

0.2882
0.3417
0.3702
0.3889
0.4C27
0.4134
0.4222
0.4295
0.435H
0.4413
0.4462

' 0.4505
0.4544
0.4580
0.4613
0.4643
0.^670
0.4696
0.4720
0.47^,3
0.4764
0.4734
0.4603
0.4821
0.4838
0.4855
0.4870
0.4885
0.4899
0.4913
0.4926
0.4938
0.4950
0.4962
0.4973
0.4984
0.4995
0.5005
0.5014
0.5024



Table S139. Radiative properties of rain: v = 45.248 GHz,
T = 293.2K (20C).
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M R b

-3 -1 -1(g m ) (mm hr ) (m )

0.1
0.2
0.3
0.4
0.5 .
0.6
0.7
0.8
0.9
1.0
i.r
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.63

n. ei
13.84
15.92
lrt.C5
20.22
22.42
24.66
26.94
29.24
31.53
33.94
36.33
38.74
41.18
4i.64
46.13
4d. t>3
51.16
53.71
56.27
58.86
61.46
64.08
66.72
t9.37
72. C5
74.73
77.43
80.15
82.89
85.63
83.39
91.17
93.96

3970.3
3338.8
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2018.0
1985.7
1955.8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

a
max

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5. 202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5. 893
5.934
5.975
6.0CO
6.000

a

(m"1)

0.81167E-C4
0.17555E-03
0. 27047E-03
0. 36434E-03
0.45674E-C3.
0. 54759E-03
0.6369/E-03
0.72483c-C3
0.81133E-03
0.89663E-03
0.98065E-03
0. 10635E-02
0.11453E-C2
0.12260E-02
0.13058E-C2
0. 13847E-02
0.14626E-02
0.15398E-02
0.16161E-02
0.16917E-02
0. 17665E-02
0.18407E-C2
0. 19142E-02 .
0. 19870E-02
0.20593c-C2
0.21308E-02
C.22C19E-02
0.22724E-02
0 .23424E-02
0.24113E-02
0. 24808E-02
0.254926-02
0.26172E-C2
0.26847E-02
C.27518E-02
0 .28185E-C2
C.28846E-C2
0.29505E-C2
0.30157E-02
0.30802E-02

3

C.34322E-04
C.95247E-04
0.16642E-03
0.24320E-03

. 0.32343E-03
0.40596E-03
0.49015E-03
0.57537E-03
0.66146E-03
0.74010E-03
0.83511E-03
6.92237E-03
0.10098E-02
C.1C973E-02
0.11848E-02
0.12723E-02
0.13597E-02
0.14470E-02
0. 15342E-02
0.16213E-02
C.17082E-02
0.17949E-02
0.16815E-02
0.19679E-U2
0.20541E-02
0.21401E-02
C.22259E-02
0.23114E-02
0.23969E-02
0.24820E-02
0.25670E-02
C.26517E-02
C.27363E-02
0.2820"6E-02
0.29047E-02
0.2S887E-02
0.30723E-02
0.31559E-02
0.32388E-02
0.33208E-02

K

(m'1)

0.11549E-03
0.27080E-03
0.43689E-03
0.60754E-03
0.78017E-03
0.95355E-03
0.11271E-02
C. 13002E-02
0.14728F.-02
0. 16447E-02
0. 131 58E-02

V.19859E-02
0.21551E-02
0.23233E-02
0.24905E-02
0 .26570E-02
0.28224E-02
0.29868E-02
0.31503E-02
0.33130E-02
0.34747E-02
0.36356E-02
0.37957E-02
0.39549E-02
0.41134E-02
0.42709E-02
0.44279E-02
0.45d38E-02
0.47393E-02
0.48933E-02
0.50478E-02
0.52009E-02
0.53535E-02
0.55052E-02
0.56565E-02
0.58072E-02
0.59570E-02
0.61064E-02
0.62545E-02
0.64010E-02

0)

0.2972
0.3517
0.3809
0.4003
0.4146
0.4257
0.4349
0.4425
0.4491
0.4548
0.4599
0.4645
0.4686
0.4723
0.4757
0.4789
0.4818
0.4845
0.4870
0.4894
0.4916
0.4937
0.4957
0.4976
0.4994
0.5011
0.5027
0.5043
0.5057
0.5072
0.5085
0.5099
0.5111
0.5123
0.5135
0.5147
0.5158
0.5168
0.5178
0.5188



Table S140. Radiative properties of rain: v = 45.248 GHz,
T = 303.2K (30C).

177

M R

-3 -1(g m ) (mm hr

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4. 3l
6.07
7.91
9.83

11.81
13.64
15.92
13.05
20.22
22.42
24.66
26.94
29.24
31.58
33.9<v
36.33
38.74
41.16
43.64
46. 13
43.63
51.16
53.71
56.27
56.86
61.46
64.08
66.72
69.37
72.05
74.73
77.43
80.15
32.89
85.63
83.39
91.17
93.96

b

) (m"1)

3970.3
3338.6
3017. 1
2807.8
2655.5
2537.3
2441.4
2361. 2
2292.8
2233.2
21B0.6
2133.7
2091.5
2053.1
2013.0
1985. 7
1955.3
1928.1
1902.2
1378.0
1855.2
1833.8
1813. 5
1794.4
1776.1
1753.8
1742.3
1726.6
1711.5
1697.0
1683. 2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

a
max

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078 .
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.00C
6.0CO

a

On"1)

C.81116E-C4
0. 17410E-03
0.26684E-03
0. 35807E-03
0.44755E-03
0.53529E-03
0.62143E-03
0. 70597E-03
0.78912E-03
0.87C92E-C3
0.95146E-03
0.10308E-02
O.HC91E-02
C. 11863E-C2
C. 12625E-02
0. 13373E-C2
0. 14122E-02
0.14858E-C?
0.15586E-C2
0. 16306E-02
C. 17019E-02
0. 17725E-02
0. 18425E-02

'0.19118E-02
0. 19806E-Q2
0. 20486E-02
0.21162E-02
0. 21832E-02
0 .22497E-02
0.23157E-02
0. 23812E-02
0.24462F.-C2
0.25107E-C2
0.25748E-C2
0.26385E-C2
0.27C18E-02
0.27646E-02
0 .2827CE-C2
0.26869E-C2
0.2950CE-02

B

(m"1)

0.34723E-04
0.96070E-04
G.16765E-03
0.24484E-03
0.32548E-03
0.4G843E-03
0.49305E-03
C.57870E-03
0.66524E-03
C.75234E-03
0.83982E-03
0.92756E-03
0.10155F-02
C.11034E-02
0. 11914E-02
0. 12795E-02
0.13674F-02
0. 14552E-02 '
C.15429E-02
0.16306E-02
0. 1718CE-02
0. 18052F.-02
C.1S924E-02
0. 19792E-02
0.2066CG-02
0.21525E-02
0.22389E-02
C.23250E-02
0.24109E-02
0.24966F-02
0.25S22E-02
0.26674E-02
0.27526E-02
0.28374E-02
0.29221E-02
0.30066E-02
0.30908E-02
C.31749E-02
0.32584E-02
0.33410E-02

K

(m"1)

0.11534E-03
0.27017E-03
0.43448E-03
0.60290E-03
0.77303E-03
0.94372E-03
0.11145E-02
0.12347E-02
0. 14544E-02
0.16233E-02
0.17913E-02
0. 195-34E-02
0.21245E-02
0 .22807E-02
C.24539F-02
0.26173E-02
0.27796E-02
0.29410E-02
0.31015E-02
0.32612E-02
0.34199E-02
0.35777E-02
0 .37349E-02
0.3891GE-C2
0.40466E-02
0.42011E-02
0.43551E-02
0.45082E-02
0.46607E-02
0.48123E-02

' G .49634E-02
0.51136E-02
0.52633E-C2
0.54122E-02
0.556C6E-02
0.57084E-02
0.58554E-02
0.60020E-02
0.61473E-02
0.62910E-02

(i)

0.2998
0.3556
0 .3659
0.4061
0.4210
0.4328
0.4424
0.4505
0.4574
0.4635
0.4688
0.4736
C.47bO
0.4819
0.4655
0.4889
0.4919

""0.4948
0.4975
0.5000
0.5023
0.5046
0.5067

'0.5037
0.5106
0.5124
0.5141
0.5157
0.5173
0.5138
0.5202
0.5216
0.5230
0.5243
0.5255
0 .5267
0 .5279
0.5290
0.5301
0.5311
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Table S141. Radiative properties of rain: v = 53.8 GHz,
T - 263.2K (-10C).

M R b

(g m ) (mm hr ) (m )

a amax

(mm) (m )

6 K U)

(m"1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.3
0.9
1.0
1.1
1.2 .
1.3
1.4
1.5
1.6
i.7
1.8
1.9
2.0
2. 1
2.2
2 - 3 .
2.4
2.5
2.6
2.7
2.3
2.S)
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.3
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.63

l l . n l
13.64
15.92
16. 05
20.22
22.42
24.66
26.94
29. 24
31.58
23.94
36.33
33.74
41.18
43.64
46.13
43.63
51. 16
53.71
56.27
5o.8b
61.46
64.08
66.72
69.37
72. C 5
74.73
77.43
80. if>
e 2 . U 9
85.63
88.39
91.17
93.96

3970. 3
333S. 8
3017.1
2807.8
2655.5
2537.3
2441. 4
2361.2
2292.0
2233 .2
2180.6
2133.7
2091.5
2053.1
2018.0
19S5. 7
1955.8
1928. I
1902.2
1878.0
1855.2
1833. 8
1613.5
1794.4
1776. 1
1 75 1;. 8
1742.3
1726.6
1711.5
1 697.0
1633.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1 589.3
1579.3

2.376
2.833
3. 139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.793
4.673
4.944
5.012
5.073
5.141
5 .2C2
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.8C9
5.351
5.693
5.934
5.975
6.000
6.0CO

0.11601E-03
0.24330E-03
0. 36S46E-03
0.49318E-03
0.61425F-C3
0.73277E-03
0.84900E-C3
0.96296E-03
0. IC750E-02
0. 11851E-C2
0.12935E-02
0.140C3E-02
0. 15C5f i£-02
0. 16C95E-02
C . 1 7 1 2 0 E - G 2
0. 18133F-02
G . 1 9 1 3 J i E - C 2
0 .20122£-C2
0.21 101E-02
0.22069E-02
C . 2 3 C 2 S L - C 2
0. 2 3 9 7 6 C - C 2
0 .2491 7F-C2
0. 25848E-02
0.26772E-C2
0.27686E-02
0.23595E-02
C. 2 9 4 9 4 E - C 2
C.30388E-02
0. 3 1 2 7 4 E - C 2
0. 321545-02
0. 33026E-C2
0.33894E-02
0. 3 4 7 5 4 E - C 2
0.35610E-02
0. 36460t-02
0.37303t-02
0. 381426-02
0.36973E-02
0.39794E-02

0.45847E-04
0. 11932E-03
0.20134E-03
0.28740E-03
0.37555E-03
0.46482E-03
0.55475E-03
0. 644356-03
0.73506E-03
0.32517E-03
0.915C8E-03
0.10047E-02
0. 10941F-02
C. 11R31E-02
C . 1 2 7 1 7 E - 0 2
0. 13601E-0?
G.1448-JE-02
0.15355E-02
C.16226E-02
0.17C95?-02
0. 1795a£-02
C. 1S313E-0?
0.1 t;-o75E-02
C . 2 C 5 2 7 E - 0 2
0.21377E-02
C . 2 2 2 2 2 E - 0 2
0.23064E-02
0.23902c:-02
0 .24737E-02
0.25568E-02
0.26397E-02
C.27221E-02
0.28C44E-02
0 .28862E-02
0.2S676F-02
0.30490E-02
0.31299E-02
0.32106E-02
0.32907E-02
0.33698E-02

0. 16186E-03
0.36262E-03
0.57080E-03
0.78058E-03
0.98980E-03
0.11976E-02
0. 14037E-02
0.1607SE-02
0. 18100E-02
0.20103E-02
0.220f i6E-02
0.24051E-02
0 . 2 5 9 9 7 E - 0 2
0.27925E-02
0.29837E-02
0.31734E-02
0.33613E-02
0 .35478E-02
0.37327E-02
0.39164E-02
0 .4Q986E-02
0 . 4 2 7 9 4 E - 0 2
0 .44592E-02
0 .46375E-02
0.48149E-02
0.49903E-02
0.51659E-02
0.53396E-02
0.55125E-02
0.56842E-02
'0.58551E-02
0.60248E-02
0.61936E-02
0.63616E-02
0.65237E-02
0.669;,CE-02
0.68602E-02
0.70248E-02
0.71880E-02
0.73492E-02

0.2833
0.3290
0.3527
0. 3682
0.3794
0.3831
0.3952
0.4011
0.4061
0.4105
0.4143
0.4178
0.4203
0 .4237
0 . 4 2 6 2
0.4286
0.4308
0.4328
0.4347
0.4365
0.4382
0 .4397
0.4412
0.4426
0.4440
0.4453
0.4465
0.4476
0.4487
0.4498
0.4508
0.4518
0.4528
0.4537
0.4546
0.4554
0.4562
0.4570
0.4578
0.4585
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Table S142. Radiative properties of rain: v = 53.8 GHz,
T = 273.2K (O.OC).

M R b a a
max

—3 —1 —1 —1(g m ) (mm hr ) (m ) (mm) (m )

g K 0)

(m'1) (m"1)

6.1
0.2
0.3
0.4
0.5
0.6
0.7
o.a
0.9
1.0
I. 1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3. 2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.
2.
4.
6,
7.
9.

11.
13.
15.
18.
20.
22.
24.
26.
29.
31.
33.
36.
38.
41.
4^.
46.
43.
51.
53.
56.
58.
61.
64.
66.
69.
72.
74.
77.
80.
82.
85.
88.
91.
93.

17
66
31
07
91
83
81
84
92
05
22
42
66
94
24
58
94
33
74
18
64
13
63
16
71
27
66
46
08
72
37
05
73
43
15
89
63
39
17
96

3970.
3338.
3017.
2807.
2655.
2537.
2441.
2361.
2292.
2233.
2190.
2133.
2091.
2053.
2013.
1985.
1955.
192fl.
1902.
1873.
1855.
1833.
1813.
1794.
1776.
1758.
1742.
1726.
1711.
1697.
It83.
166V.
1657.
1644.
1632.
1621.
1610.
1599.
1569.
1579.

3
8
1
b
5
3
4
2
3
2
6
7
5
1
0
7
3
1
2
0
2
8
5
4
1
8
3
6
5
0
2
9
1
8
9
5
4
7
3
3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.0CO
6.0CO

0.11314E-03
0.23719t-C3
0. 35942£-03
0.47878E-C3
C. 595186-03 ..
0.708836-03
0.82002E-03
0.928846-C3
0. 10356E-C2
0. 114056-02
0.12435E-02
0. 134496-02
0.14447E-02
0. 15431E-02
0. 1640U-02
0. 17360E-02
0. 18305H-02
0. 19239L-02
0.201626-02
0.21P76E-02
C.21979E-02
0.22873E-02
0.237586-02
0. 24634E-02
0.25503E-02
0.263636-02
0.27217E-02
0.28062E-02
0.289016-02
0.29732E-02
0.30558E-02
0.31377E-02
0.321906-02
0.32996t-02
0.33798E-C2
0. 345946-02
0.35384L-C2
0.3617CE-02
0.36947E-02
0.37716E-02

0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
c.
o.
c.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
'o.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.

511535-04
131806-03
22114E-C3
31442E-03
40967E-03
50589E-03
6C263E-03
69939E-03
79616F.-G3
89270E-03
988936-03
1C848E-02
l lB03E-0<i
127536-02
136996-02
14642E-02
15579E-02
16b l2E-02
17440E-02
18364E-02
192B3E-02
201986-02
21110E-02
22016E-02
22919E-02
2 3 & 1 7 E - 0 2
24712E-02
256C2tf-02
26489F-02
27371E-02
28251E-02
29126F-02
29998E-02
30866E-02
31732&-02
32594E-02
33452E-02
34307E-02
35156E-02
35994E-02

0.
0.
0.
0.
0.
0.
0.
0.
0.

" 0.
0.
0.
0.
u.
0.
0.
0.

"" 0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

16430E-03
369006-03
58056E-03
79320E-03
10048E-02
12147E-02
14226E-02
162H2E-02
18313E-02
20332E-02
22324E-02
24297E-02
26250F-02
28184F-02
30101F.-02
32001E-02
3 3 U B 4 E - Q 2
35751E-02
37602E-02
39440E-02
41262E-02
43071E-02
44868E-02
46650E-02
48422E-02
501306-02
519286-02
53664E-02
553906-03
57103E-02
58809E-D2
605G2E-02
62188E-C2
63363E-02
655306-02
671886-02
68836E-02
704776-02
721C3E-02
73710E-02

0.3113
0.3572
0.3809
0.3964
0.4077
0.4165
0.4236
0.4295
0.4346
0.4391
0.4430
0.4465
0.4496
0.4525
0.4551
0.4575
0.4598
0.4619
0.4633
0.4656
0.4673
0.4690
0.4705
0.4719
0.4733
0.4746
0.4759
0.4771
0.4782
0.4793
0.4804
0.4dl4
0 .4824
0.4833
0.4842
0.4851
0.4S60
0.4868
0.4876
0.4883



180

Table S143. Radiative properties of rain: v = 53.8 GHz,
T = 283.2K (IOC).

M R b

—3 —1 — 1
(g m ) (mm hr ) (m )

a a
max

_i
(mm) (m )

B K 0)

(m'1) (m'1)

C . I
0.2
0.3
G . 4
0.5
0.6
0.7
0.6
0.9
l .C
1.1
1.2
1.3
1.*
1.5
l .b
1.7
l .C

1.9
2.0
2.1
2.2
2. 3
2.4
2.5

2.6
2.7
2.6
2.9
3.0
3.1
3.2
3.3
3. A
3.5
3.6
3.7
3.8
3.9
4.C

1.17
2.66
4.31
6.07
7.91
9.83

11.81
13.64
15.92
IS. 05
20. ?2
22 .42
24.66
26.94
29. 24
31.53
33.94
36.33
38.74
41.18
43.64
46. 13
43.63
51.16
53.71
56.27
5d.B6
61.46
64.08
66.72
£9.37
72.05
74.73
77.43
00.15
a2 .H9
85.63
£3.39
91.17
93.96

3970.
3333.
3017.
2807.
2655.
2537.
2441.
2361.
2292.
2233.
2180.
2133.
2091.
2053.
2018.
1985.
1955.
1928,
1902.
1873.
1855.
1833.
1813.
17-J4.
1776.
1756.
1742.
1726.
1711.
1697.
1683.

' 1669.
1657.
1644.
1632.
1621.
1610.
1599.
1569.
1579.

3
8
1
8
5
3
4
2
8
2
6
7
5
1
0
7
3
1
2
0
2
8
5
4
1
8
3

6
5
0
2
9
1
8
9
5
4
7
3
3

2.376
2.833
3.139
3.377
3.573
3.742
3.8<31
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.2C2
5.261
5.518
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6.000

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

. o.
0.
0.
0.
0.
0.
0..
c.
c.
0.
0.

109246-03
22869E-03
34583E-C3
45936E-G3
57080t-03
678916-03
78452E-G3
88775E-03
98892E-03
1 0 8 G 2 E - R 2
118S6E-32
12814E-02
13757E-02
14686c-C2
15601E-02
16504E-02
17395E-G2
18275E-C2
19144E-02
200C4E-02
20853E-02
21694E-02
22526E-02
23350E-C2
24166E-C2
2 4 9 7 4 E - C 2
25776E-02
26569E-02
27357E-02
28137E-02
28912E-02
29679E-C2
30442E-02
31198E-02
3195Gt-02
32696E-C2
33436E-02
34172E-02
34901E-02
35621E-02

0.
C.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
c.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

'o.
0.
0.
0.
c.

54146E-04
13881E-03
23224E-03
32961E-03
42888E-03
52908E-03
62974E-03
73036E-03
83093E-03
93123E-03
103126-02
11307E-02
12298E-Q2
13284E-02
14266E-02
15243F-02
16215E-02
17182E-02
18144E-02
19103E-02
20055E-02
21003E-02
21943E-G2
22B86E-02
23822E-02
24752E-r02
25679E-02
26601E-02
27520E-02
28434E-02
29345E-02
30250E-02
31154c-02
32052E-02
32948F-02
33841E-02
34728E-02
35614E-02
36492E-02
37360E-02

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

"o.
0.
0.
0.
0.
0.

" 0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

• o.
0.
0.
0.
0.
:0.
0.
0.
0.
0.

16339E-03
36749E-03
57607E-03
78946E-03
99968E-03
12080E-02
14143E-02
16131E-02
18199E-02
20194E-02
22168E-02
24121E-02
26Q55E-02
27970E-02
29366E-02
31748E-02
33610E-02
35457E-02
3728SE-02
39106E-C2
4G9G9E-02
42697E-02
44474E-02
46236E-02
47988E-02
49726E-02
51455E-02
53170E-02
54U77E-02
56570E-02
58256E-02
59930E-02
61596E-02
63250E-02
64896E-02
66M7E-02
68165E-02
69786E-02
71394E-02
72982E-02

0.3314
0.3777
0.4017
0.4175
0.429G
0.4380
0.4453
0.4514
0.4566
0.4611
0.4652
0.4668
0.4720
0.4749
0.4776
0.4801
0.4824
0.4846
0.4866
0.4385
0.49C2
0.4919
0.4935
0.4950
0.4964
0.4978
0.4991
0.50C3
0.5015
0.5026
0.5037
0.5048
0.5056
0.5067
0.5077
0.5086
0.5095
0.5103
0.5H1
0.5119
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Table S144. Radiative properties of rain:
T = 293.2K (20C).

v = 53.8 GHz,

(g

M R b

m ) (mm hr ) (m )

a amax

(mm) (m )

3 < <*)

(m'1) (m"1)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5
3.6
3.7
3. 8
3.9
4.0

1.17
2.66
4.31
6. 07
7.91
9.63

11.81
13.84
15.92
18.05
20.22
22 .42
24.66
26.94
29.24
31.56
33.94
36.33
38.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
58.36
61.46
64.03
66.72
69.37
72.05
74 .73
77.43
SO. 15
82.89
85.63
88.39
91. 17
93.96

3970.3
3333.b
301 7.1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292. 8
2233.2
2180.6
2133. 7 ~"
2091.5
2053. 1
201B.O
1985. 7
1955.8
1S?8. 1
1902.2
1878.0
1855.2
1 833. 8
1813.5
1794.4
1 776. 1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669. 9
1657.1
164t. 8
1632.9
1621. 5"
1610.4
1599.7
1589.3
1579.3

2.376
i.533
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364

"4.461'
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5 .720
5.765
5.309
5. 851

"5.893 .'
5.934
5.975
6.0CC
6.000

0.10607E-03
0. 22118E-03
C.33347E-03
0.44241E-03

. C. 54815E-03
0.651U1E-03
0.75134E-C3
0.84929E-03
0. 94519E-C3
0. 10392E-C2
0.11314E:-02
O.U220E-02
0.13111E-02
0.13988E-C2
0.14852E-G2
0. 15705E-02
0.16545E-02
0.1 7375t -C2
0. 18194E-02
0.190C4E-02
0.19604E-02
0.20596E-02
0.21380F-02
0.22155E-C2
0.22923E-02
0.23683E-02 '
0 .24437L-C2
0. 25183E-02
0 .25923F-G2
0.26657E-02
0.27385E-02
0.28106E-02
0.2a 'S23E-02
0.29534E-02
0.30239E-02
0.30940E-02
0. 31635E-02
0.32326E-02
0.33011E-02
0.33686E-02

0.55884F-04
0.14260P-03
0.23855E-03
0.33825E-03
0.43984E-03
0.54234E-03
C.64529E-03
0.74818E-03
0.85101E-03
0.95354E-03
0. 1C557E-02
6. 11574E-02
0.12587E-02
0.13'i95E-02
0.14598E-02
0.15597E-C2
0. 16 590 F- 02
0.17573E-C«i
0.18561E-02
C.19540E-02
0.20514E-02
0.21482E-02
C.22447F-02
0.23406E-0? "
0 .24362E-02
0.25313E-02
0.26260E-02
0.27201E-02
0.28140E-02
0.29073E-02
0.30004E-02
0.3C929E-02
C.31852E-02
0.32770E-02
0.33685E-02
0.34597E-02
0.35504E-02
0.36409E-02
0.373C6E-02
0.38193E-02

0.16195E-03
0.36398E-03
0.57203E-03
0.78066E-03
0.98800E-03
0.11934E-02
0.13966E-02
0.15975E-02
0. 17962E-02

"" 0. 19927E-02
0.21871E-02
'0.23794E-02
0.25698E-02
0.27583E-02
0.29450E-02
0.31302E-02
0.33135E-02

' '0.34953E-02
0.36755E-02
0.38544E-02
0.40318E-02
0.42078E-02
0.43827E-02

'0.455616-02
0 .47285E-02
0.489956-02
0.50696E-02
0.52384E-02
0.54063E-02
0.5573CE-02

'0. 57389E-02.
0.59036E-02'
0 .60675E-02
0.62303E-02
0.63925E-02
0.65537E-02
0.67139E-02
0.68735E-02
0.70316E-02
0.71879E-02

0.3451
0.3923
0.4170
0.4333
0.4452
0.4545
0.4620
0.4684
0.4738
0.4765
0.4827
0.4664
0.4898
0.4929
0.4957
0.4933
0.5007
0.5029
0.5050
0.5070
0.5083
0.5105
0.5122
0.5137
0.5152
0.5166
0.5180
0.5193
0.5205
0.5217
0.5223
0.5239
0.5250
0.5260
0.5270
0.5279
0.5288
0.5297
0.5305
0.5313



Table S145. Radiative properties of rain: v = 53.8 GHz,
T - 303.2K (30C).
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M

(g m

0.1
0.2
0.3
0.4

: 0.5
0.6
0.7

: 0.8
0.9
1.0
1.1
1.2
1.3

1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3. 1
3.2
3.3
3.4
3.5 .
3.6
3.7
3.8
3.9
4.0

R

) (mm hr

1.17
2.66
4. .31
6.07
7.91
9.83

11.81
13.84
15.92
13.05
23 .22
22 .4^
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41. 18
43.64
46. 13
48.63
51. 16
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72 .05
7<».73
77.43
80. 15
82.89
85.63
83.39
91.17
93.96

b

"~-**\ / ~-l-\)(m )

3970.3
3338. 8
3017. 1
2607.8
2655.5
2537.3
2441.4
2361.2
2292. 8
2233.2
2160.6
2133. 7
2091.5
2053.1
2018.0
1985. 7
1955.8
1928. 1
1902.2
1878.0
1855.2
1833.8
1813.5
1794.4
1776.1
1758.8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621. 5
1610.4
1599.7
1589.3
1579.3

a
max

(mm)

2.376
7.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.0CO
6.000

a

(m"1)

0.10421E-C3
0.21580E-03
0.32394E-C3
0 .42843E-C3
0. 52957E-C3
0. 62777E-03
0. 7234CE-03
0.81663t-03
0.90782E-C3
C.99710E-03
C. 10846E-02
0. 11706E-C2
0. 12551E-C2
0. 13382E-C2
0.14200t-02
0.15C07E-02
C. 15802E-02
0. 16536E-02
0. 17361E-02
0. 18127E-02
0. 18683E-02
C. 1963CE-02
0.20371E-C2
C. 211C2E-02
0.21825E-C2
0. 22545E-02
0 .23256E-C2
C.23960E-C2
0. 24658E-C2
0.2535GE-02
0.26036E-02
0 .26717E-02
0 .27392E-C2
0 .28062E-02
0.26727E-02
0. 29387E-02
0.30042E-02
0.30693E-02
0.31337E-02
0.31974E-02

6

C.56800E-04
0.14480E-03
0.24167E-03
0.34249E-03
0.44524E-03
0.54889E-03
0.65301E-03
0.75707E-03
0.86107E-03
0.96478F-03
0. 10681E-02
C.11710E-02
0.12735E-02
0. 13754F-02
0.14769E-02
0.15780E-02
0.16785E-02
0. 177846-02
0.18779E-02
C. 19770E-02
C.20755E-02
0.21735E-02
0.22712E-C2 ..
C .23682E-02
0.24650E-02
C.25612E-02
0.26570F-02
0.27523E-02
C.28473E-02
C.29418E-C2
0.30360E-02
0.31297E-02
C.32231E-02
0.33160E-02
C.34087E-02
0.35010E-02
C.35928E-02
0.36844E-02
0.37752E-02
0.38650E-02

K

(m"1)

0.16101E-03
0.36061E-03
0.56560E-03
0.77092E-03
0.97481E-03
0.11767E-02
0.13764E-02
0.15737E-02
0. 17689E-02
0.19619E-02
0 .21523E-02
0 .23416E-02
0.2S285E-02
0.27136E-02
0.28969E-02
0.30786E-02
0.32586E-02
0.34371E-02
0.3614CE-02
0.37897E-02
0.39638E-02
0.41365E-02
0.43082E-02
0.44785E-02
0.46477E-02
0.48156E-02
0 .49826E-C2
0.51483E-02
0.53132E-02
0.54768E-02
'0.56397E-02
0. 58014E-02
0.59623E-02
0.61222E-02
0.62813E-02
0.64397E-02
0.65970E-02
0.67536E-02
0.69089E-02
0.70623E-02

0)

0.3528
0.4016
0.4273
0.4443
0.4567
0.4665
0.4744
0.4811
0.4868
0.4918
0.4962
0.5001
0.5036
0.5069
0.5098
0.5126
0.5151
0.5174
0.5196
0.5217
0.5236
0.5254
0.5272
0.5288
0.5304
0.5318
0.5333
0.5346
0.5359
0.5371
0.5383
0.5395
0.5406
0.5416
0 .5427
0.5437
0.5446
0.5455
0.5464
0.5473



Table S146. Radiative properties of rain: v = 60.0 GHz,
T - 263.2K (-10C).

183

M R

-3 -1
(g m ) (mm hr

0 1• i
o ?\j * f.
0 -j

• 3

0.4
O r

* ->

0 ^• O

0 7• f

0.8
O QW • v
i r,
1 • V

i i1*1
i oL • £
1 ^A • 3
7 >i
1 • *t

1 51 • J

1 6A • o
1 7

• f
l oi • O
i Q1 * 7
7 ni • U

7 1t. * I
2 O

• t
7 aC- • J

? 4£. • *t

2 C
• J

7 ^L. • O

7 7£. • *
2 p• C
> Q£ • "
•2 r\
3 * U
a i
J • 1

"^ ?J • £

3 -a
• 3

^ 4-> • **

^ hj * j
1 A-* • o
3 7v* • *
3. 8
3 9J • 7

4.0

1. 17
2.66
4.31
6.07
7 91I ft) 7 A

9.83
1 1.8 1
13.34
15.92
18.05
?0 . 22
22.42
24.66
26.94
29. 24
31.58
33.94
36. 33
38. 74
41.16
43 . 64
46. 1 3
48. 63
51.16
53.71
56. ? 7
5o. 86
61.46
6 4 . C a
66. 72
69. 37
72.05
74. 73
77.43
80. 15
82.89
85.63
88.39
91. 17
93.96

b

) (m'1)

3970.3
333H. 8
30.1 7. 1
2807. 3
2655.5
2537. 3
2441.4
2361.2
2292. 8
2233. 2
2180. 6
2 1 3 3 . 7
2091. 5
2053. 1
2 0 i fl . 0
1985.7
1 955 . 8
1928. 1
1902.2
1 878. 0
1855. 2
1833. 8
1813.5
1794.4
1 776. 1
1753.8
1742. 3
1726.6
171 1. 5
1697.0
1683. 2
1 669. 9
1657. 1
1 644. 8
1632.9
1 6 i 1 . 5
1610. 4
1599. 7
1 569. 3
1579.3

a
max

(mm)

2.376
2.833
3. 139
3.377
3.573
3. 742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4 .873
4.944
5 .012
5.078
5.141
5 .202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.309
5.S51
5.893
5.934
5.975
6.000
6.0 CO

a

(m"1)

0.13362E-C3
0.27479E-C3
0.41220E-03
0. 54545E-03
0. 674S2E-03
0.80074E-03
0.92365E-03
0. lC437t -C2
0. 11614E-02
0. 12767E-C2
0. 13900L--C2

" 0. i 5Ci3 t -02
0.161C9E-02
0.17167E-02
0. 18250C-02
0. 19300E-02
C . 2 0 3 3 5 E - C 2
0. 21356h-C2
0.22366E-02
0.23365E-02
0.24351E-C2
0 .2532SE-C2
0,26295fc-02
C . 2 7 2 5 1 E - 0 2
C . 2 8 2 C O E - C 2
0.2913St-02 '
0 .3COo9c-02
0. 30991E-C2
0.31906E-02
0. 32813E-02
0. 33713E-02
0. 34605E-02
0. 35492E-02
0.36370E-02
0 .37244E-02
0.38111E-02
0.38972E-02
0.39827E-02
0.40674E-C2
0.41511E-02

6

(m'1)

0.58497E-04
0. 14545E-03
0.23942E-03
C.33610E-03
C.43379E-03
0.53172E-03
0.62958E-03
0.72701E-03
0.82403E-03
C.92049&-03
0 . i C 1 6 4 € - 0 < >
0.111H.L-02
C. 120b2E-02
0. 13002E-02
C.13936F.-02
0. 14865E-0;?
0. 15787t-02
0.16703E-02
C . 1 7 f c l 3 E - 0 2
0.18519F.-02
0. 19418E-02
0.20312E-02
C.21202F-02

" C.22086E-02
C. 229666-02
0.23040f:-02
0 .24710E-02
0 .25575E-02
0.26437E-02
C.27293P-02
0.28147E-02
0.28995E-02
C . 2 9 8 4 0 E - 0 2
0. 30680E-02
0.31517E-02
6.32351E-02
C.33180E-02
C.34007E-02
0.34826E-02
0.35636E-02

K

(m'1)

0.19212E-03
0.42023E-C3
0.65162E-03
O.S8155E-03
0. 11086E-02
C.13325E-02
0.15532E-02
0. 17707E-02
0. 19854E-02
0.21972E-02
Q.24064E-02
0 .26129E-02
0.28171r-02
0.30190E-02
0. 32187E-02
0.34165E-02
0 . 3 6 1 2 I E - 0 2

" 0. 38059E-02
0.39979E-02
0.41883E-02
0.43769E-02
0.45639E-02
0.47496E-02
0.49337E-02
0.51165E-02
0.5297oE-02
0.54779E-02
0.56566E-02
0. 5834 3 E -02
0'. 601C6E-02

- '0.61859C-02
0 .636COE-02
0.65331E-02
0.67050E-02
0.68761E-02
0.70462E-02
0.72152E-02
0.73833c-02
0.7550CE-02
0.77146E-02

0)

0.3045
0.3461
0.3674
0.3313
0.3913
0.3991
0.4053
0.4106
0.4150
0.4139
0.4224
0 .4254
0.4282
0.4307
0.4330
0.4351
0.4370
0.4. -5 89
0.4406
0 .4422
0.4436
0.4451
0.4464
0.4476
0.4489
0.4500
0.4511
0.4521
0.4531
0.4541
0.4550
0.4559
0.4567
0.4576
0.4584
0.4591
0.4599
0.4606
0.4613
0.4619



Table S147. Radiative properties of rain: v = 60.0 GHz,
T = 273.2K (O.OC).
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M R b a a
max

(g m~3) (mm hr"1) (nf1) (mm) (nf1) (nf1) (m"1)

O.I
0.2
0.3
G.4
0.5
0.6
0.7
Q.B
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.C7
7.91
9.63

11. HI
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46.13
48.63
51.16
53.71
56.27
53.86
61.46
64. 08
66.7.?
69.37
72.05
74.73
77. <O
80.15
82.89
85.63
88.39
91.17
93.96

3970.3
3336. a
3017.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2053.1
2C13.0
1985.7
1955.3
1928. 1
1902.2
1873.0
1855.2
1833.8
1813.5
1794.4
177b.l
1758.8
1742.3
1726.6
1711.5..
1697.0
16S3.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4. 798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5. 309
5.851
5.393
5.934
5.975
6. COO
6. CCO

C. 132046-03
0.27064E-03
0.40457E-03
0. 53380E-03
0.658796-03
0.780086-03
C.89818E-03
0. 10133E-02
C.11259E-02
0. 12361E-02
0. 13442E-02
0.14503E-C2
0. 15546E-C2
0. 165716-C2
0.17581E-02
0 .18577E-02
0.1955SE-02
0 .20527E-C2
0.21463E-02
0.224286-02
0.233626-02
0.242846-02
0.25198E-02
0.261C1E-02
0.26996E-02
0. 27S82E-C2
0.28760E-02
0.2962SE-C2
0. 30491E-02
0. 313456-02
0.32192E-02
0.33032E-02
0. 338666-02
0. 346936-02
0.35514E-C2
0.36329^-02
0.37138E-02
0.37941E-02
0.38737E-C2
0.39523E-02

0.656466-04
0. 161366-03
0.263936-03
0.368926-03
0.47462E-03
0.580326-03
0.68572E-03
C.79049E-03
0.89467E-03
0.998146-03
0.11009E-02
C.12028E-02
0.13041E-02
0.14046E-02
0.15C43E-02
0.16035E-02
0. 17019S-02
C. 17996E-02
0.18966E-02
0.1S932E-02
0.20890E-02
C. 216426-02

. ,C.22790f: -02
0 .2373GE-02
0.24667E-02
0.25597E-02
0.26523E-02
0.27443F-02
0.28359E-02
C.29269E-02
C.30176F-02'
0.31077E-02
C.31975E-02
0.328676-02
0. 337566-02
0.346416-02
0. 355216-02
0.363996-02
0.372696-02
0.38128E-02

0.197696-03
0.43200E-03
0.666506-03
0.90271E-03
0.11334E-02
0.13604E-02
0. 158396-02
0.1S038E-02
0.20206E-02
0.223436-02
0.244516-02
0. 265316-02
0.285866-02
0.306176-02
0.326256-02
0.346126-02
0.365786-02
0. 385236-02
0.404506-02
0.423606-02
0.442526-02
0.461266-02
0.479886-02
0.493326-02
0.516636-02
0. 534796-02
0.552836-02
0.570716-02
0.588506-02
C. 606146-02
0.623686-02
0.641096-02
0.658416-02
0.675606-02
0.69270E-02
0.709716-02
0.726596-02
0.74 3 40 6 -02
0. 760066-02
0.77651E-02

0.3321
0.3735
0.3948
0.4C87
0.4188
0.4266
0.4329
0.4382
0.4428
0.4467
0.4502
0.4534
0.4562
0.4587
0.4611
0.4633
0.4653
0.4671
0.4689
0.4705
0.4721
0.4735
0.4749
0.4762
0.4775
0.4786
0.4798
0.4E08
0.4819
0.^.829
0.4838
0.4347
0.4856
0.4865
0.4873
0.4&81
0.4889
0.4896
0.4903
0.4910



Table S148. Radiative properties of rain: v = 60.0 GHz,
T = 283.2K (IOC).
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(g

M R b

m ) (mm hr ) (m )

a a 6
max

(mm) (m ) (m )

K 0)

(m'1)

0.1
0.2
C.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
i.3
1.4
1.5
1.6
1.7
i.a
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.63

11.61
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
38.74
41.18
43.64
46. 13
43.63
51.16
53.71
56.27
58.86
61.46
64.06
66.72
69.37
72.05
74.73
77.43
80. 15
32. b 9 "
85.63
68.39
91.17
93.96

3970.3
3338. 6
3017. 1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233 .2
2180.6
2133.7
2091. 5
2053.1
2018.0
1965. 7
1955.8
1928.1
1902.2
1878.0
1855.2
1833. S
1813.5
1794.4
1 776.1
1758.8
1742.3
1726.&
1711.5
1697.0
1663.2
1669.9
1657.1
1644. 8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364

' " -4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5. 809
5.651
5.693
5.934
5.975
6.0CO
6.000

C.12787E-C3
0.26143E-03
0.36988E-03
0.51341E-03
C.63261E-03
0.74806E-03
0.86029E-03
0. 96957E-03
0.10763E-02
C. 11807E-02
0. 12830E-02

" 0. 13833E-C2
0.14819E-02
0. 1578<3E-C2
0. 16741E-02
0. 17681E-02
0.18606E-02
0. 19519E-02
0.20420E-02
0.21310E-02
0.22189E-02
0. 23058E-G2
0. 239176-02
0.24767E-02~"
0.25609E-02
C.26441fc-02
0.27267E-02
0.2SC83E-02
0. 28893E-C2
0.29695E-02
0. 30491E-02
0.31280E-C2
0. 32C636-C2
0.32639E-02
0.33609E-02

" 0.34374E-02
C.35133E-02
0.35887E-02
0.36633fc-02
0.37370E-02

0.69951E-04
0.170956-03
0.27874E-03
0.38882E-03
0.49949E-03
0.61002E-03
0.72016E-03
C.82954fc-03
0.938265-03
0. 10462f:-02
0. 11533E-02
0.125966-02
0.13650E-02
0.14697E-02
0.15736E-02
0.16768E-02
0.17792E-02
0. 1880-35-02
0.19819c-02
0.20823E-02
0.21820E-02
0.22810E-02
0.23796E-02
0.24774E-02
0.25747E-02
0.26714E-02
0.27677E-02
0.28633E-02
0.29585E-02
0.30531E-02
0.31473E-02
C.32409E-02
0.33342E-C2
0.34269E-02
0.35193E-02
0.36112E-02
0.37C-26E-02
0.37937E-02
0.38841E-02
0.39733E-02

0.19782E-03
0.43238E-C3
0.66662E-03
0.90223E-03
0.11321E-02
C.13581E-02
0. 15804E-02
ri. 17991E-02
0.20146E-G2
0.22269E-02
0.24363E-02
0 .26429c-C2"
0 .28469E-02
0.30485E-02
0.32477E-02
0. 34449E-02
0.36399E-02
0.3832PE-02
0.40239E-02
0.42134E-02
0.44C09F-02
0.45&68E-02
0.47713E-02
0.49541E-C2
0.51356E-02
0.531566-02
0.54943E-02
0.56716E-C2
0. 58478E-02
0.60226E-02
0.61964E-02
0.63659E-02
0.654C5E-02
0.67107E-02
0.68802E-02
0.70466E-02
0.72159F-02
0.73«24E-02
0.75474E-02
0.77103E-02

0.3536
0.3954
0.4169
0.4310
0.4412
0.4492
0.4557
0.4611
0.4657
0.4698
0.4734
0.47b6
0.4795
0.4821
0.4845
0.4668
0.4883
0.4907
0.4925
0.4942
0.4958
0.4973
0.4987
0.50C1
0.5013
0.5026
0.5037
0.5048
0.5059
0.5069
0.5079
0.5089
C.5098
0.5107
0.5115
0.5123
0.5131
0.5139
0.5146
0.5153
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Table S149. Radiative properties of rain: v = 60.0 GHz,
T = 293.2K (20C).

M

(g m ) (mm

R b

hr"1) (m'1)

a amax

(mm) (m )

e

On'1)

< 0)

(m'1)

0.1
0.2
0.3
0.4
0.5
C.6
0.7
C.8
0,9
1.0
U l
1.2
1.3
1.4
1.5
1.6
1.7
1.3
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.6
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11. ei
13.84
15.92
18.05
20.22
22.42
24.66
26.94
29.24
31.58
33.94
36.33
3K.74
41.18
43.64
46. 13
48.63
51.16
53.71
56.27
5B.S6
61.46
64.08
66.72
69.37
72.05
74 . 7 3
77.43
80. 15
82.89
85.63
88.39
91. 17
93.96

3970.3
3338.8
3017.1
2807. 8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7
2091.5
2C53.1
2018.0
1985.7
1955.8
1928. 1
1902.2
1378.0
1855.2
1833.8
1813.5
1 794. 4
1776. 1
1758. 8
1742.3
1726.6
1711.5
1697.0
1683.2
1669.9
1657.1
1644.8
1632.9
1621.5
1610.4
1599.7
1589.3
1579.3

2.376
2.833
3.139
3.377
3.573
3.742
3.391
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.873
4.944
5.012
5.076
5.141
5.2C2
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.674
5.720
5.765
5.809
5.851
5.893
5.934
5.975
6.000
6. 000

0. 12372E-C3
0. 25196f-03
0.374716-C3
0.492396-03
0.60570E-C3
0. 71527E-03
0.82164E-03
0. 925106-03
0.102616-02
0.11248E-02
0. 12214E-02
0.131616-02
0.14C90E-02
0. 15CG4E-02
0.15902E-02
0. 16788E-C2
0.17659E-C2
0.18519E-C2
0. 19367E-02
0.20204E-02
0.21031E-C2
0.21848E-02
0 .22656E-C2
0.23455E-C2
0. 24246E-02
C.25C28E-C2
0. 258036-02
0.2657CE-C2
C. 273316-02
0.28084E-C2
0.286315-02
0.295726-C2
0. 30306E-C2
0.31035E-02
C. 31758E-C2
0.324756-02 '
0. 33187E-02
0.33894E-02
0.34594E-02
0.35285E-02

0.72599F-04
0. 17681E-03
0.28782E-03
0.401CbE-03
0.514846-03
C.62843E-03
0. 741576-03
0.85392E-03
0.96556E-03
0. 107646-02
0 .11f l&3E-02
C. 129546-02
0.14036E-02
0.15110E-02
0.16177E-02
0.17236E-02
0.162876-02
0.193306-02
0.20366E-02
0.213966-02
0.224196-02
0.23434E-02
0.24445E-02
0. 254486-02
0.264476-02
0. 274386-02
0.284255-02
C.29406E-02
0.3C362E-02
0.313526-02
0.32318E-02
0.332786-02
0.34235E-02
0.351856-02
C. 361336-02
0.370756-02
0.380136-02
0.38947E-02
0.39873E-02
0.4C788E-02

0.19632E-03
0.42878E-03
0.66252E-03
0.893456-03
0. 112056-02
0.1J437E-02
0.156326-02
0.17790E-02
0.19916E-02
C.22011E-02
0.24076E-02
0.26114E-02
0. 2i i l27E-02
0.301146-02
0.320796-02
0.340246-02
0. 359466-02
0.378496-02
C.39732E-02
0.41000E-02
0.434496-02
0 .45282E-02
0.47101E-02
0.48903E-02
0.506936-02
0.52466E-02
0.54229E-02
0.55976E-02
0.57713-E-02
0. 59436E-02
0. 611506-02
0.62850E-U2
0.64541E-G2
0.662206-02
0.678906-02
0.69551E-02
0.71200E-02
0. 728416-02
0.74467E-02
0.76073E-02

0.3698
0.4124
0.4344
0.4489
0.4595
0.4677
0.4744
0.4800
0.4343
0 .4890
0.4927
0.49oO
0.4990
0.5018
0.5C43
0.5066
0.5087
0.5107
0.5126
0.5143
0.5160
0.5175
0.5190
0.5204
0.5217
0.5230
0.5242
0.5253
0.5264
0.5275
0.5285
0.5295
0.5304
0.5313
0.5322
0.5331
0.5339
0.5347
0.5354
0.5362



Table S150. Radiative properties of rain: v = 60.0 GHz,
T - 303.2K (30C).
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M R

(g m ) (mm hr

0.1
0.2
0.3
0.4
0.5
C.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2. 7
2.*
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.6
3.9
4.0

1.17
2.66
4.31
6.07
7.91
9.83

11.31
13.84
15.92
18.05
20.22
22.42
24. 60
26.9'.
29.24
31.58
23.94
36.33
3B.74
41.13
43.64
46.13
43.63
51. 1.6
53.71
56.27
58.86
61.46
64.08
66.72
69.37
72.05
74. 73
77.43
ao.is
£2 .99
85.63
83.39
91.17
93.96

b

Km'1)

3970.3
333b.8
3C17.1
2807.8
2655.5
2537.3
2441.4
2361.2
2292.8
2233.2
2180.6
2133.7 ""
2091.5
2053. 1
2C18.0
1935.7
1 955.8
1928. 1 '
1902.2
1673.0
1655.2
1833.8
1813.5
1794.4
1776.1
1753. 8
1742.3
1726.6
1711.5
1697. C
1683.2
1669.9
1657. 1
1 644. 8
1632.9
1621.5
1610.4
15^9.7
1589.3
1579.3

a
max

(mm)

2.376
2.833
3.139
3.377
3.573
3.742
3.891
4.025
4.147
4.259
4.364
4.461
4.552
4.639
4.721
4.798
4.373
4.944
5.012
5.078
5.141
5.202
5.261
5.318
5.373
5.427
5.479
5.530
5.579
5.627
5.074
5.720
5.765
5.809
5.651
5.393
5.934
5.975
6.000
6.0CO

a

(nT1)

C. 12054E-C3
0. 24394E-03
0. 36137E-C3
0.47359E-C3
0.58139U-03
0.6tJ545E-03
0.73634E-03
0. 88436E-03
0.97993E-03
0. 10733E-02
0.11646E-02

' 6.12540E-C2
0.13418E-C2
0. 14230t-02
0. 15128E-C2
0.15963E-02
0. 16784E-02
0. 17594E-02
0.18393E-02
0. 19182E-C2
C. 19960E-02
C'.20729t-02
0 .21489E-C2
0.22241E-C2 "
0 .229R5E-02
0.23721E-0?
0.24450E-C2
0.25171E-02
0 .25836E-C2
0.26594E-02
0.27296E-02
0.27992E-02
0.2So82t-02
0.29366E-02
0. 3"046E-C2
0. 30720E-02
0. 31388E-02
C.32052t-02
0.32709t-C2
0.33358E-02

e

(m'1)

C.74093F.-04
0.18C05E-03
0.29283E-03
0.4C7366-03
0.52342E-03
0.63877E-03
C.75368fc-03
0.86777E-03
0.9U114E-03
C.10937E-02
0.12053E-02
0. 13161E-02
C.14260E-02
0. 1535if:-02
0. 16434E-C2
0.17510F-02
0. 18577E-02
0. 19637E-02
0.20689F-02
C.21736F-G2
0 .22774E-02
C.236C6E-02
0.24833E-02
0.25852E-0?
0.26867E-02
C.27874E-02
C . 2 8 6 7 7 E - 0 2
0 .29873E-02
0.3C864E-02
0.31850E-02
0.328316-02
0.33807F-02
C.34773E-02
0.35744F-02
0.36707E-02
C.37664T-02
C.38617F-02
0.39566E-02
0.40507E-02
0.41436E-02

(m"1)

0. 19463E-03
0.42399E-03
0.65421E-03
0.88145E-03
0. 11048F.-02
0.13242E-02
0. 15400E-02
0 .17521E-02
0.19611E-02

'0.216695-02
0.23699E-02
'0.25701E-02
0.27679E-02
0.2963/E-02
0 .31562E-02
0 .33473E-02
0.35362E-02
0 .37231E-02
0.39082E-02
0.40917fc"-02
0 .42734E-02
0.44535E-02
0 .46322E-02

"0.48093E-02
0.4S85?E-02
0.51594E-02
0 .53326E-02
0 .5504^^-02
0 .5675IE-02
0.58444t-02
0.60128E-02
0.61793E-02
0.63461E-02
0.65110E-02
0.66752E-02
0.683fJ4E-02
0.70004E-02
0. 71617E-02
0.73216E-02
0.74794E-02

U)

0.3807
0.4247
0.4476
0.4627
0.4738
0 .4824
0.4894
0.4953
0.5003
0.5047
0.5036
0.5121
0.5152
0.5181
0 .5207
0.5231
0.5254
0.5274
0.5294
0.5312
0.5329
0.5346
0.5361
0.5375
0.5389
0.5402
0.5415
0.5427
0.5439
0.5450
0.5460
0.5470
0.5480
0.5490
C.5499
0 . 5 5 C) 8
0.551 6
0.5525
0.5533
0.5540
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1.675 GHZ

Fig. S35.

Content of Liquid Water, M (g m )

Rate of absorption of microwaves by liquid water
cloud and M-P rain: v = 1.675 GHz.
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35.100 GHZ

Fig. S36.

_3
Content of Liquid Water, M (g m )

Rate of absorption of microwaves by liquid water
cloud and M-P rain: v = 35.100 GHz.
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IV. Scattergrams

In Sec. A, Chapter VIII of Vol. I, scattergrams were shown

(Figs. 66 to 68) of the katabatic emission of the atmosphere, T (K),

versus the logarithm of the equivalent depth of liquid water in the

rain mass, W (mm) for frequencies of 10.69, 19.35, and 37.0 GHz for

normal incidence and for 320 model atmospheres. Similar plots are

shown in Figs. S37 to S39 for frequencies of 8, 15.375, and 33.2 GHz,

respectively. Scattergrams of the brightness temperature of upwelling

radiation, T (K) (see Eq. 84, Vol. I) versus In W are shown in

Figs. 840 to S45 for frequencies of 8, 10.69, 15.375, 19.35, 33.2,

and 37.0 GHz, respectively, for normal incidence, for a calm ocean

and for 320 model atmospheres. Plots of T (K) versus the logarithm

of the equivalent depth of liquid water in cloud and rain form, W (mm),

are shown in Figs. S46 to S51 for the same frequencies as above, for

normal incidence, for a calm ocean, and for 582 model atmospheres.

Similar plots of T (K) versus In W are shown in Figs. S52 to S57.
U JO
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'St
vr

^^* 4^L —

^̂ 1
J*
ir
V*

^L-LiRfc
Cr
1?
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ssaû qSfjg



205

*****t*Jv
+***

•**

.
******* v>

* *

2

1
•o
o

*****
ao

o
1-1
o

o

o

o
d

10
CO

3
O

CJ

C
CO

:e
r 

in
 

C
om

bi
ne

d

cr
•H

M-l
O

4J
d.
CU
Q

C
CD

•H
3

HH
O

60
O

N
PC
o

co r>.
3 (O
CO
M II
0)

COcu ..
J-l CO
cu co

CO
O T3
S 3
4-> O
CO rH

CJ
rH
CU T3

O CO

m -H
l»» co
m vi

IK 13o cu
c

e -H
o ,£>
•H
CO
CO
•H
S C
0) -H

co
m

CU )~l
> cu
CO W
5 CO
O &

CJ T3
•H -H
6 3

cr
o -H

o
•

o

CO <4H
r^ O

CO

4-1 J-J
C

<4H CU
0 rH

e 5
CO -H
r< 3
oo cr
M CU
cu
1 I Ij

4-1 -H
(0 CU
o ,c

C/3 4J

m

oo
•rH

OOC 093 003 OST 001 05

1 ' ssauaqg-tag



206

0
1 1 ( 1 1 1

*

i
• 4.

+ *

''V.
** / 4, »

** * . t •

% * * *
: *^*/* , . *•*,

^ ^ A *. ^ ^^L
^*><^*4»^ ^^A * * ^JM?>

**** ̂ L^fSf+ ™"" ^^sifr
*^4*. + ^ ^^^&

H^^P f̂e
r̂4M^ f̂e

' A*.4v^KvW

**t̂ ^^>^̂ pBBf
j|9r
^jQft
^^^v" A^^^^^p^

' flU^ftB.

J^^SJ
^F<i*

A ^^
.dfe^̂ k

«E^̂ v
^^ t̂^^^ ^
A. $ ̂
fiL^^feJ?*^^
^^AAT

c * *»*
"J"J . *^

* %• ^
- »^^ ^^AI%

^J <A ^

C* fS .

« o t» *• -
3 *3 • «•* '
0 0 » **
O 0 ^

. ^^ ^4^
"* ^^ A

^
.

.

*
*****

•

1 1 1 1 1 1

0 /~N

o B
rH B

o<

•̂

CO
CO

s

3
o
rH
CJ

*o
°. §
o
rH C

•H
cO
p^

HI
C

•H

•g
O
u
c

•H

0)
0 4-»

CO
rH IS

*CJ
•H
3
a*
•rl

hJ

M-J
o
r|
4-1
O<
a)
O
j_t

c
i~H O

rH
O cfl

•H
3
cr1

W

Ct-|

0

B
4J

- i•rl
M
CO
00
o
1-J

0

o

0)
CJ
C
fllvu
TJ
•H
CJ T3
c <u
•H C

•H

*« "sg o
0

O
C C

•H

0 rl
m o
to co
0) 3
t-t
Q) TJ

0.-3
co a1

i3
4J
CO <4H

0
^J
^^a) .c:
T3 4-t
o o.
B <u

r̂ > 4-i
m C

cu
14-1 rH
O CO

C -H
0 3•H cr
4-1 0)
Cfl
•rl Vl N
-0 vH 33

CO Q) O
^ .̂ ~1

4J O
00 •
C en oo
•rl 3
rH CD II
rH 1-1
Q) d) >

s >
(X
3 C ..

cfl co
0) 0) CO
r! CJ qj

4-1 0 B

<4H B T)
O rH 3

CO O
B 0 rH
Cfl O
t-i cfl
00 13
l-i M C
Q) 0 cfl
4-1 UH
4-> C
Cfl T3 -H
a c to

C/3 Cfl (-1

•
CN
m
C/3

,

00
•rl

ooe OLZ oiz 08T 05T 03T 06
n
1 '



207

o
1 1 1 1 1 • 1

_

***+
AJ

+
. ft*

*»

* ** •
•* ** ** ** * * ' :

****»*^* 4 * ""„,•» * » + 4* + ... ,i**/**** 4* * * . ,* * * ^ * * + * * *+ j* ** " *+** *• **j4*'i
* *^^^** ***%^$ u^* * * , . * ̂  ̂ JC'1

^ <t A Tl^

^ * *T 4"*%* V^t A
^ ^^+ *2v^^

»^JH
**5ttfw4^fcvJ

• a
" u^^A

*jLif i
^rlfeV

A t J^
"Hî ^
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