Downloaded from orbit.dtu.dk on: Dec 19, 2017

Technical University of Denmark

)
q
c

i

Table of Exposure Rate Constants and Dose Equivalent Rate Constants

Lauridsen, Bente

Publication date:
1982

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Lauridsen, B. (1982). Table of Exposure Rate Constants and Dose Equivalent Rate Constants. (Risg-M; No.
2322).

DTU Library
Technical Information Center of Denmark

General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/table-of-exposure-rate-constants-and-dose-equivalent-rate-constants(010d8c67-c35f-4aa2-80fe-120cef6b259a).html

RISQ-M-2322

TABLE OF EXPOSURE RATE CONSTANTS AND DOSE EQUIVALENT
RATE CONSTANTS

Bente Lauridsen

Abstract. The exposure rate constant I is calculated and tabu-
lated for 1084 nuclides. The exposure rate constant is defined
as the ratio of the product of the exposure rate and the square
of the distance from a radioactive point source to the source
strength Q.

The dose equivalent rate constant T is here defined as the ratio
of the mean dose equivalent rate to a water cylinder of 30 cm
Giameter and 100 cm height placed 100 cm from a radiocactive
source to the source strength Q. The source is placed at the mid-
plane of the cylinder. The dimensions of the cylinder were chosen
to approximate a human phantom of 70 kg mass. The dose equivalent
rate constant is calculated and tabulated for 1084 nuclides. For
both quantities, r and 7, the contributions from photon energies
below 30 keV and X-rays are omitted.
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1. INTRODUCTION

It is often convenient to know the exposure rate at a given
distance from a radiocactive source and the mean whole body dose
equivalent rate to a person who is situated in the radiation
field from the source.

The simulation of a human phantom is in this report made by a 30
cm diameter cylinder with a 100 cm height . The cylinder
material is water which is approximately equivalent to human
tissue regarding photon absorption and attenuation properties.

In this report the exposure rate and the mean dose equivalent
rate to the above mentioned cylinder 1T m from the source is
calculated for 1084 photon-emitting nuclides. The source
geometry is that of a point source.

The contribution to these two quantities from photon energies
below 30 keV and from X-rays are omitted because such low energy
radiation has no practical importance when handling radiocactive
sources.

2. DEFINITION OF THE EXPOSURE RATE CONSTANT.

The exposure rate constant I' is defined as the ratio of i-dz to
Q, where i is the exposure rate at the distance d from a
photon-emitting point source of strength Q

I‘=i--g-i (1)
and then
iz[’-Q? (2)
d

If T is expressed in units of Rem?/Cich , I is then the exposure
rate in R/h at 1 m's distance from a point source with the
source strength of 1 Ci.



3. CALCULATI.~ OF THE EXPOSURE RATE CONSTANT

A general expression for the exposure rate in air is

e

=9 - (w;_n)air . Ey (3)

¢ = fluence rate

(HSE)air = mass energy absorption coefficient in air

E = photon energy

The fluence rate from a point isotropic source is calculated as:

¢ = —2 (1)
4ra?

which gives the exposure rate:

=9 &) .
X 4-d? ( p Jair EY (5)

Setting (2) equal to (5) gives an expression for the exposure
rate constant T . Inserting EY in units of
MeV/photon , (nen/p)air in em?/g gives T in R:'m?/Ci*h if the
following conversion factors are used:

1 MeV = 1.602 10°!'® Joule
1 Joule = 10°% rad-g
1R = 0.869 rad in air

1°4 = 3.7-10'° disintegrations/sec
1h = 3600 sec

1 em? z 10°"m?
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For a radicactive source emitting n photons each of energy E;
and yield f; the exposure rate constant is then given by:

10
1 =t ~13 * 3.7-10 -3600 .E . . -
r = - 10 -1.602-10 -10 - __0,“9_- ((?) i )i Ei 3 (6)
i=

or

r =1,,54 -i((l‘%'l)nr)i - E; - £ (7

i=1

§. CALCULATION OF THE MEAN DOSE RATE TO - CYLINDER

The mean dose rate to a given cylinder from a photon-emitting
point source of strength Q can be calculated as the dose rate at
the source position fror the cylinder, where the activity Q is
homogeneously distributed in the cylinder (reciprocity theorem).
This is shown in the following with reference to Figure 1.

Figure 1. Geometry for calculating the dose rate at a point P
from a cylindrical source and for calculating the mean
dose rate to a cylinder from a point source.
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A general expressioa for the dose rate 5 is
D = m) 8
D o(p 1-:Y (8)

where
fluence rate

L
1]

Bass energy absorption coefficient

pen
p
E

y photon energy

8.1. Dose rate at a point from a cylindrical source.

The fluence rate at a poirt P from a cylindrical source of
strength Sv is given by

_.SV 1 . T o
¢ (PeCyl) -T,;I W B(E,ur,) e 171 @v (9)
\'A
and then the dose rate at the point P from the cylinder
D(PeCyl) =(L‘§-n-) "B - Ix IP‘W (10)
where
1 r
A= oyt BEmME) e
u, = total linear attenuation coefficient for
cylinder material
= —2
Sy= FRin

B =z dose build-up factor

4.2. Mean dose rate to a cylinder from a point source.

The fluence rate at a point C in the cylinder from a
photon-emitting point source with the source strength Q placed
at P is given by
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$(CeP) = - B{E,u,r)) e 1Ty (11)

4x(r, +r,)?

which gives the dose rate at C

D(Ce P) = (1?)"“‘lr - E - % < A (12)

The mean adose rate in the cylinder is then given as

= 1 en
B (CyleP) = o L(}‘T)\nter S By - g - AV (13)

Comparing (13) to (10) gives

b (cyleP) = (1‘—::1‘-)‘,“:er . (1%'3):1_ - D(Pe Cyl) (18)

For a nuclide emitting N photons each of energy Ej and yield fj
the mean dose rate to a water filled cylinder from a point
source of strength Q placed 1 m from the centerline and in the
midplane of the cylinder is given by

- n
D (CyleP) =;;;2';; Z ( Ivmr )j . Ej . fj «L?Xﬂter):l (15)

=1

the integral I AdV can be expressed as

v
where

k = h/R

p = b/R

G(k,p,uR) is given in ref. 1, but that expression does not
include dose build-up. In this report G is calculated rty
numerical integration where dose build-up 1in the cylinder
material is also considered. G is calculated from the equation:

$ M ok ’ ’
m*dm-d0.4n-B(E,ur’) _-ur
G(k,p,uR) = Io I Io nZ+m2+p2-2mp cos © ¢ (17)

(o]



where
£’ = R- ml-mp cos8+ym?+p?-2mp- cos6-m’nlsin’?e
m?+p?-2mp- cos®
'\’n‘+u’+p’-z-p cos®©
=4
n=2
R
=D
P=3
Hence
- SUCSEON (C W
D (CyleP) LTS 2R =1 G5 (k,p,uR) "f4°Ej o Jwater); (18)

Introducing the conversion factors mentioned in Section 3 gives

10 ~13 ]
(Cyle-P)= 3.7°10 -3600 -1.602-10 -10 -

©lo- |

N
1 1
— g — - . ‘e R en
? rh 5T G5 (k,pP,uR) fJ Ej ((L—p )water)j

=1.08-10°. 2 '%Gj(k'p'”n)'fj'Ej((Egﬂ)water)j "

With the quality factor Qf for gamma radiation equal 1,
expressing R and h in units of ecm, EY in units of MeV, and
(uen/p)water in units of cm /g gives the dose equivalent rate
constant T in units of rem/h-Ci.



5. DOSE BUILD-UP FACTORS

The dose build-up factors are calculated from Capo's foraula
(see ref. 2) for photon energies greater than 255 keV.

B(E,uR) =i t °ij -~ T m ! (21)
i= j=o

or

B(E, uR) 'i 8; Ryl (22)
i=o

wvhere

4

84 =; cij ° g (23)
=0

The coefficients cij are tabulated in ref. 2 for differeat
materials. In this report the figures for water are used.

For energies below or equal to 255 keV the Berger foramula

D(E) "uR

B(E,uR) = 1+ C(E)* (uR) ‘e (2%)

is used.

Vrubel (see ref. 3) has given values for C and D in air in the
energy range 20 keV - 6 MeV. As the build-up factors for water
is nearly equal to those for air Vrubels data are wused to
calculate dose build-up in water. The data are fitted to a
liniar polynomial of order 13 in E.



6. NASS ENERGY ABSORPTION COEFFICIENTS ASD TOTAL LINEAR
ATTENUATION COEFICIENT.

The values far (yen/plair, (yven/p)vater, and (u/p)water are
tabulated in ref. A for 27 photon energies in the range 10 kev
to 10 MeV. Setting p  ,.cer= ! §/cn’ gives the numerical value of
bwater t0 be equal to the numerical value of {(u/pluater -

Logarithaic polynomizls are fitted to the adove mentioned values
so that

ﬁ' (zogp)?

(mm) =10 1 (losk) (25)
; 25 (g &)

(Eﬂ;‘gl)\nm - 10 (26)

u (E) {-:; % (log BY*

( Dz )watcr =10 (21

The values for a;, a4, and ay are calculated by a standard
computer progran. In Table 1, 2, and 3 the values for (pen/plair
{(uen/p)water,and (u/p)water are given for a oaumdber of photon
energies.

7. DATA

The calculations are based on data from the Evaluated HNuclear
Structure Data File of the Oak Ridge Buclear Data Project. This
file contains radiocactive decay data for nearly all nuclides.
The coaputer progras MEDLIST (see ref. 5), among other things,
calculates the energies and intensities of the gammsa radiation
froa each nuclide and tabulates them in order of increasing
energy. A low intensity cutoff limit for the photon yields, 0.1
percent, is build into MEDLIST.

Fachinformationszentrum Energie, Physik, HMathematik GabH,
Fachabteilung III, Daten und PFakten in Karlsruhe continually
updates the MEDLIST file from the latest ENSDF-tapes .



8. TABLES

In tabdle 1, 2, and 3 the mass energy absorption coefficients for
air, the mass energy absorption coefficient for water, and the
mass attenuation coefficient for water are tabulated.

Table 4 gives the calculated values for the exposure rate
constant T and the dose equivalent rate constant T for 1084
nuclides. The nuclide '*’Cs does not emit photons but decays to
137Mga. This nuclide emits photons with an energy of 661.645 keV
and is given as 137Cs+137Ba m in the table. 22%Ra, decaying to
21%p and 2''Bi is given as 226 Ra + da., and the contributions
from 2'*Pb, 2'“Bi and 22°Ra are intluded in T and T . Nuclides
with a metastable phase are marked with a "m".

Table 4 is organized in the following way

Column 1. The mass number and the name of the nuclide.
- 2. The atomic number for the nuclide.
- 3. Half life T% .
. Photon energy Ei in keV.
Photon yield f; in photons per disintegration.
Exposure rate constant T in R-m2?/Ci-h.
. Dose equivalent rate constant T in rem/Ci-h.

]
~N O 0

9. FINAL REMARKS

The tables in this report will be updated every fourth year with
data based on the latest MEDLIST file from
Fachinformationszentrum, Karlsruhe.
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BLE 1

uen/p for air as a function of energy

Energy

keV

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

uen
)
cm? /g

.5699
.6775
. 7540
.0653
.5858
.2505
.0097
.8309
.6940
.5864
.5002
.4298
.3718
.3234
.2828
. 2485
.2195
1947
.1736
. 1554
.1398
. 1263
0.1146
0.1045
0.0956
0.0879
0,0811
0.0751
0.0699
0.0652

O O O O O O O O O O O O O O O = =2 o NN wFk

40
31
12
43
uy
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

cem /g

0.0611
0.0574
0.0541
0.0512
0.0485
0.0462
0.04%0
0.0421
0.0404
0.0388
0.0374
0.0361
0.0349
0.0338
0.0329
0.0320
0.0312
0.0304
0.0297
0.0291
0.0285
0.0280
0.0275
0.0270
0.0266
0.0262
0.0259
0.0256
0.0253
0.0250

70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
a7
88
89
90
91
92
93
94
95
96
97
98
99

o /g

0.0247
0.0245
0.0243
0.0241
0.0239
0.0238
0.0236
0.0235
0.0233
0.0232
0.0231
0.0230
0.0230
0.0229
0.0228
0.0228
0.0227
0.0227
0.0226
0.0226
0.0226
0.0226
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0226
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TABLE 1 continued

pen/pfor air as a function of energy

Energy

keV

100
110
120
130

4o
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390

pen
P

cm?/g

0.0226
0.0228
0.0232
0.0237
0.0242
0.0247
r.0251
0.0256
0.0259
0.0263
0.0266
0.0269
0.0272
0.0275
0.0277
0.0279
0.0281
0.0282
0.0284
0.0285
0.0287
0.0288
0.0289
0.0290
0.0291
0.0291
0.0292
0.0293
0.0293
0.0294

Energy

keV

400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690

uen
P

cm2/g

0.0294
0.0295
0.0295
0.0295
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0296
0.0295
0.0296
0.0296
0.0296
0.0295
0.0295
0.0295
0.0295
0.0294
0.0294
0.0294
0.0293
0.0293
0.0293

Energy

keV

700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990

uen
p
cm?/g

0.0292
0.0292
0.0292
0.0291
0.0291
0.0290
0.0290
0.0289
0.0289
0.0289
0.0288
0.0288
0.0287
0.0287
0.0286
0.0286
0.0285
0.0285
0.0284
0.0284
0.0283
0.0283
0.0282
0.0282
0.0281
0.0281
0.0n280
0.0280
0.0279
0.0279
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TABLE 1 continued

pen/p for air as a function of energy

Energy

MeV

- e e e wd ) wd b
W @@~ 00N & W N =2 O

N DNV DNNWN
N N FE W NN = 0O

NN
w @

3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
10.0

pen
p
cm?/g

0.0278
0.0273
0.0268
0.0263
0.0258
0.0253
0.02%9
0.0245
0.0281
0.0237
0.0234
0.0230
0.0227
0.0224%
0.0221
0.0218
0.0216
0.0213
0.0210
0.0208
0.0206
0.0204
0.0201
0.0199
0.0197
0.0195
0.0194
0.0192
( 0190
0.0188
0.0146

Energy

MeV

. .
-1 AWV E W N - O

. .

L ] .
WO 00~ OV WD = O W O -0 & W NN 2 OV o

*

oo ONONONONOMNONONY VDTN E R R R W S M R
L] e

pen
p

cm?/g

0.0187
0.0185
0.018%
0.0182
0.0181
0.0180
0.0178
0.0177
0.0176
0.0175
0.0174
0.0173
0.0172
0.0171
0.0170
0.0169
G.0168
0.0167
0.0166
0.0166
0.0165
0.0164
0.0163
0.0163
0.0162
0.0161
0.0161
0.0160
0.0160
0.0159

7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9

cm?/g

0.0158
€.3:58
0.9157
0.0157
0.0156
0.0156
0.0155
0.0155
0.015%
0.015%
0.0153
0.0153
0.0153
0.0152
0.0152
0.0151
0.0151
0.0150
0.0150
0.0150
0.0149
0.0149
0.0149
0.0748
0.0148
0.0147
0.0147
0.0147
0.0146
0.0146
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BLE 2

pen/p for water as a function of energy

Energy

keV

10
n
12
13
L]
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

pen
)
cm?/g

8.7199
§.0855
3.038A
2.2213
1.6652
1.290%
1.0302
0.8423
0.7012
0.5917
0.50h4%
0.4334
0.3749
0.3262
0.2852
0.2506
0.2212
0.1961
0.1747
0.1564
0.1306
0.1270
0.1152
0.1050
0.0961
0.0883
0.0815
0.0756
0.0703
0.0657

Energy

keV

ko
LY
52
43
3
a5
86
a7
88
N9
50
51
52
53
58
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

pen
p

cml/g

0.0616
v.0579
0.0587
0.0518
0.0492
0.0469
0.0448
0.0829
0.0812
0.0397
0.0383
0.0371
0.0359
0.03%9
0.0339
0.0331
0.0323
0.0316
0.0309
0.0303
0.0298
0.0293
0.0288
0.028%
0.0280
0.0276
0.0273
0.0270
0.0267
0.0265

Energy

keV

70
71
72
3
2]
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

pen
(o]

cm?/g

0.0263
0.0261
0.0259
0.0257
0.0256
0.025%
0.0253
0.0252
0.0251
0.0250
0.02%9
0.0248
0.0248
0.0247
0.0247
0.0236
0.0246
0.02h6
0.0246
0.0246
0.0246
0.0246
0.0246
0.0246
0.0246
0.0246
0.0246
0.0286
0.02487
0.0247
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TABLE 2?2 continued

pen/p for water as a function of energy

Energy

keV

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
379
380
390

pen
)
cm?/g

0.0247
0.0251
0.0256
0.0262
0.0268
0.0274
0.0279
0.028%
0.0288
0.0292
0.0296
0.0300
0.0303
0.0305
0.0308
0.0310
0.0312
0.0314
0.0316
0.0318
0.0319
0.0320
0.0321
0.0323
0.0324
0.0324
0.0325
0.0326
0.0327
0.0327

Energy

keV

400
410
420
430
hyo
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690

Len
p

em?/g

0.0328
0.0328
0.0328
0.0329
0.0329
0.0329
0.0329
0.0330
0.0330
0.0330
0.0330
0.0330
0.0330
0.0330
0.0330
0.0329
0.0329
0.0329
0.0329
0.0329
0.0328
0.0328
0.0328
0.0328
0.0327
0.0327
0.0327
0.0326
0.0326
0.0325

Energy

keV

700
710
720
730
THO
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990

uen
P

cm? /g

0.0325
0.0325
0.0324
0.0324
0.0323
0.0323
0.0322
0.0322
0.0321
0.0321
0.0320
0.0320
0.0319
0.0319
0.0318
0.0318
0.0317
0.0317
0.0316
0.0316
0.0315
0.0315
0.0314
0.0313
0.0313
0.0312
0.0312
0.0311
0.0311
0.0310
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TABLE 2 continued

wen/p fcr water as a function of energy

Energy HEB Energy H§B Energy B%E
MeV cm?/g MeV cm?/g MeV em?/g
1.0 0.0310 4.0 0.0206 7.0 0.0373
1.1 0.0304 .1 0.0205 7.1 0.0173
1.2 0.0298 4.2 0.0203 7.2 0.0172
1.3 0.0293 4.3 0.0202 7.3 0.0171
1.4 0.0287 4.4 0.0200 7.4 0.0171
1.5 0.0282 4.5 0.0199 7.5 0.0170
1.6 0.0277 4.6 0.0197 7.6 0.0169
1.7 0.0273 y.7 0.0196 7.7 0.0169
1.8 0.0268 4.8 0.0194 7.8 0.0168
1.9 0.0264 4.9 0.0193 7.9 0.0168
2.0 0.0260 5.0 0.0192 8.0 0.0167
2.1 0.0256 5.1 0.0191 8.1 0.0167
2.2 0.0252 5.2 0.0189 8.2 0.0166
2.3 0.0249 5.3 0.0188 8.3 0.0165
2.4 0.0245 5.4 0.0187 8.4 0.0165
2.5 0.0242 5.5 0.0186 8.5 0.01€4

.6 0.0239 5.6 0.0185 8.6 0.0164
2.7 0.0236 5.7 0.0184 8.7 0.0163
2.8 0.0233 5.8 0.0183 8.8 0.0163
2.9 0.0230 5.9 0.0182 8.9 0.0163
3.0 0.0228 6.0 0.0181 9.0 0.0162
3.1 0.0225 6.1 0.0180 9.1 0.0162
3.2 0.0223 6.2 0.0179 9.2 0.0161
3.3 0.0220 6.3 0.0179 9.3 0.0161
3.4 0.0218 6.4 0.0178 9.4 0.0160
3.5 0.0216 6.5 0.0177 9.5 0.0160
3.6 0.0214 6.6 0.0176 9.6 0.0159
3.7 0.0212 6.7 0.0175 9.7 0.0159
3.8 0.0210 6.8 0.0175 9.8 0.0159
3.9 0.0208 6.9 0.0174 9.9 0.0158

10.0 0.0158



TA
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BLE 3

u/pfor water as a function of energy

Energy

keV

10
n
12
13
1L
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

¥
P
cm?/g

4.8699
3.5989
2.7725
2.1917
1.7675
1.4508
1.2095
1.0242
0.8799
0.7662
0.6756
0.6026
0.5433
0.4946
0.4542
0.4205
0.3920
0.3679
0.3473
0.3296
0.3143
0.3009
0.2893
0.2791
0.2700
0.2620
0.2549
0.2485
0.2428
0.2377

Energy

keV

i
p
cm?/g

0.2330
0.2288
0.2250
0.2215
0.2183
0.2154
0.2127
0.2103
0.2080
0.2059
0.2039
0.2021
0.200%
0.1988
0.1973
0.1958
0.1945
0.1933
0.1921
0.1909
0.1899
0.1888
0.1878
0.1869
0.1860
0.1851
0.1843
0.1835
0.1827
0.1820

Energy

keV

70
T
72
73
T4
75
76
17
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

94
95
96
97
98
99

O

cm?/g

0.1813
0.1806
0.1799
0.1792
0.1786
0.1779
0.1773
0.1767
0.1761
0.1755
0.1750
0.1744
0.1739
0.1733
0.1728
0.1723
0.1718
0.1713
0.1708
0.1703
0.1698
0.1694
0.1689
0.1684
0.1680
0.1675
0.1671
0.1666
0.1662
0.1657
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TABLE 3 continued

u/p for water as a function of energy

Energy

keV

100
110
120
130
140
150
160
170
180
190
200
210
220
230
280
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390

B
)
cm?/g

0.1653
0.1612
0.1575
0.158%0
0.1508
0.1478
0.14849
0.1423
0.1398
0.1374%
0.1352
0.1330
0.1516
0.1291
0.1273
0.1256
0.1239
0.1223
0. 1207
0.1193
0.1178
0.1165
0.1151
0.1139
0.1126
0.1114
0.1102
0.1091
0.1080
0.1069

Energy

keV

koo
810
420
430
k&0
450
460
470
480
390
500
510
520
530
530
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690

u
P
cm?/g

0.1059
0.1049
0.1039
0.1029
0.1020
o.10M
0.1902
0.0993
0.0985
0.0976
0.0968
0.0960
0.0952
0.0945
0.0937
0.0930
0.0923
0.0916
0.0909
0.0902
0.0896
0.0889
0.0883
0.0877
0.0870
0.0864
0.0859
0.0853
0.0847
0.0841

Energy

keV

700
710
720
730
740
750
760
770
780
790
800
810
820
830
8a0
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990

B
)

cm?/g

0.0836
0.0831
0.0825
0.0820
0.0815
0.0810
0.083%
0.0800
0.0795
0.0790
0.0786
0.0781
0.0777
0.0772
0.0768
0.0763
0.0759
0.0755
0.0751
0.0747
0.0743
0.0739
0.0735
0.0731
0.0727
0.0724
0.0720
0.0716
0.0713
0.0709
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TABLE 3 continued

p/pfor water as a function of energy

Energy % Energy % Energy %
MeV cm?/g MeV cm’/g MeV cm’ /g
1.0 0.0706 4.0 0.0340 7.0 €.0257
1.1 0.0673 4.1 0.0336 7.1 0.0256
1.2 0.0644 4.2 0.0332 7.2 0.0254
1.3 0.0618 4.3 0.0328 7.3 0.0253
1.4 0.0595 4.y 0.0324 7.4 0.0251
1.5 0.0574 4.5 0.0320 7.5 0.0249
1.6 0.0555 4.6 0.0316 7.6 0.0248
1.7 0.0538 4.7 0.0313 7.7 0.0247
1.8 0.0522 4.8 0.0310 7.8 0.0245
1.9 0.0507 4.9 0.0306 7.9 0.0244
2.0 0.0493 5.0 0.0303 8.0 0.0242
2.1 0.0481 5.1 0.0300 8.1 0.0241
2.2 0.0469 5.2 0.0297 8.2 0.0240
2.3 0.0458 5.3 0.0294 8.3 0.0239
2.4 0.0447 5.4 0.0292 8.4 0.0237
2.5 0.0438 5.5. 0.0289 8.5 0.0236
2.6 0.0428 5.6 0.0286 8.6 0.0235
2.7 0.0420 5.7 0.0284 8.7 0.0234
2.8 0.0412 5.8 0.0282 8.8 0.0233
2.9 0.0404 5.9 0.0279 8.9 0.0231
3.0 0.0397 6.0 0.0277 9.0 0.0230
3.1 0.0390 6.1 0.0275 9.1 0.0229
3.2 0.0383 6.2 0.0273 9.2 0.0228
3.3 0.0377 6.3 0.0271 3.3 0.0227
3.4 0.0371 6.4 0.0269 9.4 0.0226
3.5 0.0365 6.5 0.0267 9.5 0.0225
3.6 0.0360 6.6 0.0265 9.6 0.0224
3.7 0.0354 6.7 0.0263 9.7 0.0223
3.8 0.0349 6.8 0.0261 9.8 0.0222
3.9 0.0345 6.9 0.0259 9.9 0.0222

10.0 0.0221
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TABLE 4

EXPOSURE RATE CONSTANTS
AND
DOSE EQUIVALENT RATE CONSTANTS



-
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Nuclide YA Half Life Energy Yield r T

keV Re&g2/h/Ci Rem/h/Ci

7 Be b 53.300 d 477.605 ©.1034 0.0285 0.0222

9 Li 3 0.178 s 2429.000 0.3000 0.3118 0.2299

11 C 6 20.380 o 511.000 1.9952 0.5881 0.u4A&85

. 13 B 5 0.017 s 596.000 0.0012 0.1099 0.0802
3088.000 0.0012
3684.000 0.0750
, 8857.000 0.0016

13 N 7 9.965 m 511.000 1.9964 0.588% 0.4488

r 130 8 0.009 s 511.000 1.9978 0.5888 0.3491

- 14 B 5 0.016 s 634.000 0.0020 1.74851 1.2860
. 6093.000 0.8100
| 6726.000 0.0800

1o 8 1.177 m 511.000 1.9975 1.5867 1.1858
2312.660 0.9933

T 15 ¢ 6 2.449 s 5297.900 0.6800 1.2032 0.8821

[ 15 0 8 2.037T m 511.000 1.9977 n.5888 0.3491

16 N 7 7.120 s 1753.000 0.0013 1.4678 1.0818
[ 2741.000 0.0076
L 6129.390 0.6900
7117.000 0.0500

17 N 7 4.169 s 870.800 0.0334 0.0195 0.0142
2184.400 0.0034

18 N 7 0.630 s 820.000 0.6000 2.1311  1.5716
- 1650.000 0.6300
. 1980.000 1.0000
2470.000 0.4300

© 18 F 9 1.829 h 511.000 2.0000 0.5895  0.4496

18 Ne 10 1.672 s 511.000 2.0000 0.6305 0.4796

660.000 0.0015
- 1041.300 0.0719

19 0 8 26.910 s 197.000 0.9034 0.4838 0.3759
1356.000 0.5030
1844 ,000 0.0330
1550.000 0.0220
2583.000 0.0016
4179.000 0.0014

19 Ne 10 17.220 s 511.000 2.0000 0.5895 0.4496

20 0 8 13.570 s 234.000 0.0200 0.5665 0.4148
401.000 0.0200



Buclide 4
20 0 8
20 F 9
20 Ka 1
21 F 9
21 Ka 1
27 Mg 12
22 F 9
22 Na 1
22 Mg 12
23 Ne 10
23 Mg 12
28 Ne 10
2% Na 1"
2h Al B 13
28 Al 13

Half Life

13.57¢

11.000
0.826

N.320

22.550

0.123

2.60%

3.857

37.2%0

11.360

3.380

15.000

0.130

2.066

- 22 -

Energy
keV

656 .000
1057.000

1633.600

$11.000
163X.000
11261.000

350.500
1395.100
1745.600

350.500
511.000

331.900
511.000
1388.000
1716.000

1274.600
1900.000
2082.600
2166.100
2283.900
2937.700
3983.500
N287.900
4366.100

$11.000
1278.5%0

78.000
511.000
583.030

1279.900

439.900
1636.500
2076.%00

429.900
511.000

872.30C
878.350

1368.530
2758.090

511.000
1368.000
2868.000

511.000
822.000

Yield

0.022)
0.9600

1.0000

2.0066
0.7950
0.001%

0.6%00
0.00650
0.0710

0.0510
1.9980

0.5100
1.93%6
0.1010
0.0080

1.0000
0.0870
0.8190
0.6160
0.0510
0.0700
¢.0120
0.0100
0.1130

1.7980
0.999%

0.6070
1.9996
1.0000
0.0580

0.3300
0.0100
0.0010

0.03860
1.9985

1.0000
0.0790

1.0000
0.9986

0.18%00
0.0260
0.0070

1.9881
0.0060

™~
1

RE&n2/h/Ci Rem/n/Ci

0.5665

0.7885
1.2229

0.1897

0.5990

0.7832

2.3387

1.1882

0.98%%

0.0923

0.6108

0.3107

1.8266

0.0675

3.6867

-

C.81a8

0.9179

0.1605

0.3533

0.5801

1.79A8

0.8881

0.7493

0.0736

0.2668

0.2808

1.3835

0.0508

2.7275

3

1




Nuclide

24 Al

25 Ne

25 Na

25 Al

26 Na

Z

13

10

1

13

1

Half Life

2.066 s

0.602 s

59.600 s

7.230 s

1.087 s

- 23 -

Energy
keV

1078.000
1368.000
1899.000
2753.000
2868.000
3205.000
3505.000
3866.000
4200.000
4282.000
4315.000
4640.000
5177.000
5392.000
6246.000
7066.000
7928.000

89.530
979.770
1069.300
1132.800
2112.500
2202. 100
3220.000
3599.000
3688.000

389.660
585.060
836.100
974.710
990.10C
1379.700
1611.700
1964.800
2215.700

511.000
1611.500

1002.900
1129.700
1383,100
1394.000
1412.300
1791.200
1808.650
1896.700
2133,000
2172.100
2509.800
2523.300
2541,000
2776.900
2938.240
3026.000
3091.400

Yield

0.1600
0.9640
0.0060
0.4300
0.0140
0.0360
0.0230
0.0560
0.0440
0.0030
0.1500
0.0360
0.0100
0.2000
0.0070
0.4100
0.0140

0.9550
0.1810
0.0230
0.0040
0.0062
0.0110
0.0053
0.0022
0.0096

0.1290
0.1260
0.0011
0.1450
0.0015
0.0026
0.0950
0.0016
0.0010

1.9982
0.0084

0.0080
0.0570
0.0050
0.0018
0.0320
0.0148
009890
0.0198
0.0059
0.0020
0.0054
0.0132
0.0243
0.0020
0.0060
0.0012
0.0030

r T
R#¥m2/h/Ci Rem/h/Ci
3.6867 2.7275
G.1898 0.1527
0.2284 0.1713
0.5955 0.L4541
1.0092 0.7461
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Nuclide z Half Life Energy VYield r T
keV R*m2/h/Ci Rem/h/Ci
26 Na 1 1.087 s 4332.000 0.0015 1.0092 0.7461
4835.000 0.0032
26 Al m 13 6.347 s 511.000 1.9984 0.5890 0.4492
26 Al 13 T716490.411 y 511.000 1.6360 1.3450 1.0061

1129.670 0.0250
1808.650 0.9976
2938.240 0.0024

26 si 1L} 2.200 s 511.000 1.9998 0.7171 0.5u427
829.600 0.2180
1622.400 0.0290
1843.500 0.0040

27 Na 1 0.304 s 984.700 0.8600 0.5765 0.4215
1698.500 0.1400

27 Mg 12 9.462 m 170.686 0.0080 0.4944 0.3600
843.760 0.7180
1014.440 0.2800

27 8i 14 4.170 s 511.000 1.9985 0.5908 0.4506
2210.500 0.0018

28 Na 11 0.030 s 1475.000 0.3000 0.3839 0.2833
2380.000 0.1600

28 Mg 12 20.910 h 30.640 0.6600 0.7617  0.5403
400.690 0.3660
941.450 0.3830
1342.250 0.5260
1372.890 0.0470
1589.360 0.0420
1620.000 0.0030

28 Al 13 2.240 m 1778.850 1.0000 0.8372 0.6195

28 P 15 0.270 s 511.000 1.9798 2.0064 1.4955
1522.000 0.0060
1657.000 0.0050
1659.000 0.0100
1778.000 0.9550
2839.000 0.0190
3040.000 0.0300
4498.000 0.1100
6021.000 0.0190
6481.000 0.0040
6810.000 0.0340
7537.000 0.0850
7603.000 0.0073
7933.000 0.0190
8889.000 0.0012

29 Al 13 6.520 m 754,900 0.0020 0.6937 0.5102
1152.300 0.0080
1273.300 0.9110
2028.200 0.0340
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Nuclide Z Half Life Yield r T

R®m2/n/Ci Rem/h/Ci

Energy
keV

S e peeed pemed e peoed (et ey ) e puey SRR ey I BIEE BN TN N --‘

29
29

30

30
30

31

38
38

38
38

39

39
ko
41
42

Al

P

Al

Cl

Ca

Ar

13
15

13

15
16

16

17
17

19
19

17

20
19
18

19

6.520
4.149

3.685

2.499
1.240

2.605

0.716
37.210

0.929
7.636

55.600

0.876
1.281E+09
1.827
12.360

s

S

7]

=3 = .

2425.600

511.000
1273.300
2425.600

421.400
1040.000
1263.100
1311.500
1331.900
1733.000
2235.300
2574.000
2595.100
2995.900
3498.300
3769.600
4809.700

511.000

511.000
677.200
709.000
2341.400

511.000
1266.130

671.270

1642.420
2167.510

511.000

511.000
2167.000
3936.000

250.000

986.000
1091.000
1236.000
1267.200
1312.000
1517.000
1562,000

511.000
1460.750
1293.640

312.750
1524.665

0.0550

1.9978
0.0100
0.0040

0.0010
0.0020
0.3900
0.0256
0.0093
0.0185
0.6400
0.0093
0.0574
0.0050
0.3200
0.0012
0.0209

1.9972

1.9976
0.8010
0.0050
0.0260

2.0022
0.0125

0.9993

0.3250
0.4400

2.0000

1.9835
0.0019

0.4700
0.0218
0.0256
0.0011
0.5400
0.0029
0.3800
0.0030

2.0000
0.107¢C
0.9916

0.0032
0.1790

0.6937
0.5996

1.4660

0.5886
0.9275

0.5983

0.3840
0.6799

0.5895
1.5458

0.7343

0.5895
0.0779
0.6605
0.1350

0.
0.

1.

O O O O

5102
4570

0778

.4l90
.6965

. 14561

.2805
.5026

.4496
. 1563

.5506

.4ugb
.0575
. 4es57
.0998



Nuclide

42 Sc
42 Sc m

43 K

43 Se m
43 Se

4y K

44 Se

YA

21

21

19

21
21

19

21

Half Life

0.684 s
1.022 m

22.600 h

0.632 s
3.891 n

22.130 m

3.927 h

- 26 -

Energy
keV

511.000

439.000
511.000
1226.800
1524.200

184.000
220.608
372.763
396.870
404.300
593.400
617.494
800.800
990.250
1015.100
1021.790
1394.200

151.700

372.810
511.000

368.000

646.000

651.000

682.000

726.000

876.000

891.000
1019.000
1025.000
1050.000
1126.000
1156.000
1244.000
1499.000
1702.000
1777.000
2145.000
2151,000
2504.000
2519.000
2619.000
2656.000
3201.000
3251.000
3302.000
3395.000
3660.000
4865.000
4383.000
5025.000
5309.000

511.000

Yield

2.0000

1.0000
2.0000
1.0000
1.0000

0.0027
0.0411
0.8730
0.1143
0.0011
0.1100
0.8050
0.0015
0.0033
0.0016
0.0188
0.0010

0.9600

0.7500
1.6020

0.0200
0.0014
0.0160
0.0060
0.0310
0.0160
0.0010
0.0100
0.0700
0.0050
0.0800
0.5900
0.0120
0.0250
0.0013
0.0140
0.0080
0.2300
0.0040
0.0800
0.0024
0.0030
0.0070
0.0650
0.0040
0.0170
0.0440
0.0040
0.0050
0.0010
0.0020

1.8874

r

T

R®*m2/h/Ci Rem/h/Ci

0.5895
2.2327

0.5549

0.0704
0.6318

1.0520

1.1756

0.4496
1.6770

0.4371

0.0719
0.4990

0.7729

0.8782
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Nuclide z Half Life Energy Yield r T

keV R&#n2/h/Ci Rem/h/Ci

—

s B e B aenes

cognll
i

kY4 Sc

44 Se m

By T4

45 Ar

45 Ti

46 Ar
46 X

46 Se m
46 Se

46 V m
46 v
46 Cr
47 K

21

21

22

18

19

22

18
19

21
21

23
24
19

3.927 h

2.u442

47.332

21.000

20.000

3.080

8.000
1.783

18.700
83.830

1.000E=-03
0.422
0.260
17.500

1]

1157.002
1499.451
2656.410

271.241
1001.820
1126.060
1157.002

67.850
78.400
147.000

474,400
549.100
619.300
1020.090
1106.900
1639.100
1808.580
2357.400
3707.200

174.300
1260.700
1435.000
1705.600
2354.200
2598.800

511.000
719.600

1944,000

1235.000
1345.000
1675.000
2060.000
2285.000
3710.000
3735.000
4075.000
4520.000
4950.000
5280.000

142.528

889.250
1120.510

801,100
511.000
511.000
564,700

0.9988
0.0091
0.0011

0.8630
0.0137
0.0137
0.0137

0.8770
0.9470
0.0010

0.0129
0.0270
0.0233
0.3230
0.1150
0.0860
0.1290
0.0750
0.2610

0.8000
0.0700
0.0340
0.6900
0.1400
0.0340

1.7021
0.0015

0.9000

0.0640
1.0000
0.0350
0.0450
0.0500
0.0100
0.2140
0.0200
0.0060
0.0040
0.0010

0.6200

0.9998
0.9999

1.0000
1.9980
2.0000
0.1460

1.1756

0.1536

0.0632

0.8839

0.8807

0.5023

0.8016
1.2071

0.0419
1.0912

0.4516
0.5889
0.5895
1.2468

0.8782

0.1383

0.0674

0.6480

0.6677

0.3831

0.5932
0.8867

C.0435
0.7965

0.3281
0.4492
0.4496
0.9230



Nuclide

N K

A7 Ca

47 Sc

AT V¥

AT Cr
A8 K

48 Sec

48 v

48 Cr

z

19

20

21

23

2k
19

21

23

24

Half Life

17.500 s

8.536 d

3.351 4

32.600 m

0.%60 s
6.900 s

1.821 d

16.238 d

22.960 h

- 28 -

Energy
keV

585.800
2013.100

530.4%00
767.000
807.860
1297.090

159.381

159.800
511.000
1793.900

511.000

671.220
675.230
715.%00
753.300
780.160
793.110
862.750
866.500
1300.900
1315.650
1525.380
1537.8%0
1633.600
1783.100
2031.300
2073.700
2177.500
2283.000
2388.130
2788.900
3062.990
3831.530
35357.200
6613.700
7300.900

175.357
983.501
1037.500
1212.849
1312.087

511.000
803.230
928.320
944,101
1312.087
1437.300
2240.341

112.440

Yield

0.8500
1.0000

0.0670
0.0011
0.0020
0.0690
0.7490

0.6800

0.0011
1.9309
0.0019

2.0000

0.0360
0.1730
0.0140
0.0090
0.3190
0.0990
0.0484%0
0.0330
0.0900
0.1310
0.0400
0.1510
0.0630
0.0890
0.0300
0.0190
0.0240
0.0260
0.1100
0.1660
0.0380
0.8000
0.0380
0.1360
0.0250

0.0787
1.0000
0.9750
0.0238
1.0000

0.9918
0.0015
0.0077
0.0776
1.0000
0.9750
0.0012
0.0241

0.9900

r

T

R*m2/h/Ci Rem/h/Ci

1.2468

0.5513

0.0532

0.5895
2.7084

1.7803

1.5560

0.2315

0.9230

0.%059

0.0536

0.435%

0.4396
1.98AM7

1.3048

1.1488

0.2241



A

g

Nuclide

48 Cr

A9 Ca

A9 Cr

50 Ca

50 Sc m
50 Sc

50 Mn
50 Mn =

51 Sc

rA

28

20

24

20

21
21

25
25

21

Half Life

22.960 h

8.716 m

82.090 m

13.900 s

0.350 s
1.708 m

0.283 s
1.750 m

12.400 s

- 29 -

Energy
keV

308.330
511.000

856.100
11434.500
1408.900
2228.900
2371.700
3084.400
4071.900
4738.200

62.289
90.639
152.928
511.000

71.580
256.940
1519.400
1591.000

256.940

523.500
1121.030
1553.710

511.000

511.000
661.500
712.000
783.300
1098.000
1282. 460

1443.300 .

1793.500
1944 ,500
1993.400
2016.900
2404, 400
2540.800
2811.500
3115.200

331.200
386.700
576.300
706.600
717.700
775.600
887.000
907.200
977.200
1033.000
1124.000
1163.000

Yield

1
0

0
0
0
0
0
0
0
0

0
0

0
1

0
1
0
0

0
0

1
1

[eNeNoloNoNo oRah No ol V) N

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

.0000
.0294

.0013
.0011

.0063

.0019
.0049
.9200
.0700
.0021

- 1670
.5420
- 3090
.8502

.6000
.0000
.5800
. 4200

.8700

.8800
.0000
.0200

.0000

. 1740
.2500
.0050
.0000
.0300
3300
.6900
.0050
.0380
.0090
.0060
.0016
.0060
.0020
.0100

.0286
.0183
0335
.0095
.0710
.0061
.0084
.0930
.0063
.0026
.0140
.0033

r

(44

R*m2/h/Ci Rem/h/Ci

0.2315

1.2478

0.5953

0.9209

0.1227
1.6391

0.5895
2.5762

1.1342

0.

0.

2241

.9137

.4686

.7076

. 1086
.2120

.U496
.9067

8379



Nuclide

51 Sc

51 Ti

51 Cr
51 Mn

51 Fe
62 Ti
52 V

52 Mn m

52 Mn

52 Fe m

Z

21

22

24
25

26
22

23

25

25

26

Half Life

12.400 s

5.760 m

27.704 d

46.200 m

0.270 s

1.700 m
3.750 m

21.100 m

5.591 d

46,000 s

- 30 -

Energy
keV

1166.000
1253.800
1293.800
1351.800
1437.300
1474.400
1481.900
1567.500
1625.000
1750.000
1800.000
2051.100
2144.100
2181.500
2619.000
2691.000
2738.000
2919.000

320.076
608.550
928.630

320.076

511.000
749.070

511.000
124. 453

1333.620
1434,060
1530.670

377.738
511.000
1434.060
1727.530

346.030
399.560
502.050
511.000
600. 180
647.500
Tu4.214
848.130
935.520
1246.246
1247.850
1333.615
1434, 056

511.000
870.000
929.000

Yield

0.0064
0.00u40
0.0610
0.0071
0.5200
0.0194
0.0208
0.1490
0.0338
0.0014
0.0030
0.0830
0.3180
0.0194
0.0033
0.0023
0.0017
0.0044

0.9300
0.0118
0.0690

0.0983

1.9417
0.0026

2.0600
1.0000

0.0059
1.0000
0.0012

0.0168
1.9343
0.9830
0.0022

0.0098
0.0018
0.0021
0.5880
0.0039
0.0040
0.9000
0.0332
0.9450
0.0421
0.0038
0.0507
1.0000

2.0000
0.8000
0.8000

r

T

R®m2/h/Ci Rem/h/Ci

1.1342

0.2074

0.0177
0.5734

0.6072
0.0568
0.7233

1.2817

1.8456

1.9689

0.8379

0.1856

0.0166
0.4373

0.4631
0.0605
0.5334

0.9601

1.3571

1.4589



~4 UHN BN WE N N OGN R U SN T GE N O A B e e IIIJ

Nuclide

52 Fe n

52 Fe

53 Ti

53 Vv

53 Fe m

53 Fe

54 V

r A

26

26

22

23

26

26

23

Half Life

36.000 s

8.275 n

32.7C0 s

1.610 m

2.580 m

8.510 =

49.800 s

- 31 -

Energy
keV

1816.000
2286.000

163.68%
377.738
511.000

100.800

127.600

228.4%00

679.600
1001.000
1033.100
1321.100
1821.700
1675.500
1729.200
1776.500
1855.500
1904.000
1956.%00
€355.500
2856.600
2601.000
2702.000
2702.000
2829.100

287.200
282.700
5§82.700
531.000
563.600
1006.000
1289.100

701.100
1011.500
1328.100
1712.600
2339.600

377.900
511.000
1619.900
2273.500
2748.800

563.68¢0
626.600
639.350
646.270
834.750
923.290
988.960
1009.25¢0
1336.200
1398.630

Yield

0.7600
0.03%00

0.9920
c.0168
1. 1200

0.2030
0.4600
0.3980
0.0400
0.04R%0
0.0250
0.0600
0.1070
0.2500
0.0480
0.0%10
0.0320
0.1230
0.03%0
0.0310
0.0530
0.0620
0.6290
0.0100
6.0200

0.0018
0.0076
0.0039
0.0018
0.0039
0.8960
0. 1004

0.9860
0.8%00
0.8500
0.0128
0.1380

0.%000
109“8.
0.0048
0.0036
0.0013

0.0423
0.2070
0.0360
0.0220
0.9710
0.0810
0.8010
0.0180
0.0250
0.0460

r

T

R®a2/h/Ci Rem/h/Ci

1.9689

0.%8172

0.9180

0.5618

1.5843

0.669%

2.0156

1.8589

0.3376

0.6975

0.%106

1.1605

0.5191

1.4780



Nuclide

Sk ¥

SN Mn
5% Co
58 Com

55 Co

56 Cr
56 Mn

56 Co

z

23

25
27

27

28

25

27

Half Life

§g_.800 s

312.500 4
0.193 s
1.880 =

17.580 h

5.980 =
2.579 h

78.760 d

- 32 -

Energy
keV

1863.510
1788 840
1831.270
1961.530
1978.339
2239.110
2259.350
2325.000
23958.800
2602.000
2621.300
£627.000
296%.290
3382.960

838.827
511.000

511.000
511.000
1130.000
1807.000

91.800
385.000
811.000
877.200
511.000
520.300
803.800
827.500
931.500
984.500

1213. 100
1316.700
1370.000
1408.700
2183.600
2176.800
2871.900

83.000

386.75%
1810.720
2113.050
2522.880
2657.450
2959.770
3369.600

511.000
733-630
787.8%80
886.752
977.520
996.900

Yield

0.0860
0.0820
0.0480
0.1009
0.0850
0.0130
0.8560
0.0220
0.030C
0.0270
0.0290
0.0160
0.0350
0.0%00

0.9998
1.9800

1.0000
1.9920
1.0000
1.0000

0.0270
0.0050
0.0097
0.2030
1.4849
0.01090
0.0210
0.0031
0.7500
0.0050
0.0032
0.0710
0.0300
0.1650
0.0011
0.0028
0.0012

0.7100

0.9890
0.2720
0.1430
0.0099
0.0065
0.0031
0.0017

0.393%
9.0019
0.0031
0.9993
0.0140
0.001%

r T
R®a2/0/Ci Rem/h/Ci
2.0156 1.8780
0.%681 0.3%02
0.5836 0.33451
2.132% 1.6055
1.093% 0.8166
0.0263 0.0289
0.8580 0.6285
1.769% 1.3000
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b

b

B |

- 33 -
Nuclide Z Half Life Energy Yield r T
keV R*#m2/h/Ci Rem/h/Ci
56 Co 27 78.760 d 1037.820 0.1409 1.7694 1.3000

1140.320 0.0013
1175.090 0.0226
1238.260 0.6700
1335.510 0.0012
1360.210 0.0429
1442.690 0.0017
1771.400 0.1551
1810.660 0.0065
1963.790 0.0070
2015.350 0.0303
2034.910 0.0777
2113.330 0.0038
2213.010 0.0038
2276.080 0.0012
2598.550 0.1674
3009.670 0.0103
3202.240 0.0302
3253.520 0.0740
3273.200 0.0173
jus51.420 0.0089
3548.140 0.0017

56 Ni 28 6.100 d 158.380 0.9880 0.9426 0.7241
269.500 0.3650
480.440 0.3650
749.950 0.4950
811.850 0.8600
1561.800 0.1400

57 Mn 25 1.610 m 122.063 0.1040 0.0375 0.0304
136.476 0.0143
230.250 0.0016
339.600 0.0013
352.320 0.0156
366.730 0.0030
569.930 0.0039
692.000 0.0410
706.420 0.0018
870.680 0.0019
992.680 0.0011

1260.540 0.0024
1612.820 0.0055
1725.180 0.0012

57 Co 27 270.900 d 122.063 0.8559 0.0548 0.0583
136.476 0.1061
692.000 0.0016

57 Ni 28 1.503 d 127.190 0.1290 0.9799 0.7312
511,000 0.8074
1046.400 0.0013
1377.590 0.7790
1757.480 0.0710
1919.430 0.1470
2803.900 0.0013

58 Mn 25 1.088 m 459.160 0.2140 1.2296  0.9044



- 34 -

Nuclide 2 Half Life Energy Yield r T

keV R¥m2/h/Ci Rem/h/Ci

58 Mn

58 Co

58 Cu

59 Fe

59 Cu

25

27

29

26

29

1.088 m

70.800 d

3.204 s

44,529 4

1.367T m

466.480

523.860

632.710

810.761

863.940

925.680
1156.770
1265.740
1301.100
1323.090
1488.170
1558.710
1674.720
1767.740
1789.590
2065.590
2179.080
2226.880
2236.330
2422.450
2433.050
2638.150
2699.940
2818.500
3778.100

511.000
810.757
863.935
1674.680

40.500
167.000
511.000
818.600
855.000

1321.300
1448.100
1454,300
1488.400
1584,200
1810.000
2902.500
3038.500
3264.500
3595.000

142.648
192.34Y
334,800
1099.224
1291.560

339.300
423,400
465.000
511.000
538.600

0.0127
0.0370
0.0056
0.8800
0.1480
0.0168
0.0105
0.0910
0.0069
0.5940
0.0016
0.0051
0.1160
0.0318
0.0287
0.0016
0.0048
0.0030
0.0034
0.0112
0.0012
0.0133
0.0011
0.0085
0.0015

0.3000
0.9940
0.0068
0.0052

0.0480
0.0091
2.0040
0.0011
0.0066
0.0117
0.1150
0.1600
0.0106
0.0020
0.0040
0.0052
0.0010
0.0070
0.0043

0.0100
0.0300
0.0027
0.5610
0.4360

0.0802
0.0252
0.0576
1.9974
0.0015

1.2296

0.5495

0.8395

0.624°

0.8203

0.9044

0.4025

0.6336

0.4587

0.6229
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Nuclide

59 Cu

60 Com

60 Co

60 Cu

60 Zn

Z

29

27

27

29

30

- 35 -

Half Life

1.367 m

10.470 m

5.275 y

23.200 m

2.380m

Energy
keV

545.800
836.500

1189.100
1269.800
1301.500
1340. 400
1395.300
1679.700
1734.700
1949.800

58.600
1330.000

1173.210
1332.470

120.500
467.300
497.900
511.000
643.200
826.400
839.200
896.300
909.200
952. 400
965.200
1035.200
1110.500
1173.200
1234.200
1293.700
1307. 100
1332.500
1420.100
1451. 400
1791.600
1861.600
1919.700
1936.900
2061.000
2158.900
2263.600
2389.600
2403. 300
2675.300
2687.900
2746.100
2986. 300
3124.100
3160.800
3194.100
3269. 400
4020. 400

62.000

Yield

0.0022
0.0219

0.0037
0.0021
0.1460
0.0140
0.0032
0.0023
0.0117
0.0012

0.0207
0.0025

0.9990
0.9998

0.0019
0.0352
0.0167
1.8525
0.0097
0.2170
0.0046
0.0013
0.0202
0.0273
0.06030
0.0370
0.0106
0.0026
0.0011
0.0185
0.00211
0.8800
0.0011
0.0017
0.4540
0.0480
0.0070
0.0220
0.0079
0.0334
0.0011
0.0012
0.0077
0.0013
0.0C44
0.0106
0.0012
0.0480
0.0058
0.0202
0.0077
0.0077

0.1700

r

”
i

R®m2/h/Ci Rem/h/Ci

0.8203

0.0024

1.2987

1.9689

0.7996

0.6229

0.0019

0.9541

1.4645

0.6093



- 36 -

Nuclide y 4 Half Life Energy Tield r T

keV A®n2/n/Ci Rea/h/Ci

60 2Zn

61 Fe

61 Co

61 Cu

30

26

27

29

2.300.l

5.980 =

1.650 h

3.508 n

273.000
334.000
365.000
511.000
669.000
947.000

120.3%0
117.610
297.900
333.000
389.700
N20.500
618.%00
657.300
686.000
696.990
748.100
769.800
925.600
o845 800
984.100
989.200
1027.820
1097.800
1205.070
1275.000
1285.700
1381.800
1803.900
1538.800
1618.900
1685.950
1659.300
1837.200
1879.4%00
1889.000
1999.800
2011.600
2177.100
2230.800
2885 .%00
2758.400

67.%15
841.700
909.200

67.370
283.000
372.900
511.000
529.%00
588.600
656.000
816.800
881,800

0.0750
0.0650
0.0250
1.9320
0.5000
0.0080

0.0530
0.0201
0.2220
0.0022
0.0016
0.0022
9.0093
0.0022
0.00R%0
0.0011
0.0081
0.0016
¢.0019
0.003%
0.0011
0.0061
0.0061
0.4300
0.0070
0.%360
0.0061
0.0037
0.00%0
0.0012
0.0027
0.0037
0.0700
0.0078
0.001%
0.0026
0.0018
0.0013
0.08%0
0.0021
0.001%
0.0012
0.0077

0.8600
0.0059
0.0300

v.05%0
0.1280
0.0202
1.2288
0.0081
0.0128
0.1010
0.0038
0.002%

0.7996

0.7183

0.0867

0.%672

0.6093

0.536%

0.0%29

0.3587
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Nuclide

62 Com

62 Cu

62 Zn

62 Ga
63 Co

63 Zn

63 Ga

z

29

30

31
27

30

ER

Half Life

13.910 m

9.740 m

9.260 h

0.116 s
27.400 s

38.100 m

32.400 s

- 38 -

Energy
keV

1163.500
1172.900
1718.600
1753.500
2003.700
2104.600
2301.900
2882.300
3271.100

511.000
875.710
1173.020

40.850
243.360
246.950
260.430
304.880
349,600
394.030
507.600
511.000
548.350
596.560
637.410

511.000

87.130
155.600
913.600
981.700

1069.100
2174.500

449,930
511.000
669.620
962.060
1123.720
1412,080
1547.040

193.000
248.000
389.800
415.000
457.900
511.000
627.100
637.000
650.100
768.500
1054.600
1065.200
1147.000
1203. 400

Yield

0.6810
0.9790
0.0680
0.0060
0.1860
0.0650
0.0180
0.0110
0.0030

1.9486
0.0015
0.0033

0.2520
0.0249
0.0188
0.0134
0.0029
0.0044
0.0221
0.1460
0.1680
0.1520
0.2570
0.0025

2.0000

0.4930
0.0177
0.0046
0.0260
0.0163
0.0120

0.0024
1.8571
0.0840
0.0660
0.0011
0.0076
0.0013

0.0570
0.0340
0.0038
0.0029
0.0060
1.9880
0.1020
0.1110
0.0490
0.0210
0.0026
0.0220
0.0034
0.0027

r

T

R#m2/h/Ci Rem/h/Ci

1.3706

0.5771

0.2552

0.5895
0.0575

0.6221

0.7775

1.0067

0.4401

0.1910

0.4496
0.0k495

0.4721

0.5898
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Nuclide

63 Ga

64 Cu

64 Ga

65 Ni

65 Zn

65 Ga

Z

29

31

28

30

31

Half Life

32.400 s

12.701 h

2.630 m

2.520 h

243.900 4

15.200 m

- 39 -

Energy
keV

1395.400
1498.500
1691.700

511.000
1345.900

511.000
756.520
807.850
918.780
991.510
1276.370
1387.270
1455.590
1566. 470
1617.540
1625. 740
1799. 430
1995. 800
2195.250
2270.420
2374.320
21433.700
2803.700
3262.900
3365.870
3425,060
3795. 100
L454.360

366.270
507.800
609.300
1115.530
1481.840
1623.420
1724.920

511.000
1115.520

53.800

61.100
115.100
153.000
206.900
511.000
560.100
653.700
659.900
702.700
714.800
751.800
768.900
794.600
813.000
855.800

Yield

0.0410
0.0032
0.0300

0.3574
0.0049

2.0500
0.0160
0.1400
0.0830
0.4600
0.0690
0.1400
0.0190
0.0430
0.0170
0.0140
0.0460
0.0290
0.1100
0.0230
0.0780
0.0060
0.0070
0.0030
0.1700
0.0500
0.0100
0.0090

0.0461
0.0029
0.0014
0.1480
0.2350
0.0048
0.0039

0.0292
0.5075

0.0b90
0.1160
0.5500
0.0900
0.0260
1.7800
0.0011
0.0076
0.0012
0.0011
0.0016
0.0820
0.0129
0.0027
0.0013
0.0018

i

T.

R#m2/h/Ci Rem/h/Ci

0.7775

0.1087

1.7887

0.2788

0.3105

0.6u492

0.5898

0.0828

1.3292

0.2066

0.2275

0.5046
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Nuclide z Half Life Energy Yieid r T

keV R¥*m2/h/Ci Rem/h/Ci

65 Ga

65 Ge

66 Cu

66 Ga

31

32

29

31

15.200 m

30.900 s

5.100 m

9.400 h

866.800

909.700

932.200
1047.400
1137.000
1228.800
1343.900
1354.700
1415.900
2212.100

62.000
190.800
459.100
511.000
587.700
618.700
649.700
753.000
809.100
826.800
884.900
970.700

1070.200
1€75.900
1150.700
1183.600
1205.700
1229.800
1237.100
1511.900
1600.800
1616.600
1688.500
1816.300
1879.200
1902.000
2099.600
2121.600
2162.600
2219.000
2279.500
2387.600
2448.000
2469.300
2703.500
2717.200
2968.500
3085.900
3280.000

833.400
1039.200

448.900
511.000
686.280
833.560

0.0012
0.0052
0.0180
0.0091
0.0015
0.0073
0.0022
0.0080
0.0023
0.0014

0.2700
0.1030
0.0200
2.0000
0.0260
0.0150
0.3300
0.0129
0.2140
0.0036
0.0033
0.0023
0.0092
0.0082
0.0013
0.0046
0.0122
0.0220
0.0125
0.0033
0.0069
0.0073
0.0220
0.0040
0.0096
0.0040
0.0148
0.0033
0.0053
0.0023
0.0033
0.0036
0.0139
0.0033
0.0020
0.0033
0.0049
0.0023
0.0030

0.0018
0.0800

0.0011
1.1290
0.0026
0.0612

0.6492

1.0164

0.0458

1.1574

0.5046

0.7673

0.0335

0.8582



Nuclide

66 Ga

66 Ge

zZ

31

32

Half Life

9.400 h

2.270 h

- 41 -

Energy
keV

856.700

907.000
1039.290
1190.360
1232.900
1333.200
1356.200
1356.600
1357.000
1418.880
1508.330
1899.180
1918.640
2173.900
2190.000
2213.600
2393.300
2422.700
2752.100
2780.500
2934.300
3229.260
3381.320
3422.640
3433.000
3767.400
3791.470
4086.3€0
4295.700
4462.010
4806.590

39.970
41.840
42.830
43.890
53.400
65.120
71.620
90.940
96.340
108.850
125.170
147.790
154,740
169.470
182.030
190.200
225.900
245.710
272.970
291.230
302.520
315.550
323.800
338.050
381.850
415.280

Yield

0.0012
0.0012
0.3640
0.0013
0.0054
0.0125
0.0038
0.0013
0.0019
0.0065
0.0058
0.0043
0.0217
0.0012
0.0576
0.0014
0.0025
0.0197
0.2350
0.0013
0.0022
0.0151
0.0143
0.0083
0.0028
0.0014
0.0102
0.0115
0.0353
0.0072
0.0149

0.0036
0.0014
0.0110
0.2860
0.0031
0.0710
0.0017
0.0039
0.0019
0.1040
0.0031
0.0130
0.0031
0.0017
0.0560
0.0560
0.0019
0.0530
0.1040
0.0025
0.0247
0.0081
0.0014
0.0860
0.2780
0.0042

r

T

R#m2/h/Ci Rem/h/Ci

1.1574

0.3813

0.8582

0.3062




Nuclide

66 Ge

67 Cu

67 Ga

67 Ge

A

32

29 -

K}

32

Half Life

2.270 h

2.578 a

3.261 d

18.700 m

- §2 -

Energy
keV

427.830
470.620
§72.000
892.630
511.000
536.740
555.000
597.140
639.740
662.190
705.940
757.310
865.800
919.400
1101.260
1165.800
1174.780
1221.880
1322.540
1412.580
1490.430
1507.800
1512.870

91.266
93.315
184.577
208.951
300.219
393.529

91.266

93.311
184.577
208.951
300.219
393.529
887.693

167.010
253.300
359.500
468.600
511.000
661.100
728.200
728.700
811.800
828.300
898.500
911.200
914.800
981.300
1081.300
1280.600
1450.700
1472.800
1639.500

Yielid

0.0053
0.0730
0.0320
0.0061
0.4989
0.0610
0.0011
0.0025
0.0058
0.0011
0.0420
0.0064
0.0025
0.0014
0.0015
0.0022
0.0012
0.0044
0.0044%
0.0036
0.0011
0.0017
0.0067

0.0701
0.1612
0.u4870
0.0012
0.0080
0.0022

0.0307
0.3830
0.2090
0.0237
0.1680
0.0470
0.0015

0.7700
0.0030
0.0135
0.0012
2.0090
0.0028
0.0040
0.0220
0.0072
0.0270
0.0090
0.0280
0.0280
0.0103
0.0094
0.0035
0.0060
0.0450
0.0058

"

R¥n2/h/Ci Rem/h/Ci

0.3813

0.0573

0.0788

0.8026

~

0.3062

0.0565

0.0764

0.6231
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Nuclide 2
67 Ge 32
68 Cu 29
68 Cu m 29
68 Ga 31
68 As 33

Ralf Life

18.700 m

31.000 s

3.750 m

68.000 m

2.650 m

- 43 -

Energy
keV

1643.000
1809. 400
1976.200
2526.600
2563.600
3058. 300
3162.800
3401.500

151.800
498.600
578.100
587.300
670.700
670.720
737.000
805.300
1007.000
1041.000
1077.400
1142. 400
1260.900
1291.800
1340.300
1386.000
1433.400
1531.500
1540.000
1676. 100
1744.700
1883.200
2108.100
2340.300

84.300
111.200
525.900
609.500
636.600

511.000
1077.400
1883.200

511.000
613.500
651.200
740.000
762.600
1016.500
1253.400
1263.500
1333.500
1412.500
1622.000
1634.000
1643.000
1778.700

Yield

0.0081
0.0121
0.0013
0.0019
0.0021
0.0017
0.0010
0.0014

0.0480
0.0080
0.0136
0.0048
0.0048
0.0048
0.0080
0.0040
0.0060
0.0910
0.7200
0.0032
0.1410
0.0080
0.1170
0.0032
0.0230
0.0080
0.0080
0.0210
0.0140
0.0380
0.0160
0.0230

0.7700
0.1790
0.8010
0.0110
0.0900

1.7816
0.0330
0.0014

2.0740
0.0550
0.2320
0.0240
0.2250
0.6500
0.0097
0.0360
0.0180
0.1170
0.0270
0.0084
0.0084
0.2130

r

.l‘.

R¥*m2/h/Ci Rem/h/Ci

0.8026

0.8023

0.3174

0.5455

1.6417

0.6231

0.5895

0.2523

0.4154

1.2220
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Nuclide yA Half Life Energy VYield T T
keV R*m2/h/Ci Rem/h/Ci
68 As 33 2.650 m 2008.000 0.0290 1.6817 1.2220

2454,000 0.0260
2457.000 0.0260
2506.000 0.0097
3058.000 0.0071
3087.000 0.0110
3220.000 0.c052

69 Cu 29 3.000 m 84,000 0.0040 0.1211 0.0888
110.000 0.0020
173.000 0.003C
530.700 0.0300
595.200 0.0100
649.000 0.0140
834.000 0.0620
897.500 0.0030
992.000 0.0060

1006.500 0.1000
1179.500 0.0100
1428.000 0.0090
1497.000 0.0010
1825.000 0.0010

69 Zn 30 13.760 h 438.634 0.9490 0.239% 0.1926

69 Ge : 32 1.627 d 234,400 0.004%4 0.4807 0.3590
318.400 0.0131
511.000 0.6931
532.400 0.0021
553.100 0.0051
573.900 0.1110
587.100 0.0021
762.000 0.0019
787.700 0.0031
871.700 0.0980

1051.500 0.0033
1106.400 0.2570
1206.600 0.0023
1336.200 0.0290
1349.500 0.0023
1525,700 0.0015
1572.900 0.0012
1890.800 0.0026
2022.200 0.0033

69 As 33 15.200 m 86.800 0.0330 0.5793  0.u4341
145,800 0.0240
232.700 0.0490
287.100 0.0090
374.100 0.0070
398.100 0.0059
511.000 1.9200

69 Se 34 27.300 s 66.400 0.2600 0.6753 0.5244
98.200 0.6000
511.000 2.0000
691.400 0.1300

70 Cu 29 4.500 s 884.800 0.5400 0.2658 0.1933
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Nuclide

70 Cum

70 Ga

70 As

4

29

31

33

- 35 -

Half Life

86.000 s

21.150 =

52.600 m

Energy
keV

386.500

884.800

901.700
1108.700
1251.700
1271.000
1428.000
1876.500
1520.000
1690.600
1953.500
2061.%00
3062.000

176.170
1039.200

175.300
2%0.500
252.300
294.200
298.800
373.000
§48.000
450.900
892.200
897.000
511.000
595.200
607.600
615.000
655.000
668.400
686.000
696.000
744,800
760.200
828.100
889. 300
893.100
901.900
905.700
942.100
953.800
1040.000
1099. 300
1114.300
1118.100
1218.300
1250.000
1296.100
1332.200
1336.000
1339.800
1351.800
1812.500
1418.300

Yield

0.0800
1.0000
0.8700
0.0800
0.5700
0.0100
0.0300
0.0130
0.0140
0.0470
0.0210
0.0370
0.0130

0.0030
0.0068

0.0260
0.0021
0.0290
0.0019
0.0038
0.0123
0.0016
0.0011
0.0098
0.0253
1.7186
0.1630
0.0390
0.0800
0.0060
0.2120
0.0200
0.0163
0.2080
0.0025
0.0035
0.0310
0.0196
0.0139
0.1220
0.0139
0.0087
0.8200
0.0430
0.2120
0.0320
0.0018
0.0380
0.0017
0.0061
0.0061
0.0890
0.0059
0.0860
0.0050

r

»
IS

R®a2/h/Ci Rem/h/Ci

1.5192

0.00%1

2.1867

1.1119

0.0030

1.5919
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Nuclide z Half Life Energy Yield r T

keV R®*a2/h/Ci Rem/h/Ci

70 As

70 Se

33

35

52.600 m

51.000 m

1396.100
1507.100
1512.100
1523.300
1566.6090
1587.900
1707.900
1781.300
1883.100
1949.000
2007.700
2020.000
2065.000
2096.000
2157.600
2219.300
2256.100
2326.600
2889.300
2637.200
3290.000
3470.000
3920.000

32.050

39.590

§9.510

86.250
113.530
129.%90
132.5%0
135.630
153.200
160.790
198.700
202.730
223.%10
288,180
287.500
255.860
263.200
290.200
293.590
297.100
301.800
312.600
353.850
376.650
813.910
§26.150
h58.%20
499.700
511.000
585.910
549.690
561.560
564.860
858.700

0.0155
0.0039
6.0028
0.0510
0.0028
0.008%
0.1790
0.0390
0.0051
0.0016
0.0290
0.1670
0.0012
0.0018
0.0037
0.0011
0.0013
0.0011
0.0035
0.0030
0.0018
0.0015
0.0016

0.0190
0.0040
0.354%0
0.0078
0.0156
0.0029
0.03M8
0.0259
0.00A3
0.0078
0.0017
0.0A8)%
0.0063
0.0282
0.0043
0.0181
0.027%
0.0033
0.0279
0.0043
0.0035
0.0023
0.0066
0.0933
0.0207
0.2880
0.0026
0.0127
1.8092
0.0032
0.0029
0.0017
0.0017
0.0012

2.1867

0.5705

1.5919

0.4%60
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Nuclide z Half Life Energy Yield r T

keV R®m2/h/Ci Rem/h/Ci

poEsy pEEN pEIN VN TS D ST S S S e
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70 Se

71 Zn

Tt Zn m

71 As

35

30

30

33

81.000 m

2.%00 m

3.920 h

2.700 d

1323.700
1570.500
1618.800

121.500
389.900
398.600
453.000
887.300
511.600
666.800
721.400
910.300
964.800
1109.300
1120.000
1631.600
1904.400

121.500
142.600
386.300
389.900
453.000
487.300
511.600
566.200
574.900
588.600
596.000
620.200
753.400
771.300
910.000
956.700
964.600
964.700
974.700
988.600
1006.500
1011.400
1107.000
1107.400
1139.800
1282.700
1306.700
1311.400
1322.200
1380.800
1476.000
1759.600

174.900
247.300
279.200
327.400
350.000
361.400

0.0035
0.0029
0.0017

0.0300
0.0360
0.0060
0.0018
0.0012
0.3200
0.0090
0.0054
0.0784
0.0077
0.0016
0.0190
0.0036
0.0017

0.0290
0.0550
0.9200
0.0260
0.0100
0.6200
0.2900
0.0019
0.0010
0.0050
0.2800
0.5600
0.0320
0.0200
0.0030
0.0019
0.0050
0.0420
0.0035
0.0120
0.0070
0.0067
0.0070
0.0200
0.0020
0.0027
0.0010
0.0010
0.0023
0.0036
0.0060
0.0090

0.9100
0.0013
0.0015
0.0276
0.0022
0.0056

0.5705

0.1722

0.8771

0.3084

0.4460

0.1304

0.6805

0.2525
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Nuclide A Half Life Energy Yield r T

keV R®m2/h/Ci Rem/h/Ci

71 As 33 2.700 d 500.000 0.0300 0.3084 0.2525
503.900 0.0015
511.000 0.5743
526.700 0.0073
572.300 0.0017
615.400 0.0045
679.700 0.0023
708.200 0.0023
712.600 0.0028
TW7.200 0.0012
851.700 0.0018
920.700 0.0028
1026.800 0.0025
1033.800 0.0015
1037.700 0.0018
1095.700 0.0380
1139.500 0.0069
1212.700 0.0025
1298.800 0.0018

71 Se 34 4.930 m 147.200 O0.4740 0.8287 0.6333
511.000 1.9060
T24.100 0.0460
830.900 0.1260
871.100 0.0670
978.400 0.0240
1096.000 0.1020
1243.200 0.0610
1265.000 0.0170

72 Zn 30 1.938 d 41.900 0.0083 0.0706 0.0723
46.800 0.0058
79.400 0.0174
88.700 0.0216
102.800 0.0232
112.100 0.0207
144.700 0.8300
191.500 0.0938

72 Ga 31 14.100 h 112.520 0.0011 1.3423 0.9842
289.300 0.0017
336.300 0.0011
381.200 0.0027
428.300 0.0022
449,600 0.0015
479.100 0.0011
587.900 0.0011
600.850 0.0545
629.860 0.2520
691.200 0.0049
735.900 0.0037
786.400 0.0326
810.240 0.0201
834.020 0.9559
861.110 0.0092
894,220 0.0990
924,100 0.0014
939.400 0.0026




«ewd smm) JNEE UVENE UNES WIS paE FOEy DN SN SoEw e

Nuclide

72 Ga

72 As

72 Br

pA

31

33

35

Half Life

14.100 h

1.083 d

1.300m

- 49 -

Energy
keV

970.540

999.860
1050.690
1215.160
1230.860
1260.100
1276.750
1464.000
1567.900
1571.500
1596.650
1680.770
1710.900
1837.800
1861.090
1878.000
1920.200
1991.300
2109.500
2201.676
2214.500
2490.980
2507.800
2515.600
2621.000
2844.100

511.000
600.900
629.930
786.430
834.000
894.270
1050.760
1215.140
1390. 440
1464.000
1475.910
1568.200
1680.700
1710.900
1991.140
2105.900
2109.800
2201.740
2248.500
2507.900
2621.500
2940.100
2982.100
3094, 300

75.000
379.900
454,700
511.000
512.000
537.600

Yield

0.0109
0.0080
0.0688
0.0078
0.0146
0.0110
0.0156
0.0354
0.0020
0.0080
0.0430
0.0099
0.00u1
0.0023
0.0526
0.0023
C.0014
0.0011
0.0107
0.2560
0.0015
0.0793
0.1270
c.0024
0.0014
0.0048

1.7513
0.0032
0.0810
0.0043
0.7970
0.0079
0.0098
0.0023
0.002%
0.0114
0.0050
0.0014
0.0012
0.0027
0.0038
0.0074
0.0022
0.0052
0.0033
0.0033
0.0039
0.0033
0.0019
0.0014

0.0660
0.0360
0.1330
1.9830
0.0210
0.0130

r

T

R*¥m2/h/Ci Rem/h/Ci

1.3423

0.9870

1.5801

0.9842

0.7367

1.1789



Nuclide

72 Br

72 Kr

73 Ga

73 As
73 Se =

73 Se

Z

35

36

33
3

35

- S0 -

Balf Life

1.300 m

17.800 s

§.910 h

80.300 ¢
39.000 =

7.150 h

Energy
keV

559.370
710.200
752.800
774.800
832.000
862.000
101%.000
105%.700
1061.600
1089.200
1125.100
1136.%00
1227.300
1269.500
1316.700
1389.900
1833.600
1509.800
1571.300
1688.500
1725.000
1807.%00
1909. 500
2150.700
2371.900
2832.700

1587.000
162.600
252.200
310.000
815.000
511.000
576.600

53.390
297.370
325.7%80
739.370

53.837

67.000

8%.500
181.500
2548.300
320.800
393.600
§01.600
510.000
511.000
571.200
577.800
850.560
1078. 100

67.000
361.1cC0

Yield

0.0260
0.0160
0.0300
0.0720
0.0210
0.7115
0.0070
3.0380
0.0560
0.0320
0.05%0
0.0710
0.0110
).0090
0.1750
0.0230
0.0100
0.0330
0.0380
0.0160
0.0350
0.0180
0.01%0
0.0100
0.0760
0.0130

0.0220
0.0770
0.0330
0. 1480
0.1920
1.9000
0.0630

1.0000
0.77%0
0.1300
0.0830

0.1050

0.0010
0.0090
0.0015
0.0110
0.0081
0.0078
0.0061
0.004%5
0. 4257
0.0011
0.00%6
0.0011
0.0028

0.7730
0.9660

i

-
i

Rea2/h/Ci Rea/h/Ci

1.5801

0.66A7

G.2058

0.0037
0.1368

0.6169

1.1789

0.5166

0.187%

0.0031
0.1049

0.5015



- 51 -

Nuclide z Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci
73 Se 34 7.150 h 510.000 0.0110 0.6169  0.5015
511.000 1.3044
865.400 0.0047
901.200 0.0012
1111.000 0.0017
1422.900 0.0011
73 Kr 36 25.900 s 151.100 0.1260 0.7288 0.5779
178.100 0.6620
213.600 0.0860
241.300 0.0730
303.600 0.0400
329.200 0.0460
391.900 0.0483
473.600 0.1060
511.000 1.9864
74 Zn 30 1.583 m 50.300 0.1700 0.0950 0.0897
53.100 0.0920
56.500 0.7400
86.100 0.0330
116.700 ©2.0350
140.000 0.3400
190.400 0.2400
347.300 0.0570
74 Ga m 31 9.500 s 59.700 0.1000 0.0033 0.0032
74 Ga 31 8.100 m 233.200 0.0016 1.4640 1.0801
258.800 0.0011
302.000 0.0011
471.100 0.0039
484,900 0.0107
493.000 0.0510
497.650 0.0101
504.700 0.0010
521.000 0.0012
540.900 0.0016
551.800 0.0011
595.880 0.9188
604.220 0.0294
608.400 0.1470
639.110 0.0083
701.500 0.0085
715.600 0.0022
734,000 0.0011
784.210 0.0071
809.800 0.0025
867.800 0.0891
886.720 0.0039
942.450 0.0129
960.980 0.0164
974.900 0.0028
993.550 0.0065
999.800 0.0031
1023.800 .0013
1101.340 0.0544
1131.580 0.0085
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Nuclide Z Half Life Energy Yield r T
keV R¥m2/h/Ci R-m/h/Ci
T4 Ga 31 8.100 m 1134.600 0.0039 1.4640 1.0801

1160.360 0.0064
1177.500 0.0024
1184.600 0.0028
1204.290 0.0763
1293.500 0.0027
1312.820 0.0067
1332.200 0.0175
1337.190 0.0161
1357.9C0 0.0032
1143380 0.0372
1471.500 0.0019
1478.200 0.0030
1489.350 0.0289
1510.200 0.002%4
1570.340 0.0096
1602.000 0.0030
1676.620 0.0074
1744.820 0.0483
1806.400 0.0029
1829.590 0.0189
1940.640 0.0549
1970.800 0.0022
1999.250 0.0040
2004.700 0.0051
2014.440 0.0132
2024.050 0.0048
2036.200 0.0017
2074.100 0.0027
2097.920 0.0089
2131.800 0.0020
2138.600 0.0084
2197.900 0.0033
2198.000 0.0050
2231.900 0.0017
2257.050 0.0180
2279.000 0.0236
2353.530 0.4520
2362.430 0.0017
2438.480 0.0028
2504.300 0.0066
2580,070 0.0130
2616.680 0.0024
2690.950 0.0101
2737.900 0.0017
2747.130 0.0085
2771.800 0.0012
2785.930 0.0063
2790.780 0.0052
2970.900 0.0109
2997.400 0.0010
3030.300 0.0017
3031.640 0.0022
3211,100 0.0074
3232.320 0.0066
3298.930 0.0038
3354.020 0.007H
3605.350 0.0033

'
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Nuclide

T4 As

T4 As

74 Br

4

33

35

Half Life

17.760 4

17.780 d

25.300 m

-53 -

Energy
keV

511.000
595.800
608.390
1204.340

634.780
635.000

218.900

511.000

615.100

634.100

634.800

871.400

936.400

984.900
1022.800
1045.100
1109.600
1161.300
1203.900
1225.600
1249.200
1268.900
1310.100
1409.700
1459.206
1474.500
1512.800
1524.600
1679.100
1700.800
1715.700
1743.900
1842.800
1882.300
1949.600
1981.000
2087.400
2130.600
2158.000
2270.600
2356.000
2378.300
2387.400
2396.100
2437.500
2465.000
2518.300
2541.500
2615.200
2661.600
2685.1400
2704.000
2770.800
2879.700
2904.500

Yield

0000000000000 0O00O0O00DDO0OODOO00O0O0O0OO0O0O00000O000O0O0O0 0O [oNa=) [N Yo}

.5820
.5920
.0053
.0029

. 1540
.0014

L1760
.7844
.0025
.1520
.6340
.0025%
.0076
.0406
.0520
.0051
.0057
.0019
.0152
.0127
.0019
.0680
.0051
.0063
.0101
.0108
.0190
.0G32
.0082
.0782
.0127
.0133
.0228
.0152
.0152
.0133
.0130
.0285
.0032
.0178
.0076
.0032
.004%
.0279
.0070
.0095
.0057
.0032
.0730
.0520
.0025
.0152
.0203
.00ul
.0165

r
1

0.3783

0.0567

2.0961

T

R#m2/h/Ci Rem/h/Ci

0.2836

0.0416

1.5562



Nuclide

74 Br

% Br m

z

35

35

Half Life

25.300 m

41.500 m

- 54 —

Energy
keV

2934.200
2951.000
2975.600
2990.000
3098.200
3110.200
3119.000
3190.200
3241.000
3249.900
3267.500
3295.500
3338.600
3410.000
3412.000
3460.000
3488.600
3526.100
3539.800
3624.600
3631.900
3733.300
3745.100
3788.000
3852.400
3901.500
3972.700
4044.100
4093.900
4222.000
4266.500
4342.400
4379.600
4486.900
4538.000
4649.500

219.000
368.500
511.000
521.200
615.200
634.300
634.800
679.200
724.900
728,300
T44.602
763.600
777.600
838.900
850.500
868.000
979.500
984.900
986.500
1022.700
1084.700

Yield

0.0076
0.0063
0.0152
0.0032
0.0044
0.0032
0.0095
0.0095
0.0063
0.0610
0.0051
0.0273
0.0044
0.0038
0.0070
0.0120
0.0038
0.0063
0.0063
0.0552
0.0254
0.0178
0.0063
0.0399
0.0127
0.0139
0.0228
0.0082
0.0051
0.00uy
0.0108
0.0133
0.0410
0.0019
0.0013
0.0038

0.0500
0.0016
1.8517
0.0064
0.0740
0.1750
0.9190
0.0064
0.0050
0.3500
0.0280
0.0023
0.0064
0.0550
0.0092
0.0074
0.00Uu6
0.0340
0.0070
0.0040
0.0037

™
1

T

R*m2/h/Ci Rem/h/Ci

2.0961

2.0488

1.5562

1.5200

R e
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Nuclide YA Half Life Energy Yield r T
[ keV R*m2/h/Ci Rem/h/Ci
74 Br m 35 41.500 m 1080.100 0.0046 2.0488 1.5200
1080.500 0.0046
' 1145.800 0.0051
1198.000 0.0037
1200.500 0.0530
l 1204.000 0.0046
1249.500 0.0700
1261.700 0.0060
1269.100 0.0810
l 1289.300 0.0046
1294.500 0.0190
1299.700 0.0021
l 1366.700 0.0230
1421.700 0.0064
1455.700 0.0180
l 1460.500 0.0083
1468.600 0.0055
1473.100 0.0147
1494.500 0.0040
l 1508.000 0.0022
1515.700 0.0027
1555.400 0.0032
l 1566.400 0.0033
1649.800 0.0036
1679.800 0.0074
l 1714.900 0.0600
1746.100 0.0013
1769.900 0.0016
1837.600 0.0083
[ 1843.200 0.0092
1853.800 0.0046
1890.000 0.0074
I 1928.700 0.0064
1933.800 0.00U6
1952.800 0.0032
I 1994.800 0.0046
2028.200 0.0046
2098.700 0.0046
2115.200 0.0036
[ 2131.400 0.0076
2150.700 0.0074
2158.200 0.0046
l 2167.400 0.0064
2183.400 0.0101
2207.400 0.0055
2217.100 0.0016
l 2228.60C 0.0027
2276.200 0.0064
2283.800 0.0280
' 2311.900 0.0340
2333.500 0.0083
2370.700 0.0069
l 2398.300 0.0110
2396.900 0.0014
2408.700 0.0090
. 2443.700 0.0037
ﬁ 2472.200 0.0074
2478.400 0.0037

1 —



Nuclide

74 Br m

74 Kr

Z

35

36

Half Life

41.500 m

11.500 m

- 56 -

Energy
keV

2478.400
2485.600
2502.300
2558.000
2661.900
2679.800
2695.500
2701.800
2708.500
2745.700
2754.500
3040.400
3137.100
3153.300
3173.100
3227.500
3297.700
3323.200
3336.300
3393.800
3430.800
3625.000
3684.600
3786.700
3806.600
3861.600
3881.500
3951.500
3957.600
4027.000
4o64.400
4123.500
4200.400
4380.400

62.800
67.400
72.200
79.900
83.600
89.700
89.700
93.800
123.400
132.600
140,300
149.700
166.800
179.100
203.000
212.800
216.900
225.100
229.400
233.900
238.400
296.700
300.400

Yield

0.0018
0.0037
0.0017
0.0037
0.0064
0.0074
0.0074
0.0119
0.0055
0.0037
0.0028
0.0101
0.0064
0.0101
0.0110
0.0110
0.0090
0.0055
0.0119
0.0055
0.0129
0.0014
0.0017
0.0023
0.0110
0.0138
0.00674
0.0110
0.0350
0.0110
0.0019
0.0011
0.0012
0.0020

0.1060
0.0137
0.0025%
0.0028
0.0012
0.0094
0.3120
0.0349
0.0940
0.0066
0.0910
0.0225
0.0034
0.0031
0.1950
0.0094
0.1020
0.0028
0.0025
0.0530
0.0016
0.1130
0.6097

1

T

R®*a2/h/Ci Rea/h/Ci

2.0488

0.6622

1.5200

0.5285
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Nuclide Z Half Life Energy Yield r T
keV R#p2/h/Ci Rem/h/Ci
78 Kr 36 11.500 m 306.500 0.1050 0.6622 0.5285

311.100 0.0087
369.700 0.0031
373.600 0.0031
396.100 0.0084
444 .800 0.0050
488.900 0.0025
511.000 1.7360
519.600 0.0050
530.500 0.0019
534.500 0.0031
536.000 0.0031
606.500 3.0025
609.10C 0.0106
611.500 0.0019
618.900 0.0025
628.800 0.0025
691.500 0.0028
701.300 0.0172
738.800 0.0019
757.300 0.0059
765.900 0.0019
797.600 0.0022
831.900 0.0016
862.000 0.0012
879.500 0.0016
900.000 0.0022
969.600 0.0025
978.100 0.0016
1013.800 0.0022
1060.900 0.0022

75 Ga 31 2.170 m 177.000 0.0061 0.0292 0.0232
203.900 0.0030
252.800 0.0570
279.300 0.0017
310.400 0.0038
316.800 0.0019
321.600 0.0011
457.100 0.0026
568.500 0.0014
574.300 0.0180
632.200 0.0031
647.500 0.0010
783.200 0.0012
885.400 0.0063
927.200 0.0038

1043.300 0.0015
1248.500 0.0031
1501.100 0.0026

75 Ge 32 1.380 h 65.600 0.0019 0.0188 0.0170
199,200 0.0083
264,800 0.1110
418,600 0.0027
468.700 0.0020
617.800 0.0013

—-4 sump EE SN N S ey el SR B D B DO oy aw BN O EEN B o

75 Se 34 119.800 d 66.050 0,0110 0,2056 0.1945
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Nuclide YA Half Life Energy Yield r T
keV RE¥Em2/h/Ci Rem/h/Ci
75 Se 34 119.800 d 96.733 0.0350 0.2058 0.1945

121.115 0.1770
136.000 0.6060
198.596 0.0150
264,651 0.5940
279.528 0.2520
303.910 0.0131
400.646 0.1135

75 Br 35 1.633 h 112.100 0.0170 0.6906 0.5572
141.190 0.0690
236.100 0.0083
286.500 0.9200
292.850 0.0280
299.400 0.0025
315.610 0.0063
319,700 0.0010
325.400 0.0025
349.200 0.0018
377.390 0.0410
427.790 0.0450
431.750 0.0400
460.900 0.0012
467.300 0.0013
484,400 0.0029
488.100 0.0018
490.700 0.0034
511,000 1.4594
534,800 0.001%4
551.650 0.0031
566.430 0.0047
572.930 0.0210
586.100 0.0019
598.200 0.0034
608.900 0.0176
646.100 0.0016
652.200 0.0015
659.100 0.0037
663.800 0.0012
676.600 0.0012
701.600 0.0019
733.900 0.0160
770.800 0.0049
781,000 0.0011
788.700 0.0035
859.300 0.0025
890.700 0.0026
897.600 0.0052
912.100 0.0106
946,200 0.0015
952,100 0.0170
959,000 0.0028
961.400 0.0046

1074.200 0.0011
1144,500 0.0019
1245.500 0.0059
1380.500 0.0C11
1448,900 0.0034
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Nuclide A Half Life Energy Yield r T

keV A%a2/h/Ci Rem/h/Ci

* — —— ] ] T—— p— — p— ] ] ] ] ] | ____ ] ] ] ] [ ____J [ _____J |

75 Br

75 Kr

76 Ga

35

36

31

1.633 n

3.500 =

27.100 s

1515.800
1561.000

88.%00
119.500
132.500
153.300
154.700
179.8%00
216.%00
219.600
220.900
281.700
273.100
296.000
352.500
511.000

335.900
3431.000
585.510
562.930
661.800
883.800
847.150
885.830
911.800
927.050
976.500
101%.200
1043.600
1051.700
1108.810
1175.700
1182.100
1208.020
1249. 100
1259.900
1273.050
1310.600
1348.130
1358.900
1453.900
1461.200
1482.500
1489.600
1502.300
1586.000
1583.900
1612.700
1634.000
1639.300
1642,800
1660.300
1721.900
1732.700
1811.100
1878.300

0.0012
0.0013

0.0330
0.0178
0.7800
0.0620
0.2100
0.0028
0.0013
0.0030
0.0019
0.0133
0.0059
c.0027
0.0081
1.9260

0.0530
0.0920
0.2590
0.6580
0.007%
0.011%
0.0355
0.0132
0.0100
0.0092
0.0461
0.0036
0.0030
0.0047
0.1580
0.0047
0.0051
0.0153
0.006%
0.0030
0.0720
0.0028
0.007h
0.0018
0.0026
0.0033
0.0049
0.0023
0.0049
0.0043
0.0620
0.0045
0.0114
0.0553
0.0093
0.0077
0.0014
0.0072
0.0084
0.0036

0.6906

0.6815

1.296%

0.5572

0.5993

0.9592



Nuclide

76 Ga

z

31

Half Life

27.100 s

- 60 -

Energy
keV

1892.700
1902.200
1912.700
192%.500
19%0.300
1980.%00
20%0.700
2073.750
2091.900
2129.%60
2185.200
2203.860
22148.360
2278.800
2347.400
2356.880
2369.800
2835.600
2476.600
2481.100
2889.600
252%.000
2578.550
2591.000
2619.200
2668.800
2680.900
2691.600
2700.500
2759.950
2779.100
2782.700
2843.500
2868.100
2882.900
2915.600
2919.850
2970.900
2981.200
3035.600
3069.900
3130.700
3141.%00
3185.300
3190.600
3275.900
3283.600
3325.200
3328.700
3338.600
3366.500
3388.800
3%02.400
3565.500
3496.700
3559.500
3675.600
3736.900

Yield

0.0040
0.0082
0.0059
0.0020
0.0068
0.0022
0.0033
0.0423
0.0018
0.0220
0.0049
0.0137
0.0223
0.003%
0.0043
0.0286
0.0028
0.0037
0.0022
0.0020
0.0020
0.0080
0.022%
0.0027
0.0224
0.0016
0.0032
0.0015
0.0020
0.0110
0.0080
0.0101
0.0159
0.0035
0.0014
0.007%
0.0910
0.0039
0.0020
0.0052
0.0092
0.0021
0.0821
0.0030
0.0821
0.0058
0.0017
0.0011
0.0020
0.0019
0.0015
0.0283
0.0013
0.0014
0.0011
0.0059
0.0045
0.0016

r

T

R®m2/h/Ci Rem/h/Ci

1.296N

0.9592
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Nuclide

76 Ga

76 As

76 Br

rA

31

33

35

Half Life

27.100 s

1.097 d

16.200 h

- 61 -

Energy
keV

3752.100
3913.300
3925.200
3951.700
3994.300
3121.800
3253.300

559.100
563.230
571.300
657.030
665.310
740.120
771.760
867.630
1129.870
1212.720
1216.020
1228.520
1439.130
1453.600
1787.670
2096.330
2110.790

400.000
472.910
489.700
511.000
559.110
563.220
571.700
599.200
604.400
657.000
665.100
681.400
695.800
727.500
730.400
740.000
771.800
789.100
803.500
836.500
867.500
882.300
886.100
900.600
942.300
980.800
1030.300
1032.500
1129.850
1158.200
1178.000
1213.100

Yield

0.0016
0.0013
0.0034
0.0420
0.0022
0.0025
0.0022

0.4470
0.0117
0.0014
0.0610
0.0039
0.0012
0.0012
0.0013
0.0014
0.0163
0.0384
0.0139
0.0033
0.0013
0.0033
0.0066
0.0039

0.0010
0.0139
6.0031
1.1427
0.7230
0.0282
0.0018
0.0025
0.0015
0.1550
0.0062
0.0041
0.0049
0.0085
0.0049
0.0010
0.0041
0.0047
0.0048
0.004y
0.0027
0.0040
0.0034
0.0012
0.0017
0.0030
0.0061
0.0061
0.0434
0.0015
0.0012
0.0116

r T
R%»2/h/Ci Rem/h/Ci
1.2964 0.9592
0.2349 0.1743
1.3174 0.9811



Nuclide

76 Br

76 Kr

Z

35

36

Ralf Life

16.200 h

14,800 n

- 62 -

Energy
keV

1216.100
1224.300
1228.650
1302.000
1372.100
1380.560
1429.200
1439.500
1454,100
1471.140
1560.200
1568.490
1612.000
1654.700
1672.500
1741.700
1769.900
1788.100
1815.000
1833.600
1853.680
1868.300
1944,300
1956.200
2046.100
2096.780
2111.270
2127.400
2135.640
2183.100
2391.290
2483.500
2510.850
2601.300
2658. 400
2690.000
2792.720
2900.500
2950.550
2997.380
3093.300
3159.000
3352.800
3370.500
3411, 400
3525.200
3603.990
3638.800

38.000
45,500
76.300
91.000
96.600
103.200
113.400
121.300
134.800

Yield

0.0870
0.0017
0.0202
0.0014
0.0049
0.0241
0.0023
0.0055
0.0083
0.0231
0.0043
0.0087
0.0022
0.0012
0.0017
0.0012
0.0023
0.0050
0.0015
0.0028
0.1400
0.0014
0.0038
0.0024
0.0017
0.0128
0.0231
0.0014
0.0085
0.0014
0.0450
0.0011
0.0180
0.0067
0.0017
0.0035
0.0530
0.0036
0.0760
0.0095
0.0016
0.0014
0.0025
0.0010
0.0029
0.0018
0.0158
0.0017

0.0013
0.1810
0.0013
0.0022
0.0011
0.0370
0.0013
0.0020
0.0270

r T
R®m2/h/Ci Rem/h/Ci
1.3174 0.9811
0.2410 0.2103

Y
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Nuclide Z Half Life Energy
keV

76 Kr 36 14.800 h 136.300
141.900
150.500
166.700
171.000
179.900
199.800
214.500
232.500
234.700
239.000
252.100
270.300
271.700
294,900
299.000
300.200
309.800
315.700
317.200
355.300
364.000
406.500
428.500
438.600
Lu6.400
452.000
452.000
473.100
490.300
499.800
520.900
543.600
548.300
552.600
570.800
575.900
581.500
582.500
599.20C
619.500
640.900
666.000
684.500
731.100
796.100
822.600
853.000
868.200
891.000
898.200
911.000
936.000

1002.000
1030.300
1070.300

76 Rb 37 36.800 s 64.000

Yield

0.0107
0.0020
0.0021
0.0017
0.0013
0.0017
0.0127
0.0032
0.0010
0.0014
0.0027
0.0670
0.2150
0.0470
0.0021
0.0094
0.0046
0.0250
0.4000
0.0047
0.0520
0.0056
0.1230
0.0017
0.0013
0.0042
0.0900
0.0050
0.0033
0.0021
0.0047
0.0020
0.0032
0.0013
0.0154
0.0013
0.0013
0.0047
0.0107
0.0020
0.0036
0.0020
0.0013
0.0016
0.0021
0.0031
0.0028
0.0015
0.0027
0.0013
0.0017
0.0013
0.0011
0.0013
0.0027
0.0030

0.0110

r T
R¥m2/h/Ci Rem/h/Ci
0.2410 0.2103
0.8829 0.6807



Nuclide

76 Rb

77 Ge m

77 Ge

r 4

37

32

32

Half Life

36.800 s

5%.000 s

11.300 h

- 68 -

Energy
ice¥

284,000
254.000
384.000
354.000
223.000
8453.000
511.000
612.000
768.000
800.000
823.000
869.000
885.000
919.000
937.000
974.000
1173.000
1219.000

150.700
194,800
215.500
N19.800

156.360
159.110
177.280
198,762
208.98¢
211.031
215.505
219.100
258,780
26%.8%0
268.100
337.650
338.660
367.397
816.328
519.750
539.838
861.378
N75.833
520.000
558.018
582.537
614,390
62%.760
631.823
634.389
673.000
673.000
698.538
705.2%0
712.350
718,385
783.6%9
785.788

Yield

0.0110
0.0100
0.0620
0.1010
0.4800
0.0260
2.0320
0.0150
0.0180
0.0350
0.0110
0.0110
0.0830
0.036C
0.0120
0.0210
0.0220
0.0230

0.113%
0.0050
0.2100
0.0010

0.0081
0.0023
0.0018
0.0179
0.0095
0.3110
0.2890
0.0015
0.0021
0.5%%0
0.0030
0.0023
0.0067
0.1%810
0.2200
0.012%
0.0020
0.0128
0.0100
0.0030
0.1620
0.0079
0.0051
0.0018
0.0703
0.0210
0.0054
0.0013
0.0023
0.0011
0.0084
0.0721
0.0018
0.0097

j—

r T
i%a2/h/Ci Rem/h/Ci

0.8829 0.5807

0.0337 0.0318

0.57%9  0.3602
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Nuclide Z Half Life Energy
keV

77 Br 35 2.333 d 138.950
161.830
180.680
200.400
236.980
249.770
270.830
281.650
297.230
303.760
384.990
439.470
484.570
511.000
517.900
520.690
565.910
567.900
574.640
578.910
585.480
755.350
817.79C

1005.050

77 Kr 36 1.245 h 106.200
129.700
146.500
162.000
276.200
312.200
511.000
588.200
606.000
734.600
837.000
860.900

1299.500

78 Ge 32 1.450 h 277.300
293.900

78 As 33 1.512 h 176.300
354.300
545,400
552.900
613.600
686.200
695.400
722.000
786.200
827.600
842,400
848.700
884,600
889.200

1080.000
1198.500

Yield

0.0013
0.0110
0.0028
0.0121
0.2310
0.0298
0.0032
0.0229
0.0416
0.0118
0.0084
0.0156
0.0100
0.0146
0.0016
0.2240
0.0043
0.0086
0.0119
0.0296
0.0157
0.0167
0.0208
0.0092

0.0126
0.8730
0.4090
0.0022
0.0320
0.0358
1.5960
0.0012
0.0040
0.0038
0.0013
0.0017
0.0028

0.9600
0.0403

0.0012
0.0190
0.0300
0.0030
0.5400
0.0200
0.1800
0.0019
0.0012
0.0750
0.0076
0.0017
0.005¢4
0.0100
0.0190
0.0050

r T
R*m2/h/Ci Rem/h/Ci
0.1757 0.1406
0.5699 0.4598
0.1544 0.1455
0.5920 0.4357
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Nuclide Y4 Half Life Energy VYield T T
keV R®*m2/h/Ci Rem/h/Ci
78 As 33 1.512 h 1239.900 0.0580 0.5920 0.4357

1308.800 0.1100
1339.300 0.0075
1382.100 0.0065
1435.900 0.0032
1475.900 0.0012
1530.000 0.0250
1714.300 0.0180
1720.000 0.0065
1738.600 0.0036
1894.700 0.0080
1924.100 0.0160
1995.500 0.0110
2068.900 0.0059
2095.300 0.0032
2226.100 0.0080
2613.400 0.0025
2616.800 0.0062
2629.300 0.0017
2682.500 0.0140
2798.500 0.0030
2839.200 0.001%L

78 Br m 35 1.192E-04 s 32.300 0.3850 0.0818 0.0633
148.500 0.7700

78 Br 35 6.460 m 511.000 1.8478 0.5926 0.4507
613.630 0.1360

79 Ge 32 42.000 s 230.400 0.2000 0.0630 0.0511
542.500 0.1220

79 As 33 9.010 m 95.500 0.0940 0.0138 0.0121
364.500 0.0106
432,000 0.0085
446.800 0.0015
476.000 0.0020
715.100 0.0017
878.500 0.0080

79 Kr 36 1.460 d 44,200 0.0021 0.1401 0.1124
135.990 0.0100
180.210 0.0010
208.450 0.0078
217.020 0.0240
261,260 0.1270
299,510 0.0157
306.310 0.0260
344,700 0.0024
389.000 0.0152
397.560 0.0950
511.000 0.1421
522.980 0.0025
525.320 0.0043
606.070 0,0810
. 832.040 0.0126
934.810 0.0013
1025.700 0.0016

— Gy pEEy ey ey ey (i uu) NS NS GO GO0 My NN MW N W =W -
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Nuclide z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
79 Kr 36 1.860 d 1115.100 0.0037 0.1401 0.1124

1332.130 0.0044

79 Rb 37 22.900 m 52.330 0.0031 0.7733 0.6000
108.900 0.0015
130.010 0.1000
143.490 0.1120
147.230 0.0780
154.840 0.0590
160.680 0.0700
182.820 0.1620
200.720 0.0017
218.760 0.0120
303.176 0.0031
350.660 0.0680
383.890 0.0118
388.800 0.0019
397.650 0.0540
402.150 0.0053
417.100 0.0024
428.600 (€.0055
461.490 0.0120
486.390 0.0029
505.300 0.1290
511.000 1.7140
524.400 0.0019
533.230 0.0135
540.970 0.0087
569.050 0.0113
603.190 0.0072
622.080 0.0710
643.600 0.0024
688.120 0.2410
774.%00 0.0070
787.440 0.0022
915.850 0.0055
921.700 0.0036
934.690 0.0029
941.320 0.0017

1184.300 0.0022
1475.000 0.0012

80 As 33 16.500 s 665.800 0.4180 0.2912 0.2136
782.400 0.0079
811.300 0.0046
860.700 0.0071

1035.700 0.0038
1064.700 0.0013
1206.800 0.0420
1294.000 0.0096
1448.800 0.0100
1645.000 0.0650
1847.800 0.0092
1960.000 0.0038
2357.800 0.0088
2514.000 0.0017
2774.200 0.0029
2836.200 0.0025
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Nuclide Z Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
80 Br 35 17.400 m 511.000 0.0520 0.0405 0.0302
616.200 0.0663
639.400 0.0024
703.800 0.0020
80 Br m 35 §_420 n 37.052 0.3900 0.0212 0.0088
48.900 0.0032
80 Rb 37 34,000 s 511.000 1.9600 0.7167 0.5428
620.000 0.3900
81 As 33 33.000 s 156.000 0.0017 0.0686 0.0527
467.600 0.1232
491.000 0.0523
521.000 0.0090
756.000 0.0010
836.000 0.0020
938.900 0.0020
949.700 0.0022
1406.000 0.0060
1561.900 0.0023
2029.600 0.0014
2102.200 0.0023
2301.800 0.0017
2569.500 0.0010
2832.400 0.0017
81 Se 34 18.500 m 275.900 0.0087 0.0051 0.0042
290.000 0.0067
552.400 0.0010
566.000 0.0026
828.300 0.0032
81 Sem 34 57.250 m 103.000 0.1260 0.0057 0.0063
81 Kr 36 210143.836 y 275.990 0.0200 0.0031 0.0029
81 Rb m 37 32.000 m 85.000 0.0500 0.0019 0.0021
81 Rb 37 4,580 n 190.000 0.6450 0.3459 0.2781
244,200 0.0026
357.900 0.0066
389.200 0.0047
446.300 0.2286
456.800 0.0265
476.700 0.0050
499.700 0.0036
511.000 0.0250
511.000 0.6104
537.600 0.0226
549,000 0.0040
568.800 0.0053
608.200 0.0030
724,000 0,0028
803.400 0.0077

834.700 0.0076
977.000 0.0048
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Nuclide z Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci

81 Rb 37 4.580 h 1041.000 0.0049 0.34859 0.2781

81 Sr 38 25.500 m 131.000 0.0019 0.7703 0.6057

142.300 0.0400
147.800 0.3080
153.400 0.3650
172.000 0.0010
188.300 0.2090
206.400 0.0020
218.400 0.0010
237.000 0.0010
245.400 0.0080
255.000 0.0170
289.700 0.0010
290.000 0.0010
301.200 0.0200
386.500 0.0370
412.600 0.0010
421.000 0.0150
421.200 0.0150
43,500 0.1730
465.600 0.0090
477.000 0.0030
477.000 0.0020
496.500 0.0020
511.000 1.7116
517.000 0.0100
523.600 0.0090
£49.200 0.0040
560.400 0.0010
574.500 0.0620
607.900 0.0130
632.000 0.0010
644.700 0.0040
701.500 0.0140
712.000 0.0130
721.300 0.0290
769.000 0.0010
809.000 0.0030
819.200 0.0010
851.600 0.0060
897.000 0.0020
909.300 0.0300
922.900 0.0040
938.600 0.0290
978.500 0.0040
1067.000 0.0020
1080.700 0.0040
1110.000 0.0020
1194.000 0.0050
1211.000 0.0030
1253.000 0.0030
1323.500 0.0020
1344,000 0.0010
1381.000 0.0040
1399.000 0.0050
1553.000 0.0050
1600.000 0.0010
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Nuclide 4 Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
82 As 33 13.000 s 343.500 0.7400 1.9205 1.4374

560.500 0.2000
654.800 0.7700
815.500 0.1100
818.700 0.3000
902.700 0.0300
1076.200 0.0740
1080.300 0.2100
1541.000 0.1000
1718.000 0.0440
1731.400 0.2300
1896.000 ©.4700
2355.500 0.0600
2514.300 0.0800
2605.300 0.1000
3149.500 0.0700

82 As 33 21.000 s 185.700 0.0060 0.1889 0.1389

654.800 0.1500

1076.200 0.0150

1080.400 0.0220

1731.400 0.0500

1971.000 0.0130
2590.100 0.0150
2834.000 0.0180
3666.000 0.0150

82 Br mi 35 6.100 m 776.490 0.0020 0.0009 0.0006
82 Br m2 35 6.130 m 46.000 0.0024 0.0001 0.0001
82 Br 35 1.471 d 92.184 0.0072 1.4543 1.0679

137.400 0.0014
221.450 0.0226
273.450 0.0080
554.320 0.7080
606.300 0.0117
619.070 0.4350
698.330 0.2850
776.490 0.8360
827.810 0.240%
952.100 0.0037
1007.570 0.0127
1043.970 0.2720
1081.400 0.0063
7317.470 0.2650
1426.000 0.0011
1474,820 0.1632
1650.300 0.0074
1779.600 0.0011

———y NS N N pem e e v DEN BB OB BN gaw 0 D BB BB BN

82 Rb 37 1.300 m 511.000 1.9057 0.6247 0.47%2
698.330 0.0015
776.490 0.1340
1395.200 0.0050

82 Rb m 37 6.200 h 92.184 0.0045 1.5987 1.1780

e —



Nuclide

82 Rb m

83 Se m

83 Se

A

37

34

34

Half Life

6.200 h

1.1773 m

22.500 m

- 72 -

Energy
keV

183.200
221.450
273.450
308.500
401.120
455.100
499.500
511.000
554.320
606.300
619.070
698.330
776.490
827.810
952.100
1007.570
1043.970
1072.600
1081.400
1100.000
1180.200
1191.300
1317.470
1474.820
1650.300
1779.600
1834.800
1974.200
2242.000

188.900
231.500
356.660
391.400
510.040
631.200
673.880
799.000
987.900
997.600
1020.600
1030.500
1053.600
1063.400
1303.000
1660.000
1694.,500
1779.000
2051.400

208.300
225.160
296.100
340.200
356.660
371.600
389.200
442,400

Yield

COO0OO0OO0O0OO0O0O [oNoYoNeoNoNoNeNoNoRoNoleNoNo o oo o o [eYeoYoRoNoRoloNolololololoNooloNoloRoNaoNoloNo o oo oo e

.0173
L0173
.0069
.0019
.0029
.0091
.0021
L4618
.6300
.0157
.3700
.2400
.8260
.2060
.0066
.0690
.3300
.0091
.0124
.0033
.0017
.0025
.2560
.1730
.0132
.0026
.0013
.0012
.0019

.0017
.0033
. 1730
.0010
.0036
.0047
.1510

0123

. 1530
.0128
.0197
.2090
.0149
.0339
.0093
.0178

0074

.0071
. 1100

.0185

3190

.0027
. 0041
.6860
. 0055
.0062
.0110

r T
R®m2/h/Ci Rem/h/Ci
1.5987 1.1780
0.4817 0.3586
1.2759 0.9704
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Nuclide

83 Se

83 Br
83 Rb

rA

34

35
37

Ralf Life

22.500 m»

2.390 h
86.200 d

- 73 -

Energy
keV

451.600
457.800
472.700
485.700
510.080
553.100
571.900
593.400
609.200
621.600
664.800
679.800
706.100
712.100
718.000
735.100
799.000
836.500
866.600
883.600
887.800
933.700
943.300
995.900
1036.500
1064.100
1082.000
1110.300
1191.700
1225.900
1245.200
1259.300
1293.800
1299.100
1305.900
1316.900
1341,200
1352.500
1420.600
1447.500
1554.800
1664.600
1715.900
1779.900
1847.600
1854, 400
1871.200
1894.800
2290.200
2337.400

529.500

520.350
529.540
552.500
788.930

Yield

0.0082
0.0350
0.001%
0.0226
0.3430
0.0430
0.0346
0.0075
0.0309
0.004
0.0322
0.0110
0.002?
0.0268
0.1630
0.0082
0.1600
0.1590
0.0880
0.0780
0.0473
0.0069
0.0089
0.0130
0.0021
0.0590
0.0268
0.0041
0.0418
0.0123
0.0069
0.0089
0.0160
0.0580
0.0055
0.0410
0.0570
0.0480
0.0110
0.0048
0.6254
0.0055
0.0062
0.0190
0.0069
0.015i
0.014%
0.0780
0.0930
0.0343

0.0130

0.4610
0.3000
0.1630
0.0070
0.0026

T T
R*=2/h/Ci Rem/h/Ci
1.2759 0.370M
0.0030 0.0030
0.2862 0.2163
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Nuclide

83y

88 As

84 Se

84 Br o

8% Br

z

39

33

345

35

35

Half Life

7.060 m

5.500 s

3.250 m

6.000 m

31.790 m

-~ 175 -

Energy
keV

858.800
882.100
951.700
1336.500
1372.000

577.500
667.100
1244.600
1248.700
1317.100
1443.900
1455. 100
1843.700
2086.600
2461.200
2723.000
3037.900
3475.000
4435.900
4886.000
4945.900
5087.700
5151.000

508.200
498.500

424.000
447,000
881.600
1016.000
1462.800
1897.700

230.200
354.700
382.000
604.800
736.500
802.200
881.600
947.500
987.300
1005.700
1015.900
1082.600
1119.100
1185.000
1213.300
1463.800
1578.100
1607. 600
1741.200
1818.700
1877.500
1897.600
2029.600

0.0100

1.0000
0.0240

1.0000
0.0300
0.9800
0.0100
0.9700
0.0200

0.0029
0.0029
0.0057
0.0170
0.0127
0.0590
0.4100
0.0037
0.0078
0.0045
0.0610
0.0014
0.0014
0.0011
0.0250
0.06190
0.0066
0.0039
0.0160
0.0024
0.0111
0.1450
0.0200

r T
R#m2/h/Ci Rem/h/Ci
0.6645 0.5024
0.7390 0.5440
0.2410 0.1999
1.4622 1.0934
0.7977 0.5848




Nuclide

84 Br

84 Kr

84 Rb m

84 Rb

84 Y

84 Y

84 Nb

Z

35

36

37

37

39

39

41

Half Life

31.790 m

1.840E-06 s

20.490 m

32.870 d

4,600 s

40.200 m

12.000 s

- 76 -

Energy
keV

2094.200
2200.700
2484.100
2593.700
2622.900
2758.700
2824.100
2988.700
3045.400
3202.100
3235.300
3365.800
3927.500
4084.600

881.000
1078.000
1214.000

216.100
248,240
464.300

511.000
881.460
1015.900
1897.000

511.000
793.000

288.300
462.800
511.000
602.200
660.700
680.600
703.600
793.100
974.400
994,200
1039.800
1092.300
1110.300
1144.300
1255.000
1262.700
1453.400
1502.800
1614.500
1654.600
1744, 400
1763.600
1810.800
2006.700
2295.300

511.000

Yield

.0020
.0115
.0660
.0014
.0030
.00l49
L0111
.0016
.0250
.0020
.0200
.0280
.0670
.0029

[efoRoNolofloNololofooNeoNoRe]

.1200
.9200
.9700

.3400
-6300
.3100

5172
.6790
.0041
.0075

.9800
.3500

.0078
.0940
.7720
.0880
. 1460
.ol410
.0430
.9800
.T400
.0410
.4520
ou4o
.0320
.0300
.0588
.0245
.0200
.0640
.0176
.0255
.0225
.0196
.0090
.0029
.0220

OO0 OO0 OO =

-

n COO0OO0O0O00O0O0O000O0O0000O0O0O0O0O0O—~,00 O-=

.0000

r T
R®m2/h/Ci Rem/h/Ci
0.7977 0.5848
1.6980 1.2411
0.2073 0.1774
0.4945 0.3651
0.7402 0.5589
2.0582 1.5215
0.9956 0.7528
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Huclide

85 Br

8S Kr =

85 Kkr
85 Sr m

85 Sr
85 Y m

85 Y

r4

35

39

Galf Life

2.867T m

N80 n

10.727 y
67.660 m

64.8%0 d
2.680 h

5.860 h

- 78 -

Enargy
keV

802.%10
861.76¢C
865.220
913.310
919.060
928.€30
1037.830
1727.020
1832.500

151.170
308.860

517.000

151.280
231.670
238.610

513.993

215.900
231.650
238.770
%09.500
SON. 2RO
511.000
698.000
913.890
1278.100
1320.600

193.800
231.650
§38.%00
§68.%00
504,300
$11.000
535.600
546.700
558.200
568.800
576.700
587.500
611.900
616.500
667.500
698.000
72%.500
763.200
767.300
768.600
769.700
787.900
796.800
810.800
816.800
821.600

Yieid

0.0256
0.0023
0.0018
0.0013
0.0065
0.0163
0.0010
0.0038
0.9015

0.75%0
0.1380

0.0043

0.1212
0.8ax1
0.003%

0.9830

0.9019
0.84a00
0.Co3%
0.G05%
0.6030
1.3231
0.0018
0.0900
0.002%
0.0037

0.0035
0.23%0
0.0017
0.0012
0.0155
1.1533
0.0355
0.0122
0.0027
0.0172
0.0023
0.0012
0.0111
0.0089
0.0015
0.0133
0.00%5
0.0018
0.0370
0.0133
0.0030
0.0161
0.002%
0.0019
0.0080
0.0022

"~

R®a2/h/Ci Rem/n/Ci

0.0313

0.078¢

0.0013
0.11a7

0.291%
0.7233

0.6963

-

0.0228

0.0787

0.0010
0.10A7

0.2219
0.565%

0.5269

- HIh S B G A B E A EN SO an mm B A I A A - -



- 79 -

Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
85 Y 39 4.860 h 861.600 0.0100 0.6963 0.5269

865.500 0.0012
910.000 0.0021
914.500 0.0013
944,500 0.0017
996.500 0.0055
1026.800 0.0011
1030.1C0 0.0207
1110.400 0.0011
1123.200 0.0183
1186.900 0.0028
1220.500 0.0203
1261.900 0.0066
1323.400 0.0070
1338.400 0.0017
1356.300 0.0055
1356.300 0.0013
1395.500 0.0045
1404.600 0.0316
1414.800 0.0042
1555.300 0.0022
1566.200 0.0023
1584 .400 0.0122
1588.700 0.0034
1626.800 0.0028
1658.000 0.0013
7587.800 0.0015
1705.400 0.0061
1854.300 0.0042
1892.200 0.0183
1919.700 0.0014
1934.200 0.0022
1940.400 0.0059
2086.200 G.0015
2120.200 0.0081
2123.800 0.0510
2166.000 0.0045
2172.100 0.0233
2351.700 0.0058
2550.200 0.0023
2642,300 0.0013
2748.300 0.0011
2782.200 0.0034
2814.600 0.0012

85 Zr 40 7.860 m 266.300 0.0237 0.8547  0.6564
358.000 0.0112
416.300 0.2500
416,300 0.0025
454.300 0.4160
480,400 0.0021
511.000 1.9032
622.800 0.0025
636.700 0.0075
T44.100 0.0029
782.100 0.0158
799.900 0.0067
810.900 0.0042



Nuclide

85 Ir

86 Br

86 Rb m
86 Rb
86 Sr

86 Ym

Y4

40

35

37
37
38

39

Half Life

7.860 m

55.000 s

1.01"7 m
18.660 d

4,600E-07 s

48.000 m

- 80 -

Energ:
keV

836.700

837.500

874.600

957.300

986.800

990.600
1118.200
1170.300
1191.500
1198.400
1290.800
1339.400
1410.200
1419.100
1518.0090
1567.400
1730.100
1768.200
1876.200
1934.100
1937.900
1955.700

499.300

749.500

785.120

803.500
1217.240
1286.000
1361.650
1389.870
1465.200
1534.700
1564.920
1769.600
1966.200
2349.530
2751.200
2926.200
5406.800
5519.200
6210.700

556.070
1076.600

99.000
627.000
1078.000
1154.000

98.600
208.100
511.000
627.200

1076.600
1153.100

Yield

- a0 o o (e oNoloNololoNoloNolleNoNololoNoNela o) [ploNoolofolaNoNolaoNaolojoBolaleNo i)

[~NoNololofoe]

.0062
.0025
.0037
L0071
.0025
.0046
.0033
.0029
.0025
.0450
.0037
.0012
.0104
.0021
L0017
.0042
.00T71
L0179
.0042
. 0046
.0062
.0042

.0050
,0071
.0380
.0280
.0600
.0770
. 1050
.0990
.0560
.0930
.6400
.0120
.0720
.0960
.2120
.0270
.0460

0280

.0058
.9790
.0878

. 4850
.0000
.0000
.0000

.0034
.9365
.0090
.0070
.0070
0070

r T
R¥m2/n/Ci Rem/h/Ci
0.8547 0.6564
1.4551 1.0722
0.3139 0.2347
0.0508 0.0371
1.5712 1.1588
0.1164 0.1059
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Nuclide

86 Y

A

39

Half Life

14,740 h

- 81 -

Energy
keV

132.340
182.340
187.870
190.800
209.800
235.370
237.900
252.050
264.530
307.000
331.080
370.280
380.400
382.860
425.970
439.500
443,130
434,180
469.240
511.000
515.180
580.570
608.290
618.200
627.720
644,820
645.870
689.290
702.200
703.330
709.900
719.170
7u0.810
76T7.630
768.250
777.370
783.600
826.02¢C
833.720
835.670
882.960
887.400
955.350
971.430
1017.950
1024,009
1076.630
1092.680
1102.020
1133.300
1153.050
1163.030
1253.110
1270.160
1283.960
1294,900
1296.030

Yield

0.0017
0.00:1
0.0126
0.0101
0.0040
0.0040
0.0013
0.0037
0.0054
0.0346
0.0083
0.0082
0.0045
0.0363
0.0031
0.0020
0.1690
0.0064
0.0030
0.6678
0.0489
0.0478
0.0201
0.0021
0.3260
0.0220
0.0920
0.0017
0.0025
0. 1540
0.0262
0.0022
0.0136
0.0240
0.0032
0.2240
0.0026
0.0330
0.0150
0.0440
0.0025
0.0044
0.0104
0.0027
0.0018
0.0379
0.82590
0.0069
0.0020
0.0030
0.3050
0.0118
0.0153
0.0065
0.0029
0.0029
0.0054

r

T

R¥m2/h/Ci Rem/h/Ci

1.8827

1.39M




- 82 -

Nuclide A Half Life Erergy Yield r T
keV R®m2/h/Ci Rem/h/Ci
86 Y 39 14.740 h 1349.150 0.0295 1.8827  1.3911

1404.800 0.0018
1415.200 0.0033
1507.860 0.0035
1533.190 0.0022
1535.670 0.0012
1564.400 0.0018
1696.250 0.0064
1711.600 0.0017
1724.150 0.0055
1790.900 0.0100
1801.700 0.0165
1854.380 0.1720
1920.720 0.2080
2017.100 0.0013
2088.090 0.0025
2291.800 0.0012
2482.080 0.0012
2567.970 0.0225
2610.110 0.0124
2641.900 0.0016
2794.900 0.0021
2865.900 0.0038
3069.700 0.0012
3334.000 0.0012

86 Zr 4o 16.500 h 135.600 0.0047 0.1478 0.1291
242.800 0.9580
612.000 0.0570
620.600 0.0027

87 Br 35 55.690 s 158.140 0.0020 1.7010 1.2517
229,900 0.0086
263.710 0.0037
380.400 0.0018
421,820 0.0500
461.600 0.0066
493.290 0.0018
529.390 0.0120
531.900 0.0800
585.690 0.0084
610.460 0.0114
652.060 0.0170
681.190 0.0051
698.700 0.0015
714.720 0.0020
831.140 0.0120
874.550 0.0060
893.960 0.0045
920.900 0.0077
944.190 0.0188
952.830 0.0097
954.980 0.,0042

1021.280 0.0188
1069.160 0.0031
1095.400 0.0610
1146.390 0.0035
1185.650 0.0019
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Nuclide

87 Br

A

35

Half Life

55.690 s

- 83 -

Energy
keV

1278.100
1338.170
1349.510
1360.890
1412.580
1419.830
1489.350
1476.19C
1577.730
1607.300
1640.760
1659.640
1768.440
1798.400
1836.800
1868.800
1881.290
1934.420
2005.550
2058.900
2071.560
2122.640
2169.680
2232.900
2254,300
2259.000
2299.430
2340.300
2372.420
2378.300
2398.100
2452.650
2454, 600
2498.730
2510.800
2518.000
2546.000
2575.710
2638.330
2641.890
2663.770
2695.160
2705.130
2713.700
2747.700
2810.600
2821.210
2636.600
2869.900
2997.500
3027.300
3063.100
3080.600
3091.080
3120.990
3132.900
3143.100
3167.890

Yield

0.0028
0.0085
0.0042
0.0490
0.0087
0.3200
0.0172
0.1170
0.0860
0.0185
0.0045
0.0031
0.C103
0.0096
0.0140
0.0028
0.0420
0.0040
0.0770
0.0021
0.0350
0.0178
0.0067
0.0033
0.0034
0.0036
0.0060
0.0046
0.0139
0.0030
0.0077
0.0101
0.0064
0.0083
0.0036
0.0090
0.0015
0.0090
0.0083
0.0082
0.0032
0.0036
0.0256
0.0035
0.0122
0.0012
0.0253
0.0217
0.0047
0.0330
0.0181
0.0030
0.002%
0.0047
0.0044
0.0042
0.0036
0.0052

r

T

R#m2/h/Ci Rem/h/Ci

1.7010

1.2517




Nuclide

87 Br

87 Kkr

z

35

36

Half Life

55.690 s

1.272 h

- 84 -

Energy
keV

3176.400
3182.500
3201.100
3207.500
3217.170
3248.690
3256.870
3271.500
3461.100
3496.600
3523.000
3541.750
3580.400
3794.760
3809.490
3895.600
3903.300
3917.310
3953.000
4088.600
4181.260
4§297.550
4464 .900
4523.300
4572.650
4620.970
4645.390
4663.000
4710.700
§752.900
4784.770
4824,300
4836.200
4872.470
4961.780
4997.100
5022.200
5044.900
5089.100
5104.160
5118.000
5120.500
5195.500
5201.300
5214.300
S474.200
5686.900
5687.400

402.578
673.830
814.250
836.370
845.440
946.690
1175.400
1338.000
1382.550

Yield

0.6187
0.0044
0.0011
0.0016
0.0038
0.0060
0.0044
0.0046
0.0043
0.0031
0.0017
0.0065
0.0017
0.0096
0.0056
0.0020
0.0019
0.0290
0.0032
0.0030
0.0660
0.0065
0.0Ct1
0.0035
0.0147
0.0052
0.0149
0.0043
0.0070
0.0033
0.0267
0.0023
0.0010
0.0050
0.0280
09.0019
0.0026
0.0060
0.0028
0.0071
0.0032
0.0088
0.0075
0.0096
0.0033
0.0061
0.0016
0.0016

0.5000
0.0189
0.0016
0.0077
0.0730
0.0013
0.0111
0.0063
0.0029

r

R#m2/h/Ci Rew/h/Ci

1.7010

0.3780

T

1.2517

0.2896
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Nuclide

87 Kkr

87 Sr
87 ¥m

87 Y

87 Zr m

87 Zr

87 Nb

87 Nb m

Z

36

38
39

39

10

50

41

41

Half Life

1.272 n

2.810 h

12.900 h

3.346 a

14.000 s

1.733 h

2.600 m

3.820 m

- 85 -

Energy
keV

1389.870
1531.200
1578.0630
1611.180
1740.520
1842.610
2011.880
2408.500
2554.800
2558.100
2811.400
3308.500

388.400

381.000
511.000

388.1300
484.900
511.000

135.100
201.200

381.000
511.000
611.000
T72.000
794.000
797.000
973.000
1024.000
1159.000
1203.000
1210.000
1227.000
1400.000
2222.000

201.200
269.000
470.600
511.000
600.000
616.600
801.700
887.000
983.000
1066.800
1083.000
1168.000
1285.000
1559.000
1683.600
1884.500
2153.300

135.100

Yield

0.0012
0.0036
0.0013
0.0010
0.0204
0.0014
0.0288
0.0023
0.0920
0.0390
0.0032
0.00145

0.8226

0.7805
0.0150

0.8180
0.9220
0.0042

0.2740
0.9600

0.7900
1.6039
0.0012
0.0024
0.0030
0.0018
0.0012
0.0085
0.0024
0.0015
0.0700
0.0303
0.0012
0.0027

0.4590
0.0275
0.3380
1.7600
0.0400
0.1340
0.0240
0.0339
0.0220
0.1200
0.0140
0.0170
0.0180
0.0140
0.0520
0.1480
0.0170

0.2720

r

T

R#m2/h/Ci Rem/h/Ci

0.3780

0.1828
0.1744

0.4408

0.1183

0.6854

1.0603

0.6817

0.2896

o

.1558
. 1496

o

0.3555

0.1133

0.5384

0.8093

0.5429




Nuclide

87 Nb m

88 Br

8 Kr

pA

41

35

36

Half Life

3.820 n

16.300 s

2.840 h

- 86 -

Energy
keV

201.200
511.000

121.500

288.900

698.000

764.900

775.200

793.400

802.100

868.500
1053.700
1073.800
1285.900
1351.900
1369.000
1428.600
144Q.700
1467.900
1567.000
1577.500
1648.200
1855.500
1877.100
2052.900
2154.400
2216.200
2270.000
2288.100
2428.500
2491.400
2504.200
2624.500
2828.600
2875.300
2945.700
3019.400
3278.800
3399.800
3493.000
3932.200
4021.700
4147.900
4255.200
4311.000
4562.800
4663.500
4713.400
50i9.300
5297.400
5478.800

122.270
165.980
196.320
240.710
311.690
334.710

Yield

0.
1.

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.
. 0200
.0239
.0115
.0285
.0092
.0146
.0500
.0262
.0420
.0092
.0077
.0320
.0085
.0108
.0208
.0054
.0038

oRwileleNo o] COO0OOO0OOO0O0OODOOO0OOOO0OD

9600
9120

0015
0015
0023
0080
7700
0120
1530
o410
0177
0131
0054
00€9
0110
0031
0500
0031
0230
0350
0310
0085
0038
0054
0046
0054
0085
0054
0077
0031
0038
0177
0054

.0020
.0310
.2600
.0025
.0011
.0015

r T
R*m2/h/Ci Rem/h/Ci '
0.6817 0.5429
1.1304 0.8258 '
0.8852 0.6606 l
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Nuclide

88 Kkr

%8 Rb

88 Y

rA

36

37

39

Half Life

2.880 h

17.800 m

106.640 d

- 87 -

Energy
keV

362.226
390.543
§21.700
471.800
677.340
788.280
790.320
834.830
850.3%0
862.327
94k _920
985.780
990.090
1039.59¢
1089._480
11%1.330
1179.510
1188.950
1209. 840
1212.730
1285.220
1250.670
1324.980
1352.320
1369.500
1506.980
14864 .880
1518.390
1529.770
1603.790
1685.600
1892.760
1908.700
2029.8%0
2035.411
2186.500
2195.842
2231.772
2352.080
2392.110
2468.910
2548 .489%0
2771.020

898.030
1366.260
1382.390
1779.830
1836.000
2111,220
2577.720
2677.860
2734.030
>309.430
321€.,480
3486.460
4742.690

531.nCC

Yield

0.0225
0.0064%
0.0013
0.0073
0.002%
0.0053
0.0013
0.1300
0.0017
0.0067
0.0029
0.0
0.0014
0.0048
0.0014%
0.0128
0.0100
0.0069
0.001%
0.0314
0.0036
0.0112
0.0016
0.0016
0.0148
0.0022
0.0011
0.0215
0.1090
0.00k6
0.0066
0.001a
0.0010
0.0453
0.037%
0.0929
0.1320
0.0339
0.0073
0.3460
6.0010
0.0062
0.0015

0.1809
0.0010
0.0074

CO000QC000
o
(o]
N
&=

-
(=]
]
&
&~

r

T

R&a2/h/Ci Rem/h/Ci

0.8862

0.2965

1.3245

0.6606

0.2183

0.9743




Nuclide

88 v

88 zr
88 Nb m

88 wmb

89 Kr

r4

39

L1y
k1

LA

36

Hal? Life

106.6%0 d

83.%00 d
7.800 m

14.300 m

3.170 m

_ 88 -

Energy
keV

898.020
1836.080
2734.030

392.900

262.500
399.600
8451.000
511.000
534.100
638.200
661.800
760.700
918.2400
1056.900
1082.500
1399.200
1817.900
1975.800

76.700
271.900
399.600
502.800
511.000
671.000

1056 .900
1082.500

196.200
197.500
205.030
220.900
268.110
338.200
385.030
356.060
368.880
369.300
802.250
311.420
438.080
466.130
450.760
497.500
498.600
557.300
576.960
585.800
626.200
629.750
665.720
671.400
674.110
696.240
707.010
710.050

Yield

0.93%0
0.9935
0.006%

1.0000

3.1029
0.2%00
0.2500
1.8860
0.1370
0.2590
0.0430
0.1690
0.1130
0.9300
0.5900
0.0590
0.1020
0.0600

0.24%00
0.2900
0.3200
0.8000
1.8200
6.6600
1.0000
0.9800

0.0021
0.0181
0.0012
0.1990
0.0066
0.0032
0.0117
0.0410
0.0090
0.0137
0.0032
0.0255
0.0096
0.0080
0.0032
0.0660
0.0113
0.0016
0.0560
0.1640
0.0060C
0.003H4
0.0011
0.0011
0.0023
0.0177
0.0050
0.0078

r T
R®m2/h/Ci Rem/h/Ci
1.3285 0.97a3
0.22%9  0.1906
2.0753 1.5586
2.2867 1.716%
0.8099 0.6042




Muclide

89 Kr

z

36

Half Life

3.170 m

- 89 -

Energy
keV

729.630
738.390
T47.400
762.900
762.900
776.490
826.750
835.530
857.370
867.080
870.420
904.270
930.950
945,190
953.180
960.420
974.390
997.370
1010.840
10458 .400
1076.480
1088.070
1103.180
1107.780
1116.610
1131.510
1162.500
1172.330
1182.380
1186.540
1228.809
1235.620
1273.730
1325.280
1335.400
1340.600
1367.480
1372.160
1412.590
1421.640
1461.300
1464.200
1468.500
1472.760
1500.960
1506.100
1530.040
1533.680
1555.280
1573.780
1634.060
1643.820
1667.510
1676.900
1683.800
1692.000
1693.700
1721.290

Yield

0.0029
0.0420
0.0011
0.0080
0.0092
0.0111
0.0076
0.0109
0.0028
0.0590
0.0016
0.0710
0.0062
0.0016
0.0011
0.0032
0.0098
0.0C66
0.0011
0.0041
0.0023
0.0036
0.0090
0.0291
0.0165
0.0016
0.0021
0.0098
0.0017
0.0018
0.0014
0.0059
0.0135
0.0304
0.0013
0.0019
0.0015
0.0013
0.0026
9.0022
0.0012
0.0018
0.0019
0.0680
0.0131
0.0011
0.0330
0.0510
0.0015
0.0019
0.0082
0.0034
0.0013
0.0014
0.0013
0.0025
0.0440
0.0022

r

T

R%m2/h/Ci Rem/h/Ci

0.8099

0.6042




Nuclide

89 Kr

89 Rb

2

36

37

Half Life

3.170 m

15.200 m

- 90 -

Energy
keV

1777.600
1788.200
1810.730
1837.500
1839.720
1868.470
1879.800
1903.400
1939.110
1966.550
1998.600
2012.230
2021.040
2046.470
2100.630
2160.020
2195.80"
2280.200
2377.400
2400.990
2597.920
2645.260
2750.900
2782.110
2793.750
2819.580
2853.300
2866.230
2878.690
3017.900
3029.160
3107.260
3140.260
3219.840
3361.700
3371.100
3399.900
3532.880
3583.900
3717.800
3732.500
3781.400
3827.400
3842.700
3901.700
3923.000
3965.500
3977.500
3996.000
40oy8.000
4341.100
4489.200

272.450
289.760
657.710
766.790
947,690

Yield

0.0076
0.0011
0.0014
0.0012
0.0035
0.0020
0.0016
0.0103
0.0064
0.0013
0.0012
0.0155
0.0024
0.0020
0.0094
0.0053
0.0013
0.0020
0.0080
0.9072
0.0011
0.0042
0.0012
0.0076
0.0068
0.0013
0.0024
0.0173
0.0032
0.0025%
0.0027
0.0019
0.0103
0.0043
0.0103
0.0062
0.0014
0.0133
0.0026
0.0084
0.0014
0.0013
0.0014
0.0011
0.0013
0.0041
0.0021
0.0027
0.0014
0.0012
0.0010
0.0013

0.0142
0.0054
0.1000
0.0016
0.0220

r

T

R*m2/h/Ci Rem/h/Ci —

0.8099

1.0219

0.6042

0.7504




(=3 a

ceest SEN WEN AN e

Nuclide

89 Rb

89 Y
89 Zr m

89 Zr

89 Nb m

89 Nb

Z

37

39
10

B1

81

Half Life

15.200 m

16.060 s
4,180 m

3.268

Q.

66.060 m

2.633 h

- 91 -

Energy
keV

1025.300
1031.880
1220.320
1228.400
1248.100
1473.220
1501.07¢C
1538.080
1940.200
2007.540
2058.000
2196.000
2280.060
2570.140
2707.200
3508.840

909.200

511.000
587.800
1507.400

511.000
909.200
1712.900
1734.500

507.800
511.000
588.000
650.300
769.600
1277.500

229.200
355.700
480.800
507.400
511.000
532.400
588.000
738.600
863.10)
920.500
964 .000
1060.500
1127.000
1242.500
1259.000
1303.000
1332.300
1447.700
1464 .800
1511.400
1580.800
1627.200
1641.200

Yield

0.0023
0.5800
0.0022
0.0012
0.4300
0.0035
0.0020
0.025%5
0.0033
0.0238
0.0023
0.1330
0.0018
0.0990
0.0203
0.0115

1.0000

0.0302
0.8954
0.0604

0.8528
0.9987
0.0077
0.0013

0.8500
1.6380
1.0000
0.0080
0.0650
0.0160

0.0014
0.00625
0.0014
0.0080
1.5101
0.0054
0.0120
0.0023
0.00u47
0.0148
0.0011
0.0027
0.0220
0.0025
0.0127
0.0033
0.0127
0.0040
0.0090
0.0199
0.0054
0.0362
0.0020

r

T

R%#m2/h/Ci Rem/h/Ci

1.0219

0.5038
0.3570

0.6440

1.1120

0.7124

0.7504

0.3666
0.2645

0.4733

0.8396

0.5364




- 92 -

luclide z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
89 Nb 41 2.033 h 1833.400 0.0340 0.7124  0.5364
2101.100 0.0062
2128.200 0.0058
2132.000 0.0013
2221.000 0.0019
2297.000 0.0012
2572.300 0.0275
2612.100 0.0031
2753.500 0.0047
2889.600 0.0021
2925.800 0.0019
2960.100 0.0181
3016.200 0.0022
3092.700 0.0310 -
3575.800 ©€.0020
90 Kr 36 32.320 s 106.050 0.0039 0.6514  0.4909
120.420 90.0280
121.820 0.3300
227.760 0.0012
234,440 0.0260
242.190 0.0980
249,320 0.0131
309.070 0.0013
356,000 0.0010
386.480 0.0013
419,120 0.0031
429.930 0.0u15 -
433.470 0.0128
47¢.340 0.0023
402,630 0.0118
438,590 0.0015
539.490 0.3000
554,370 0.0500
565.190 0.0020
565-200 0.0059
614,380 T0.0021
619.080 0.0106
626.490 0.0028
661.230 0.0032
677.690 0.0037
690.720 0.0039
705.470 0.0012
731.330 0.0146
925,490 0.0022
941.860 0.0131
967.330 0C.0021
980.290 0.0018
1039.110 0.0041
1103.920 0.0034
1118.690 0.3800 &
*1165.560 0.C081
1240.340 0,0034
1341.310 0.0015
1386.620 0.0019
1423.770 0.0290
1466.260 0.0024
1537.850 0.0950




Nuclide

90 Kr

90 Rb

Z

36

37

Half Life

32.320 s

2.550 m

- 93 -

Energy
keV

1552.180
1620.220
1658.180
1780.040
1885.420
1899.610
1980.990
2006.000
2127.520
2149.510
2191.460
2417.330
2432.780
2468.560
2726.680
2855. 400
2865.730
3344,300

824.230

831.690

997.850
1038.630
1060.700
1140.500
1302.200
1326.500
1375.360
1590.300
1631.780
1665.€10
1668.900
1804.100
1829.800
1892.280
2139.300
2148.200
2207.470
2216.290
2239.700
2473.900
2476.700
2688.900
2724.300
2789.100
2980.700
3039.170
3081.300
3205.090
3295.090
3303.910
3317.000
3361.880
3383.240
3534.240
3538.600
3627.400
3814,360

Yield

0.0215
0.0015
0.0130
0.0660
0.0022
0.0019
0.0017
0.0012
0.0135
0.0027
0.0011
0.0019
0.0015
0.0046
0.0086
0.0032
0.0018
0.0011

0.0075
0.3300
0.0051
0.0035
0.0780
0.0013
0.0012
0.0015
0.0035

0.00i6.

0.0019
0.0037
0.0017
0.0067
0.0017
0.00U44
0.0036
0.0024
0.0051
0.0059
0.0018
0.0068
0.0012
0.0014
0.0016
0.0010
0.0010
0.0082
0.0017
0.0055
0.0095
0.0098
0.0031
0.0108
0.0750
0.0450
0.0017
0.0014
0.0065

r T
R#¥m2/h/Ci Rem/h/Ci
0.6514  0.4909
0.8524 0.6224



Nuclide

90 Rb

90 Rb m

rA

37

37

a 94 .

Half Life

2.550 m

4.300 m

Energy
keV

8061 700
4087.300
4135.510
4332.100
4355.800
4365.900
4599.400
y46u6. 450
4974.100
5070.200
5187.400
5254.300
5333.000

106.920
196.800
31¥.500
442 300
522.100
551.200
720.700
779.900
824.230
831.690
872.000
921.200
952. 440
1013.950
1027.100
1060.700
1140.500
1242.840
1271.770
1268.500
1375.360
1377.200
1391.600
1425.200
1456.700
1460.100
1485,600
1489.000
1576.900
1603.520
1658.900
1665.610
1692.100
1696.160
1738.930
1747.300
1793.890
1838.150
1877.400
1892.280
1903. 100
1941.810
2128.300
2139.330

Yield

0.0026
0.0028
0.0750
0.0043
0.0049
0.0880
0.0C017
0.0248
0.0023
0.0016
0.0129
0.0026
0.0048

0.0037
0.0029
0.0082
0.0012
0.0040
0.0085
0.0056
0.0027
0.0730
0.9100
0.0053
0.0023
0.0170
0.0026
0.0014
0.0930
0.0080
0.0306
0.0160
0.0020
0.1660
0.0230
0.004&
0.0027
0.0026
0.0019
0.0021
0.0035
0.0012
0.0047
0.0044
0.0449
0.0027
0.0166
0.0193
0.0026
0.0085
0.0083
0.0045
0.0064
0.001M
0.0062
0.0526
0.0017

r T
R#*m2/%h/Ci Rem/h/Ci
0.8524 0.6224
1.8777 1.0819

/I

-



Nuclide

90 Rb m

90 Y

90 Nb

rA

37

39

By -

Half Lifo

53.300 m

'3.130 h

14.600 h

Energy
keV

2200.900
2207.470
2245.200
2256.550
2298.100
2311.200
2335.200
2442.900
2497.270
2537.800
2543.900
2592.300
2617.800
2724.270
2741.000
2752.680
2834.430
2900.300
2911.700
3032.100
3039.170
3148.580
3197.900
3214.500
3317.000
3370.800
3383.240
3503.520
3572.820
3620.800
3627.400
3972.200
4145.600
4192.800
4209.500
4257.300
4454.070
4726.100

202.510
479.530
682.000

132.590
141,149
337.000
371.010
511.000
518.220
554.500
758.000
784,000
827.700
890.600
899.000
1054.000
1129.100
1270.600

Yield

0.0648
0.0016
0.0029
0.0067
0.0037
0.0029
0.0021
0.0026
0.0072
0.0017
0.0056
0.0065
0.0062
0.0050
0.0015
0.1160
0.0186
0.0011
0.0013
0.00u44
0.0027
0.0250
0.0015
0.0014
0.1440
0.0040
0.0042
0.0238
0.0155
0.0058
0.0090
0.0037
0.0036
0.0086
0.0091
0.0074
0.0119
0.0011

0.9581
0.8998
0.0036

0.0450
0.7000
0.0046
0.0150
1.0620
0.0050
0.0028
0.0014
0.0013
0.0090

0.0173 -

0.0022
0.0020
0.9200
0.0145

»”

r T
R®32/h/Ci Rem/h/Ci
1.8777 1.0819
0.3517 0.2900
2.0264 1.5159



Ene-gy Yield r T
keV R¥m2/h/Ci Rem/h/Ci

- 96 -

Nuclide z Half Life

90 Nb

90 Mo

90 Te

91 Kr

b1

y2

43

36

14.600 h

5.670 h

7.900 s

8.570 s

1470.500
1574.800
1611.800
1656.000
1698.500
1716.200
1740.000
1787.500
1843.300
1876.000
1882.000
1913.300
1926.000
1984.000
2085.000
2186.400
2222.500
2319.200

42.700

122.370
162.939

203.130

257.340
323.200
424,400
440.500
445,370
472.200
489.800
511.000
941.500
946.400
990.200
1271.300
1357.400
1454,.600
1463.500
1481.600

511.000
947.900

108,780
215.46¢
397.830
400.700
412.040
446.780
474.630
481,390
489.490
501.970
506.580
545.960
555.570
569.000
588.220

0.00¢0
0.0047
0.0239
0.0024
0.0017
0.0052
0.0016
0.0046
0.0075
0.0028
0.0018
0.0130

0.0030

0.0060
0.0046
0.1800
0.0064
0.8200

0.0217
0.6400
0.0600
0.0640
0.7800
0.0630
0.0036
0.0093
0.0600
0.0142
0.0070
0.4960
0.0550
0.0070
0.0101
0.0410
0.0186
0.0190
0.0070
0.0023

1.9880
0.1490

0.4300

0.0018
0.0157
0.0021
0.0235
0.0165
0.0091
0.0124
0.0043
0.0160
0.1910
0.0041
0.0194
0.0020
0.0090

2.0264

0.4387

0.6637

0.8113

1.5159

0.3613

0.5035

0.6073



- 97 -

Nuclide 2z Half Life Energy VYield r T
keV R®m2/h/Ci Rem/h/Ci
91 Kr 36 8.570 s 612.870 0.0770 0.8113 0.6073

630.140 0.0222
662.420 0.0128
671.460 0.0070
680.000 0.0012
712.390 0.0022
723.550 0.0066
‘783 640 0.0057
761.010 0.0104
771.860 0.0035
780.200 0.0010
785.250 0.0047
797.680 0.0024
802.170 v.0012
807.140 0.0057
814.000 0.0013
817.640 0.0046
822.140 ©.0040
825.820 0.0041
846.700 0.0011
858.680 0.0026
874.920 0.0127
879.500 0.0013
893.600 0.0017
895.000 0.0029
900.500 0.0016
953.240 0.0023
955.740 0.0032
992.100 0.0013
995.080 0.0080
1008.980 0.0019
1024.910 0.0290
1028.300 0.0065
1041.800 0.0022
1058.900 0.0027
1085.900 0.0012
1091.610 0.0034
1102.180 0.0076
1108.680 0.0720
1129.800 0.0011
1136.810 0.0104
1158.800 0.0010
1178.030 0.0129
1195.420 0.0026
1202.200 0.0012
1215.570 0.0066
1227.490 0.0012
1247.400 0.0017
1267.830 0.0067
1277.000 0.002%
1281.110 0.0062
1292.950 0.0049
1304.280 0.0125
1311.340 0.0044
1315.540 0.0059
1324,220 0.0055
1327.300 0.0013
1338.000 0.0017



Nuclide

91 Kr

z

36

Half Life

8.570 s

- 98 -

Energy
keV

1353.540
1356.170
1359.630
1365.300
1368.500
1386.990
1392.740
1402.000
1419.720
1426.100
1439.110
1456.500
1459.000
1468.200
1479.909
1500.660
150" <00
150€ 100
1525.000
1528.290
1537.340
1547.650
1555.300
1557.200
1563.600
1583.510
1589.200
1614.070
1626.700
1633.500
1650.220
1659.400
1666.730
1666.730
1675.830
1681.200
1697.600
1710.000
1725.200
1727.852
1741.780
1752.900
1778.850
1783.,400
178%.430
1823.050
1827.100
1834.600
1843,100
1866.200
1871.800
1874.,990
1880.100
1884.300
1965.110
1982.700
2039.360
2057.270

Yield

0.0060
0.0075
0.0022
0.0023
0.0G33
0.0055
0.0055
0.0023
0.0084
0.0010
0.0036
J.0035
0.0028
0.0016
0.0054
0.0070
0.0480
0.0083
0.0016
0.0091
0.0033
0.0037
0.0061
0.0048
0.0017
0.0038
0.0011
0.0104
0.0033
0.0014
0.0017
0.0010
0.0079
0.0027
0.0038
0.0017
0.6015
0.0024
N.0019
~.00580
0.0C80
0.0019
0.0082
0.0038
C.0041
C.0030
0.0020
0.0013
0.0013
0.0317
0.0019
0.0047
0.0024
0.0010
0.0067
0.0017
0.0039
0.00u2

r T
R%m2/h/Ci Rea/h/Ci

0.8113 0.6073



- 99 -

Huclide 4 Hzlf Life Energy Yield r T
keV R%*a2/h/Ci Rem/h/Ci
91 Kr 36 8.570 s 2072.250 0.9031 0.8113 0.6073

2087.000 0.C017
2139.980 0.0071?
2195.990 0.0035
2282.500 0.0017
2251.800 0.0014
2268.600 0.0023
2281.100 0.0015
2322.600 0.0011
2377.340 0.0036
2381.870 0.0022
2391.800 0.0011
2395.100 C€.0013
2413.700 0.003%
2425.009 0.0015
2447.300 0.0025
2450.700 0.0068
2457.700 0.0035
2473.100 0.0041
2480.000 0.0021
2484.350 0.0278
2495.820 0.0069
2539.400 0.0017
2550.600 0.0018
2558.000 0.0017
2559.400 0.0035
2585.600 0.0010
2593.150 0.0054
2606.900 0.0024
2620.330 0.0067
2627.700 0.0017
2642.500 0.0020
2732.100 0.0024
2735.830 0.0148
2752.590 0.0074
2769.400 0.0021
2809.900 0.0012
2811.700 0.0027
2845.000 0.9033
2855.300 0.0040
2870.540 0.0085
2893.500 0.0040
2919.900 0.0027
2930.800 0.0020
2966.600 0.0013
2981.850 0.0130
3001.900 0.0026
3005.100 0.0011
3041.300 0.0013
3052.600 0.0016
3056.800 0.0087
3097.400 0.0037
3109.600 0.0036
3113.500 0.0213
3180.900 0.0011
3324.900 0.0022
3393.600 0,0028
3403.400 0.0016



- 106 -

Nuclide r 4 Half Life Eaergy Yield r T
keV R®a2/h/Ci Rem/h/Ci
91 Kkr 36 8.570 s 3%83.800 0.0021 0.8113 0.6073

3578.800 0.95011

91 Rb 37 58.800 s 93.630 0.3%00 0.9559 0.7097
385.43C 0.0830
839.150 90.0209
509.600 0.0017
593.230 9.0129
602.850 0.0283
702.660 0.0010
789.730 0.0011
816.500 0.6010
875.000 0.0011
917.590 0.0019
948.490 9.0117
993.69C0 0.0030
1023.200 0.0044

1034.900 0.0013
1081.990 0.0219
1137.240 0.90390
1205.600 0.0012
1230.640 0.0029
1274.050 0.0025
1299.900 0.0016
1367.760 0.0076
1388.13¢ 0.0022
1482.170 0.0145
1594.150 0.0041
1615.860 0.0246
1624.£00 0.0050
1625.400 0.0071
1628.490 0.0090
1645.510 0.0026
1712.000 0.0021
1719.900 0.0031
1740.250 0.0142
1766.170 0.0017
1794.500 0.0012
1823.300 0.003%
1841.100 0.0013
1849.270 0.0330
1859.560 0.0015
1874.400 0.0011
1917.110 90.0076
1942.810 0.0040
1970.990 0.0670
2013.500 0.0027
2036.100 0.0037
2064.690 0.0079
2143.220 0.0067
2161.800 0.0012
2196.000 0.0019
2208.500 0.0010
2218.200 0,0028
2236.900 0.0014
2254.600 0.0012
2263.100 0.0015
2322.340 0.0045




- 101 -

Nuclide r 4 Half Life Energy Yield r T
keV R&p2/h/Ci Rem/h/Ci
91 Rb 37 58.800 s 2888.500 0.0015 0.9559 0.7097

2505.950 0.0182
2564.190 0.1250
2606.700 0.0214
2728.200 0.0017
2783.300 0.0033
2789.600 0.00%9
2847.390 0.0G65
2872.500 0.0019
2897.600 0.0021
2912.000 0.0033
2925.720 0.0152
2958.600 0.0013
2990.600 0.0020
3007.600 0.0027
3107.900 G.0016
3147.300 0.0065
3224.400 0.0033
3270.900 0.0043
3284.700 0.0016
3302.200 0.0014
3337.800 0.0022
3346.200 0.0C18
3353.100 0.0020
3376.500 0.0027
3395.400 0.0032
3446.500 0.0148
3599.670 0.1040
3604.300 0.0037
3639.140 0.0121
3643.750 0.0079
3736.500 0.0057
3745.900 0.0020
3800.700 0.0015
3839.300 0.0061
3844.330 0.0102
3888.5300 0.0028
3938.700 0.0018
3949,560 0.0064
3984.700 0.0041
4043.260 0.0074
4061.300 0.0011
4078.250 0.0410
4095.700 0.0024
4157.480 0.0070
4171.700 0.0028
4189.200 0.0023
4224,800 0.0010
4234,100 0.0022
4249.000 0.0034
£253.700 0.0038
4265.450 0.0143
4297.100 0.0012
4453.100 0.0015

91 3r 38 9.520 h 261,200 0.0045 0.5032 0.4148
272.600 0.0026
274.700 0.0103



W.:lide

91 Sr

91 ¥
91 Y
91 Zr

91 Nb

91 Nb m

91 Nb
91 Mo

91 Mo

z

38

39
39
40

B

41

81
42

h2

Half Life

9.520 h

49.710 m
58.510 d

8.350E-06 s

3.600E-06 s

62.000 d

10006.849 y

1.092 m

15.490 o

- 102 -

Energy
keV

379.900
555.600
620.100
631.300
652.300
652.900
653.000
660.900
7%9.800
761.4CO
820.800
879.700
925.800
1024 .300
1054.600
1180.800
1280.900
1413.300
1473.800
1651.400
1724.00€¢

555.600
120%.900

289.800
537.009
570.000
596.900
725.700
859.000
879.400
2131.100
2169.900

50.100
194.100
603.500

1082.600
1790.600
1984.600

104.500
1205.000

511.000

425.900
511.000
732.600
1032.700
1082.200
1158.500
1208. 100
1508.000
2240.700

511.000

Yield

0.0015
0.5600
0.0177
0.0055
0.0300
0.0800
0.0037
0.0010
0.2360
0.0057
0.0016
0.0019
0.0380
0.33%0
0.0022
0.0013
0.0093
0.0098
0.0017
0.0029
0.0016

1.0000
0.0030

0.1120
0.0147
0.0112
0.C340
0.0550
0.8400
0.0380
0.1380
0.8600

0.0651
0.3400
0.0130
0.0109
0.3630
0.6260

0.0056
0.0350

0.0033

0.0017
0.8760
0.0017
0.0053
0.0050
0.0028
0.1880
0.2440
0.0073

1.8748

z.

R%®a2/h/Ci Rem/h/Ci

G.5632

0.3203
0.0019
1.4802

0.9184

0.0224

0.0010
0.5748

0.5582

T

0.81A8

0.2396
0.001%
1.0630

0.6867

0.0165

0.0007
0.4301

0.428A

PR
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Nuclide 4 Balf Life Energy Yiold H T
keV R%a2/n/Ci Rem/nh/Ci
9% Mo N2 15.890 a 1581.500 0.00.3 0.5582 G.8256

1637.300 0.0033
2631.900 0.0012

91 Te 83 3.180 & 217.800 0.001a 1.2218 0.9135
277.900 0.0062
297.100 0.002%
337.500 0.0115
375.800 0.0051
883.200 J2.0109
$02.900 0.0083
511.000 1.8092
S88.700 0.0168
562.000 0.0018
628.%00 0.0075
652.900 0.0080
668.800 0.0C32
811.000 0.05'0
813.900 0.0180
888.900 ©.0122
851.800 0.0086
878.%00 0.0110
9062.800 0.0162
935.900 0.0021
985.000 0.0022
992.700 0.0022

1076.500 0.009%
1088.900 0.0059
1111.100 0.0320
1186.700 0.0015
1288200 0.0011
1255.600 0.0011
1286.000 0.0029
1322.600 0.0070
1358.800 0.0073
1362.000 O0.0kAO
* 1818.200 0.0078
1491.%00 0.0019
1564.900 0.0700
1605.200 0.0790
1639.900 0.0920
1650.%00 0.0057
1671.100 0.0015
1731.000 0.001%
1752.000 0.0010
1762.7¢0 0.0011
1795.800 0.0011
1902.300 0.0610
2173.000 0.0031%
2233.800 0.0133
2296.300 0.00A8
2%50.900 0.1380
2h92.300 0.0062
2527.800 0.0067
2580.800 0.0013
2716.%00 0.0187
2728.100 0.0013
2781.300 0.0320
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Nuclide z Half Life Energy VYield r T

keV R*m2/h/Ci Rem/h/Ci

92 Kr 36 1.850 s 928.000 0.0014 0.7305 0.5540
1044.200 0.0490
1115.800 0.0011
1178.900 0.0011
1218.600 0.6200
1240.500 0.0016
1310.700 0.0012
1345.500 0.0046
1360.80C 0.0356
1%15.100 0.0017
1554.400 0.0040
1896.800 0.0086
1973.400 0.0015
1987.400 0.0025
2039.000 0.0020
2277.300 0.0012
2435.100 0.0011
2444 .900 0.0018
2468.500 0.0018
2585.100 0.0013
2587.500 0.0025
2611.400 0.0030
2718.700 0.0028
2759.000 0.0022
2832.800 0.0031
3056.900 0.0013
3149.000 0.0013
3199.500 0.0045

92 Rb 37 4.500 s 393.500 0.0015 0.0842 0.0617
569.800 0.0068
756.000 0.0014
814.700 0.0400
963.500 0.0018
1273.400 0.0012
. 1325 800 0.0017
1384,.600 0.0044
1712.300 0.0052
2820.600 0.0075
3110.000 0.0012
4427.900 0.0016
4637.700 0.0027
4809.300 0.0013
4835.900 0.0012
4922.600 0.0013
5086.200 0.0010
5188.100 0.0039
5215.100 0.0013
5248.700 0.0013
5301.700 0.0010
5497.700 0.0010
5573.700 0.0010
5584,200 0.0020
5632.200 0.0024
5900.600 0.0011
6114.800 0.0010

92 Sr 38 2.710 h 241.520 0.0300 0.6807 0.5026



Nuclide

92 Sr

92 Y

92 Nb nm

92 Nb

92 Te

92 Ru

yA

38

39

41

41

43

4y

Half Life

2.710 h

3.540 h

10.150 d

3.502E407 y

4,400 m

3.650 m

- 106 -

Energy
keV

430.560
491.300
650.800
953.320
1142.300
1383.940

448.500
492.600
561.100
844,300
912.800
§34.500
1132.400C
1405. 400
1847. 300

912.500C
934,440
1847.500

561. 100
934.510

85.000
147.900
243.700
3290300
511.000
773.100

1337.100
1509.600
1567.900
1596.000
1703.300
1785.900
2158.800
2308.300
2511.500
2705.000
2853.500
2873.400
2904.200
3026.100
3134.300
3911.900
4085.500
4135.900
4368.400
4572.300

47.460

56.340
134.6C0
213.810
259.270
306.800
410.400

Yield

0.0330
0.0126
0.0037
0.0360
0.0290
0.9000

0.0230
0.0049
0.0240
0.0125
0.0063
0.1390
0.0024
0.0480
0.0036

0.0178
0.9900
0.0088

1.0000
1.0000

0.1210
0.7600
0.1380
0.8000
1.8876
1,0000
0.0100
1.0000
0.0070
0.0025
0.0090
0.0030
0.0180
0.0140
0.0031
0.0066
0.0050
¢.0050
0.0030
0.0053
0.0010
0.0019
0.0015
0.0015
0.0035
0.0030

0.2700
0.0870
0.6480
0.9500
0.9100
0.0031
0.0178

T

R®*m2/h/Ci Rem/h/Ci

0.6807

0.1344

0.5269

0.8390

2.0713

1.0295

T

0.5026

0.0988

0.3837

0.6168

1.5854

0.8211



Nuclide

92 Ru

93 Kr

Z

4y

36

Half Life

3.650 m

1.289 s

- 107 -

Energy
keV

436.500
450.700
511.000
570.100
585.000
594.300
618.300
634.800
656.300
663.600
828.000
839.100
867.000
903.600
910.200
938.100
945.000
947.200
958.800
968.000
974.300
1024 . 200
1064.100
1118.700
1219.600
1229.100
1268.900
1394.900
1403.600
1460.100
1517.600
1560.700
1604.700
1679.600
1738.500
1814.000
1882.500
1900.620
1928.500
2059.700
2194.300
2241.300
2302.300
2427.500
2471.200

57.110

70.570
182.020
239.260
252.510
253.420
254.830
266.830
316.720
399.010
496.560

Yield

0.00u4Yy
0.0674
1.0495
0.0062
0.0058
0.0058
0.0034
0.0028
0.0019
0.0048
0.0047
0.0032
0.1130
0.0078
0.0321
0.0024
0.0270
0.0270
0.0037
0.0038
0.0031
0.0054
0.0040
0.0024
0.0600
0.03322
0.0034
0.0048
0.0161
0.0063
0.0190
0.0074
0.0361
0.0910
0.0032
0.0019
0.0019
0.0037
0.0018
0.0342
0.0080
0.0026
0.0104
0.0067
0.0020

0.0026
0.0157
0.0550
0.0016
0.2000
0.4200
0.00671
0.2100
0.0025
0.2460
0.0012
0.0184

r

T

R¢m2/h/Ci Rem/h/Ci

1.029% ‘0.8211

1.0298

&

0.7872



Nuclide

93 Kr

z

36

Half Life

1.289 s

- 108 -

Energy
keV

529.590

555.410

567.050

570.16C

616.510

644.782

686.510

722.680

733.720

770.700

777.570

820.450

8uy_120

895.050

921.190

965.010

976.080
1005.650
1026.190
1046.570
1054.550
1058.710
1060.530
1083.420
1097.14C
1139.170
1157.090
1191.490
1214.980
1235.500
1238.760
1290.540
1296.080
1309.510
1313.440
1318.380
1350.240
1360.260
1364.770
1374.780
1382.700
1387.920
1421.790
1435.350
1445.640
1458.500
1471.30C
1505.760
1508.410
1525.890
1528.900
1543.150
1556.320
1563.090
1586.890
1596.200
1613.330
1627.100

iield

0.0050
0.0011
0.0017
c.0122
1.0010
0.0028
0.0014
0.0028
0.0090
0.001%
0.0020
0.0379
0.0057
0.0018
0.0023
0.0022
0.0072
0.0017
0.0221
0.0012
0.0011
0.0031
0.0039
0.0033
0.0013
0.0020
0.0032
0.0024
0.0180
0.0014
0.0113
0.0024
0.0192
0.0011
0.0030
0.0093
0.0076
0.0023
0.0070
0.0043
0.0019
0.0138
0.0098
0.0103
0.0021
0.0040
0.0039
0.0229
0.0022
0.0022
0.0015
0.0035
0.0025
0.0096
0.0086
0.0140
0.0035
0.0202

r

k®m2/h/Ci Rem/h/Ci

1.0298

T

0.7872

G I OGN OGN GED GEN D D AN D D D e D D O e e -
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Nuclide z Half Life Energy Yi=1ld T T

keV R¥m2/0n/Ci Rem/fi/Ci
93 Kr 36 1.289 s 1638.040 0.0051 1.029% 0.7872

1641.080 0.0148
1€31.870 0.007
1662.78C 0.0242
1685.070 0.00%6
1687.400 0.0015
1697.840 0.0143
1704.450 0.0026
1710.780 0.0051
1713.400 0.0031
1742.49C¢ 0.0130
1745.280 .0042
1755.860 2.0232
1779.680 0.00%59
1785.800 0.0013
1788.960 0.0032
1794.800 0.9089
1798.300 0.0018
1803.710 0.0023
1822.300 0.0017
1823.800 0.0034
1840.100 0.0027
1862.680 0.0027
1886.790 0.0071
1929.700 0.0032
1943.540 0.0048
1957.100 0.0036
1961.830 0.0182
1989.300 0.0029
1994.410 0.0027
2011.680 0.0023
2018.870 0.0143
2035.260 0.0184
2082.620 0.0030
2088.z"0 0.0028
2181.540 0.0118
2239.200 2.0018
2342.4500 0.0018
2349.960 0.07S0
2366.000 0.0013
2368.500 0.0014
2411.440 0.0032
2424.,260 0.0018
2491.200 0.0047
2496.050 0.0234
2521.470 0.0048
2531.900 0.0013
2548.020 0.0063
2557.260 0.0060
2561.330 0.0102
2589.180 0.0052
2602.610 0.0428
2606.650 0.0073
2663.490 0.0052
2678.000 0.0027
2700.500 0.0022
2720.200 0.0020
2739.140 0.00%2
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Nuclide y4 Hal!f Life Energy Yield r T
keV R*n2/n/Ci Rew/h/Ci
93 Kr 36 1.289 s 2755.620 0.0022 1.0298 0.7872

2772.900 0.0021
2782.280 0.0056
2796.566 0.0037
2809.920 0.0045
2826.620 0.0029
2838.500 0.0018
2846.000 0.0070
2852.600 0.001¢
2855.950 0.0221
2913.500 0.0021
2944.600 0.0018
2948.320 0.0062
2956.680 0.0061
2972.220 0.004¢
299¢.500 0.00064
3000.200 0.0034
3014.700 0.0032
3026.500 0.0018
3105.400 ©.uv3C
3150.800 0.G9%21
3196.800 0.00:5
3214.500 0.0022
3220.300 0.0018
3226.700 0.0101
3229.900 0.0015
3250.300 0.0016
3285.300 0.0018
3294.800 0.0021
3298.310 0.0065
3303.900 0.0011
3307.200 0.0010
3356.000 0.0022
33£8.800 0.0012
3379.700 0.0017
3408.090 0.0046
3412.700 0.0014
3453.300 0.0021
3460.700 0.0071
3464.400 0.0032
3467.200 0.0027
3471.300 0.0015
3482.400 0©.0012
3582.700 0.0016
3634.700 0.0019
3645.900 0.0024
3649.200 0.0031
3655.500 0.0014
3705.87C¢ 1.0030
3776.000 0.0015
3887.100 €.0013
4032.880 0.0022

93 Rbd 37 5.860 s 213.390 0.0480 0.5525 0.4095
| 219.160 0.0197
! 432.510 0.1250
‘ 595,870 0.0016
| 610.100 0.0013
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Nuclide YA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

93 Rb 37 5.860 s 661.640 0.0020 0.5525 0.4095
709.950 0.0380
793.650 0.0077
822.410 0.0012
910.910 0.0010
929.040 0.0031
934.700 0.0023
986.050 0.0489

1068.510 0.0044
1096.710 0.0029
1100.630 0.0013
1130.120 0.0014
1138.000 0.0015
1142,.580 0.0023
1148.180 0.0110
1150.380 0.0033
1208.550 0.0011
1238.300 0.0106
1284.000 0.0011
1315.640 0.0027
1332.970 0.0076
1349.670 0.0010
1359.920 0.0015
1365.360 0.0023
1385.210 0.0410
1388.700 0.0016
1437.100 0.0030
1470.130 0.00174
1494.850 0.0017
1501.180 0.0025
1507.770 0.0017
1533.800 0.0010
1547.780 0.0020
1562.910 0.0072
1578.000 0.0011
1594.610 0.0042
1612.870 0.0120
1635.200 0.0027
1662.160 0.0026
1684.760 0.0039
1749.610 0.0018
1793.620 0.0019
1803.600 0.0017
1808.500 0.0201
1812.760 0.0018
1821.860 0.0041
1831.100 0.0015
1836.400 0.0020
1838.000 0.0034
1869.690 0.0136
1886.600 0.0010
1892.700 0.0013
1900.940 0,0033
1910,720 0,0082
1927.640 0,0054
1933.900 0.0018
1956.400 0.0013
1978.280 0.0057



Nuclide

93 Rb

Z

37

Half Life

5.860 s

- 112 -

Energy
keV

1991.800
2026.880
2043.820
2054.060
2058.780
2068.360
2087.400
2147.600
2168.240
2206.200
2229.440
2258.400
2262.000
2270.200
2292.800
2349.580
2359.450
2386.720
2418.220
2451.700
2454,970
2461.980
2491.200
2505.200
2523.700
2550.060
2568.590
2602.380
2638.100
2646.600
2652.620
2661.080
2704.970
2724,600
2766.480
2799.900
2861.340
2869.230
2880.4890
2886.300
2890.400
2903.600
2954.930
2958.100
3113.850
3172.100
3226.400
3366.600
3370.970
3403.560
358,190
3477.390
3501.900
3544,000
3547.2¢)
3572.050
3664,750
3721.600

Yield

0.0G12
0.0017
0.0022
0.0096
0.0025
0.0010
0.0013
0.0021
0.0032
0.0013
0.0067
0.0019
0.0010
0.0039
0.0038
0.0044
0.0023
0.0016
0.0024
0.0012
0.0035
0.0034
0.0028
0.0059
0.0017
0.0019
0.0027
0.0025
0.0020
0.0012
0.0022
0.0022
0.0074
0.0040
0.0029
0.0011
0.0080
0.0032
0.0027
0.0024
0.0029
0.0016
0.0032
0.0012
0.0027
0.0014
0.0022
0.0016
0.0081
0.0033
0.0267
0.0019
0.0041
0.0011
0.0010
0.0021
0.0039
0.0011

r

R®*m2/h/Ci Rem/h/Ci

0.5525

m

1

0.4095%
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Nuclide A Half Life Energy Yield r T

keV R%¥m2/h/Ci Rem/h/Ci

93 Rb

93 Sr

37

38

5.860 s

7.320 m

3770.400
3789.300
3803.980
3867.600
3876.700
3883.950
3890.500
3934. 340
4017.550
4271.230
4281.900
4875.100

166.600
168.690
260.120
285.650
332.040
346.4%90
377.360
406.710
424,700
428.030
432.670
440.800
446.200
481.960
483.730
486.700
518.500
541.890
545.810
559.920
571.960
586.500
590.280
593.810
596. 150
610.930
630.970
633.500
650.560
658.560
663.580
687.790
690.060
692.000
710. 400
716.800
718.330
771.190
776.070
782.830
788.680
791.100
795.290
834.890
837.850

0.0013
0.0011
0.0112
0.0185
0.0015
0.0032
0.0015
0.0070
0.0030
0.0024
0.0012
0.0013

0.0061
0.1800
0.0720
0.0027
0.0035
0.0321
0.0145
G.00o42
0.0025
0.0015
0.0145
0.0019
0.0231
0.0111
0.0163
0.0012
0.0013
0.0071
0.0039
0.0020
0.0021
0.0044
0.6600
0.0109
0.0130
0.0106
0.0019
0.0011
0.0019
0.0041
0.0161
0.0965
0.0099
0.0022
0.2130
0.0029
0.0146
0.0114
0.0026
0.0021
0.0075
0.0025
0.0023
0.0164
0.0012

0.5525

1.1393

0.4095

0.8452



Nuclide

93 Sr

4

38

Half Life

7.320 m

- 114 -

Energy
keV

858.470
875.730
888.130
900.980
910. 180
922.700
927.690
93G.910
952.580
991.590
1035.500
1040.630
1055.130
1064.370
1077.860
1094.000
1104.690
1122.480
1136.770
1180.760
1196.230
1215.480
1239.150
1243.410
1266.380
1269.470
1277.990
1308.600
1321.240
1332.500
1334.500
1378.980
1387.110
1434.010
1438.930
1469.500
1492.130
1520. 100
1551.590
1609.770
1634.050
1647.530
1668.700
1684 .840
1694.070
1699.060
1706.590
1765.360
1774.830
1811.450
1816.120
1894.100
1907.730
1928.790
1944 ,750
2010,800
2054.680
2063.640

Yield

0.0071
0.2390
0.2160
0.0068
0.0080
0.0033
0.0063
0.0040
0.0011
0.0032
0.00c0
0.0313
0.0034
0.0037
0.0023
0.0172
0.0015
0.0392
0.0019
0.0024
0.0096
0.0244
0.0012
0.0078
0.0109
0.0700
0.0085
0.0039
n.0255
0.0050
0.0066
0.0035
0.0339
0.0088
0.0049
0.0051
0.0054
0.0031
0.0100
0.0019
0.0142
0.0087
0.0016
0.0070
0.0253
0.0326
0.0108
0.0104
0.0016
0.0138
0.0023
0.0012
0.0017
0.0114
0.0055
0.0012
0.0013
0.0061

r

R%#m2/h/Ci Rem/h/Ci

1.1393

T

0.8452



|

Nuclide

|
|

|

93 Sr

93 Mo

9 Y

oU NbD m
94 Nb

94 Te m

38

39

§2

39

41
41

43

Half Life

7.320 m

10.700 h

6.850 n

19.100 m

6.260 m

20313.504 y

52.000 m

- 115 -

Energy
keV

2104.780
2179.490
2230.270
2296.130
2364.720
2i16.300
2543.840
2574.200
2688.650
2828.540
2985.720
3006.860

266.870
680.300
947.100
1203.300
1425.500
1450.500
1917.800
2184,700
2190.800

113.920
263.000
684.700
1364.700
1477.200

381.750
550.100
588.000
694.000
750.520
918.240
1139.100
1162.200
1232.800
1325.000
1363.500
1402.700
1447.300
1668.600
1892.800
1915.600
2140.400
2444 ,000
2467.000
2492.000
2527.600
2629.000
2834.000

871.099

702,627
871.099

511.000

Yield

0.0031
0.0029
0.01%

0.0072
0.0154
0.0011
0.0296
0.0013
0.0208
0.0017
0.0019
0.0012

0.0680
0.0061
0.0194
0.0010
0.0024
0.0033
0.0140
0.0016
0.0017

0.0071
0.5350
0.9200
0.0062
1.0000

0.0228
0.0600
0.0037
0.0022
0.0290
0.7350
0.0710
0.0110
0.0132
0.0073
0.0132
0.0169
0.0051
0.0300
0.0110
0.0206
0.0100
0.0015
0.0088
0.002¢9
0.0029
0.0037
0.0066

0.00L48

1.0000
1.0000

1.4064

r
R&m2/n/Cj

1.1393

0.0428

1.1763

0.5898

0.0023
0.8868

1.0430

T
Rem/h/Ci

0.8452

0.0333

0.8785

0.4319

0.0017
0.6453

0.7747



Nuclide yA
9 Tc n 43
98 1c 43
94 Ru 4y
95 Y 39

- 116 -

Half Life

52.000 m

4.883 h

51.800 m

10.700 m

Energy
keV

871.030

993.100
1196.100
126%.900
1521.800
1868.680
2393.200
2529.800
2739.900
3128.600

83.000
449.100
511.000
532.100
702.640
742.300
849.700
§71.030
916.120

1591.900
1765.600

367.200
525.000
892.100

396.800

432.400

569.200

580.500

632.500

954.200
1002.000
1048.500
1174.000
1294.000
1324.300
1357.200
1418.800
1511.900
1618.500
1683.700
1721.500
1805.900
1813.500
1856.000
1892.800
1904.500
1925.500
1940.600
1955.900
2176.000
2252.900
2295.900
2373.300
2498.100
2633.000

Yield

0.9810
0.0230
0.0075
0.0022
0.0850
0.0570
0.0047
0.0031
0.0390
C.0141

0.00«0
0.0330
0.2206
0.0240
0.5980
0.0120
0.9770
1.0000
0.0760
0.0230
0.0029

0.7140
0.0140
0.2860

0.0025
0.0139
0.0012
0.0011
0.0022
0.1320
0.0026
0.0071
0.0049
0.0015
0.0370
0.0050
0.0036
0.0048
0.0120
0.0036
0.0025
0.0103
0.0015
0.0015
0.0046
0.0013
0.0045
0.0191
0.0026
0.0570
0.0032
0.0100
0.0057
0.0040
0.0350

r T
RE¥n2/h/Ci Rem/h/Ci
1.0430 0.7787
1.8653 1.0910
0.2955 0.2374
0.3979 0.2924

[



Nuclide

9% Y

95 2Ir

95 ¥b =
95 WM
96 od

96 Tc »

96 Te

z

39

L))

N3

N3

Half Life

10.700 »

63.580 ¢

3.60¢ 4
35.150 d

51.500 &

§.280 d

- N7 -

Energy
keV

2760.000
3129.800
3253.200
3452.000
3577.00¢0
3684.009
3887.000
3928.009
8068.000

728.230
756.7%0

233.700

219.100
281.%00
318.600
349.700
350.100
352.560
371.810
§3%.790
§60.030
480.680
568.860
591.200
593.300
719.540
721.800
778.220
810.250
812.%00
§87.600
849.900
1091.310
1126.800
1200. 190
1441.080
1597.680

§80.700C
719.550
778.220
847.600
8%9.850
1200. 150
1497.650

314.270
316.500
N38.700
460.000
535.780
568.880
591.300

Yield

0.0020
0.0048
0.0088
0.005C
0.053C
0.0026
0.0020
0.0013
0.0013

0.%350
0.5500

0.2610
1.0000

J.0390
0.0%00
0.0010
0.0075
0.Gi15
0..085
0.62%0
7.0035%
{.2910
0.0650
0.5750
0.6100
0.0032
¢.0750
0.3380
1.0000
¢.1020
0.0350
0.0170
0.21%0
0.51C0
0.0055
0.2070
0.00%1
0.0310

0.003%
0.0029
0.0230
0.0012
0.0028
0.0110
¢.0012

0.02%%
0.0180
0.0075
0.0043
0.0080
0.0092
0.901n

r T
R%a2/n/Ci Rea/h/Ci
0.3979 0.2923
0.8195 0.3051
0.0331 0.0298
0.533% 0.3153
1.8153 1.0MA1
0.0220 0.0161
1.3965 1.23172



Nuclide

96 Te

97 Sr

97 ¥ m

97 ¥

z

43

38

39

Half Life

4,280 d

0.400 s

0.210 s

3.700 s

- 118 -

Energy
keV

719.500
721.500
778.220
812.540
849.860
885.400
1091.300
1126.850
1200.170

216.400
307.100
310.600
365.800
412.500
474,100
479.900
528.200
652.200
697.300
767.000
801.400
892.000
953.800
1258.000
1301.700
1515.000
1524,600
1905.100
2121.300
2212.100
2287.500

161.400
296.900
375.300
407.100
420.100
427.400
456.700
542,600
594.700
667.300
756.000
938.000
970.000
999.500
1103.000
1192.800
1244.,100
1264.,200
1400.000

161.400
296.900
544,800
594,700
756.000

Yield

0.0020
0.0012
1.0000
0.8220
0.9780
0.0010
0.0100
0.1520
0.0037

0.0126
0.1428
0.0168
0.0588
0.0300
0.0280
0.0322
0.0168
0.1428
0.0571
0.0200
0.0655
0.0515
0.2688
0.1200
0.0200
0.0280
0.0280
0.2800
0.0300
0.1176
0.0420

0.0180
0.0135
0.0432
0.0559
0.0072
0.0090
0.0171
0.0090
0.0090
0.0630
0.0360
0.0180
0.3883
0.0252
0.9000
0.0144
0.0784
0.0540
0.0450

0.1400
0.0127
0.0090
0.0036
0.0100

r T
R*m2/h/Ci Rem/h/Ci
1.3965 1.0172
0.9153 0.€824
0.9670 0.7113
0.7660 0.5651

—
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Nuclide Z Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
97 Y 39 3.700 s 1103.000 0.0500 0.7660 0.5651

1264.200 0.0018
1291.200 0.0574
1344.000 0.0090
1400.000 0.0452
1428.900 0.0072
1639.800 0.0083
1887.4500 0.0186
| 1996.600 0.0748
| 2057.300 0.0094
2743.103 0.0655
3287.600 0.1800
3401.300 0.1420
3549.500 0.0311

97 Zr 4o 16.900 h 218.870 0.0018 0.0953 0.0716
254.150 0.0125
272.270 0.0025
330.430 0.0011
355.390 0.0227
400.390 0.0032
507.630 0.0510
513.380 0.0056
602.410 0.0139
690.630 0.0025
699.200 0.0012
703.800 0.0093
804.530 0.0065
829.800 0.0022
854.900 0.0033
971.390 0.0029

1021.300 0.0134
1110.450 0.0011
1147.950 0.0260
1276.090 0.0097
1362.660 0.0134
1750.460 0.0134
1851.550 0.0035

97 Nb m 41 60.000 s 743.360 0.9795 0.4136 0.3008

97 Nb B 1.202 h 480.900 0.0015 0.3732 0.2730
657.920 0.9834
1268.630 0.0016
1515.640 0.0012

97 Ru 4y 2.900 4 108.800 0.0011 0.1205 0.1107
215.680 0.8600
324,550 0.1020
460,550 0.0012
569.270 0.0089

98 Y 39 0.650 s 213.100 0.0148 0.3901 0.2876
I 268.600 0.0258
367.600 0.0025
' 368.500 0.0018
386.100 0.0030
521,600 0.0074
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Nuclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
98 Y 39 0.650 s 547.500 0.0030 0.3901 0.2876

600.000 0.0030
636.200 0.0050
736.700 0.0043
840.300 0.0030
890.300 0.0037
1222.800 0.1230
1590.700 0.0500
1744,.100 0.0141
2305.500 0.0068
2420.600 0.0166
2573.900 0.0086
2941.300 0.0600
3064.400 0.0050
3203.700 0.0080
3228.300 0.0141
3310.000 0.0246
3375.700 ©2.0068
3468.600 0.0065
4450.100 0.0350

98 Y m 39 2.000 s 241.500 0.0700 1.6u424 1.2113
253.100 0.0415
368.500 0.0138
583.300 0.1800
620.500 0.7479
647.300 0.5540
752.600 0.0700

1222.800 0.9700
1590.700 0.0277
1787.300 0.0415
1801.600 0.4570

98 Nb 41 2.800 s 644.600 0.0080 0.0638 0.0466
735.300 0.0550
787.500 0.0300
971.300 0.0080
1023.500 0.0150
1250.200 0.0020
1419.600 0.0040
1432.000 0.0080
1758.800 0.0014
1821.000 0.0010

98 Nb m 41 51.500 m 172.000 0.0260 1.2964 0.9510
335.500 0.1010
644,600 0.0450
713.600 0.0870
722.300 0.7700
787.200 0.9500
792.000 0.0500
833.300 0.1020
995.000 0.0200

1025.000 0.0200
1169.000 0.1750
1258.000 0.0100
1324,000 0.0100
1431.,000 0.9300

[
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l

Nuclide p Half Life Energy Yield 1 T
keV R#m2/r/Ci Rem/h/Ci
98 Nb m 41 51.500 m 1435.000 0.0400 1.2964 0.9510

1511.000 0.0610
1548.000 0.0350
1701.000 0.0¢30
1946.000 0.0150
1981.000 0.0230
2021.000 0.01C0
2235.000 0.0100

98 Te 43  4_.203E+06 y 652.410 1.000D 0.8059 0.5878
745.350 1.02)0

98 Rh 45 9.050 m 511.000 1.770) 0.5012 0.7345
597.700 6.0080
652.900 0.9420
T45.400 0.0530
762.300 0.0160
1164.4G0 0.0450
1414.900 0.0100
1817.000 0.0470

99 Y 39 1.500 s 121.700 0.4780 0.3939 0.3025
130.000 0.0670
194.000 0.0240
276.400 0.0290
406.000 0.0190
415,200 0.0072
453.800 0.0530
472,300 0.0100
536.200 0.0960
575.400 0.1190
600.000 0.0670
602.600 0.0480
614,000 0.0480
639.900 0.0380
724,200 0.2200
730.000 0.0190
782.200 0.0530
930.100 0.0480

1013.800 0.0860

99 Zr 4o 2.100 s 56,000 0.0280 0.4906 0.3779
81.900 0.0465
179.200 0.0500
387.200 0.0963
414,800 0.0500
461.800 0.1200
469.300 0.5600
489.900 0.0084
545.900 0.4777
561,000 0.0056
94,100 0.2760
627.700 0.0180
©50.000 0.0224
961,000 0.0056

99 Nb 41 2.600 m 98.000 0.1200 0.3906 ©.2945
137.500 0.0264



Nuclide

99 Kb

99 Mo

Z

b1

y2

Half Life

2.600 m

2.750 d

12¢ -

Energy
keV

173.500
197.000
254.000
264.000
272.500
279.000
352.000
365.500
379.500
393.000
427.000
451.000
498.000
508.500
525.000
535.000
548.500
554.500
593.000
598.000
631.000
655.500
673.500
793.000
856.000
868.000
889.000
905.000
945.000
1027.000
1100.000
1112.000
1259.000
1293.000
1317.000
1475.000
1698.000
1735.000
1886.000
1898.000
2010.000
2241.000
2544,000
2642.000
2693.000
2734.000
2791.000
2854.000
2918.000
2927.000
3017.000

40.587
140,466
181.057
366.421
739.500
777.921

Yield

0.0066
0.0042
0.0684
0.0132
0.C030
0.0048
0.0500
0.0024
0.0042
0.0036
0.0072
0.0240
0.0036
0.0036
0.0156
0.0024
0.0114
0.0100
0.0084
0.0144
0.0228
0.0100
0.0132
0.0240
0.0018
0.0018
0.0066
0.0048
0.0114
0.0066
0.0078
0.0042
0.0084
0.0060
0.0084

[eNoNoRoNoRe) OCO0OO0OO0O0OO0O0O0O0O0O00O0
(=4
W
Y
(=)}

r

R®m2/h/Ci Rem/h/Ci

0.3906

0.0828

T

0.2945

0.0628

-
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2gLE’0
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d
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Nuclide z Half Life Energy Yield r T
keV R%*m2/h/Ci Rem/h/Ci
99 P4 hé6 21.860 m 263.600 0.1560 0.4009 0.3182

293.300 0.0140
368.000 0.0015
386.700 0.0290
399.800 0.0370
§10.300 0.0140
427.300 0.0200
524.000 0.0035
627.000 0.0029
646.000 0.0060
650.400 0.0140
652.800 0.0150
653.000 0.0270
662.400 0.0039
6735.400 0.0700
684.800 0.0010
702.700 0.0025
718.700 0.0044
740.000 0.0017
758.500 0.02016
767.200 0.0023
786.600 0.0350
809.800 0.0200
817.600 0.0100
852.300 0.0030
886.500 0.0035
910.900 0.0029
954.000 0.0018
967.000 0.0100
1013.400 0.0150
1022.000 0.0028
1046.600 0.0045 -
1071.700 0.0090
1095.000 0.0025
1099.600 0.0100
1124.400 0.0023
1157.200 0.0069
1165.600 0.0077
1201.000 0.0010
1219.500 0.0030
1231.000 0.0075
1274.200 0.0015
1302.200 0.0024
1325.000 0.0086
1335.600 0.0480
1350.900 0.0018
1391.600 0.0014
1422,200 0.0017
1429.400 0.0020
1471.200 0.0023
1504.600 0.0056
1515.000 0.0020
1528.000 0.0029
1540.800 0.0016
1559.600 0.0016
1587.600 0.0013
1614,000 0.0049
1680.500 0.0064



Nuclide

99 Pd

100 Te

100 Rh

Z

46

43

45

Half Life

21.400 m

15.800 s

20.800 h

- 125 -

Energy
keV

1697.300
1717.600
1735.000
1754.000
1789.600
1804. 200
1840.000
1851.600
1863.600
1879.600
1904.700
1924.800
1943.400
1999.000
2142.400
2154.500
2182.000
2188.400
2246.200
2273.300
2278.200
2324,.600
2508.700
2536.300
2557.800
2633.600
2694.900
2847.300

539.590
590.830
1512.200

229.100
302.300
370.600
398.700
403.500
446.200
46%.800
499,800
519.100
539.600
588.200
590.800
599.900
604.900
650.900
654.500
686.900
734.700
736.900
748.500
817.000
822.500
903.000
1034.300
1107.100

Yield

0.0057
0.0066
0.0010
0.0014
0.0022
0.0018
0.0019
0.0047
0.0019
0.0017
0.0068
0.0048
0.0027
0.0080
0.0043
0.0017
0.0030
0.0020
0.0085
0.0036
0.0019
0.0057
0.0012
0.0060
0.0019
0.0010
0.0014
0.0016

0.0700
0.0570
0.00uy

0.0010
0.0066
0.0041
0.0014
0.0019
0.1120
0.0010
0.0014
0.0072
0.7800
0.0410
0.0141
0.0027
0.0037
0.0052
0.0045
6.0066
0.0024
0.0010
0.0082
0.0060
0.2010
0.0013
0.0141
0.1320

r T
R*m2/h/Ci Rem/h/Ci
0.4009 0.3182
0.0u445 0.0332
1.3239 0.9811



Nuclide

100 Rh

101 Zr

101 Mo

YA

45

40

42

Half Life

20.800 h

3.300 s

14.620 m

- 126 -

Energy
keV

1155.100
1325.700
1341.600
1362.100
1386.500
1512.200
1553.400
1559.70C
1627.500
1701.C00
1709.000
1865.200
1929.700
1976.800
2167.000
2194.000
2376.100
2395.700
2469.400
2530.200
2613.300
2784.500

293.000
400.000

80.920
104.700
105.950
191.930
195.940
212.000
318,000
327.850
333.700
352.800
371.200
381.000
398.850
408.590
421.410
432,900
448.630
452.600
469.300
499.590
505.880
510.360
512.710
515.150
524.200
533.550
571.300
590.820
608.310
642.700
660.800
695.530

Yield

0.0014
0.0031
0.0484
0.1510
0.C039
£.0013
0.2650
0.0062
0.0157
0.0023
0.0023
0.0039
0.1220
0.0031
0.C019
0.0013
0.3500
0.0010
0.0019
0.0270
0.0010
0.0024

1.0000
0.1500

0.0350
0.0015
0.0023
0.1820
0.0280
0.0043
0.0024
0.0019
0.0066
0.0011
0.0019
0.0035
0.0079
0.2140
0.0052
0.0011
0.0062
0.0014
0.0011
0.0134
0.1140
0.0632
0.0120
0.0073
0.0012
0.0038
0.0016
0.1940
0.0098
0.0110
0.0026
0.0660

r T
R#m2/h/Ci Rem/h/Ci
1.3239 0.981
0.1981 0.1846
0.6829 0.5097



Nuclide

101 Mo

4

42

Half Life

14.620 m

- 127 -

Energy
keV

701.800
713.020
732.900
T774.100
789.800
804,250
815.200
853.100
859.300
871.050
877.380
883.250
887.900
887.900
895.900
903.600
934.200
943.200
980.700
987.900
1010.000
1010.000
1012.350
1018.900
1018.900
1049.900
1064.500
1066.000
1160.930
1168.500
1186.620
1199.920
1210.200
1251.100
1291.900
1303.920
1314.000
1323.400
1326.100
1337.100
1345.790
1355.600
1377.300
1382.150
1394.500
1813.500
1418.000
1430.600
1433. 400
1440.600
1514.800
1518.900
1522.400
1532.270
1547.500
1589.600
1599.050
1662.200

Yield

0.0040
0.0310
0.0023
0.0035
0.0012
0.0086
0.0014
0.0024
0.0014
0.0166
0.0310
0.0064
0.0015
0.0021
0.0015
0.0019
0.0370
0.0015
0.0026
0.0018
0.0300
0.0085
0.1140
0.0047
0.0102
0.0032
0.0027
0.0015
0.0360
0.0017
0.0097
0.0162
0.0013
0.0420
0.0015
0.0239
0.0013
0.0014
0.0027
0.0019
0.0095
0.0162
0.0021
0.0111
0.0057
0.0042
0.0080
0.0028
0.0075
0.0010
0.0016
0.0025
0.0026
0.0540
0.0015
0.0024
0.0157
0.0050

r

T

R#m2/h/Ci Rem/h/Ci

0.6829

0.5097
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Nuclide yA Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci
101 Mo 42 13.620 m 1662.200 0.001Y 0.6829 0.5097

1673.560 0.0153
1712.800 0.0019
1754.800 0.0042
1759.900 0.0064
1759.900 0.0037
1767.400 0.0012
1840.400 0.0111
1840.400 0.0015
2031.950 0.0610
2040.900 0.0200
2046.800 0.001M
2088.400 0.0068
2113.700 90.0055
2221,600 0.0015

101 Te 43 14.200 m 127.270 0.02%% ~ 0.1844 0.1690
179.590 G.0055
18%.110 0.015%
233.700 0.0026
238.300 0.0027
306.860 C.8800
311.300 0.0031
531.300 0.0101
545.110 0.0600
626.980 0.0047
715.600 0.0062
720.000 0.C022
42.700 0.0020

107 Rh m 45 4.340 4q 127.220 0.0057 0.1641 0.1528
157.320 0.0023
179.550 0.0049
184.060 0.001%
233.550 0.0017
238.010 0.0020
306.770 0.8700
544,850 0.0401

101 Rh 45 3.202 y 127.210 0.6500 0.1278 0.1248
737.600 0.0019
198.00C 0.6300
217.000 0.0058
295.000 0.0065
325.200 0.1190
344,000 0.0019
422.500 0.0034

101 Pd b6 8.270 h 269.660 0.0560 0.1355 0.1082
296.250 0.1800
320.640 0.0058
355.140 0.0023
427.540 0.0010
453.570 0.0059
565.200 0.0020
565.770 0.0295
590.360 0.1110
723.000 0.0027
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Nuclide yA Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci
102 Rh ys5 207.000 d 636.800 0.0022 0.1886 0.1451

680.660 0.0056
739.580 0.0054
1046.590 0.0042
1103.160 0.0280
1105.700 0.0038
1158.100 0.0060
1362.100 0.0038
1562.200 0.0011

102 Rh m 45 2.902 y 75.600 0.0021 1.1938 0.8885
345.890 0.0086
415.250 0.0210
418.520 0.0931
420.400 0.0320
475.060 0.9400
628.050 0.0820
631.290 0.5550
692.400 0.0160
695.600 0.0280
697.490 0.4320
766.840 0.3380

1046.590 0.3380
1103.160 0.0450
1112.840 0.1880
1323.600 0.0045

102 Ag m 47 7.700 m 556.700 0.4200 0.5597  0.4141

977.700 0.0270
1461.100 0.0450
1534.800 0.0270
1588.800 0.0120
1692.300 0.0230
1834.700 0.0980
2017.800 90.C280
2054.500 0.0660
2159.400 0.0500
2566.900 0.0080
2682.100 0.0170
2716.500 0.0190
3238.600 0.0490

102 Ag 47 12.900 m 556.700 0.9800 1.3479  0.9934
603.600 0.0170
719.400 0.5800
835.400 0.1380
865.700 0.0370
891.500 0.0410
937.400 0.0110
964.400 0.0140
977.700 0.0210

1025.000 0.0430
1055.500 0.0090
1067.300 0.0100
1257.100 0.1280
1305.700 0.0230C
1394.400 0.0110
1474.300 0.0270

o



Nuclide

102 ag

102 Cca

103 Ru

103 Ag

z

87

A8

L1

N7

Half Life

12.9%0 =

5.500 =

39.280 ¢

65.700 m

- 131 -

Energy
keV

1522.700
1534.800
1555.800
1581.600
178%.600
1800.700
1890. 100
1°28.906
2110.750
22%2.900
2310.200
2893.900
2613.00¢C
2690.900
2726.900
2805.600
3398.000
3806.500

58.900
97.800
116.000
120.80C
187.00C
213.300
283.700
360.300
N14.800
481.000
505.100
531.000
621.:00
675.700
920.900
1036.600
1359.800

53.285
294.980
NR3.800
897.080
557.040
$10.330

118.7%0
148.200
283.960
265.000
266.860
288.050
298.4330
380.300
385.4%00
§432.000
884.100
50%.300
511.000
531.920

Yield

0.0270
0.0230
0.0260
0.1380
0.1730
0.0280
0.0070
0.0110
0.0060
0.0100
0.013%0
0.0090
€.0359
0.010C
0.0180
0.009%0
J.0180
0.0170

0.0149
0.0310
0.0610
0.02%0
0.0056
0.0%60
0.0031
0.9370
0.0750
0.6200
0.6930
0.0130
0.0130
0.0370
0.C060
0.1260
0.0490

0.9C38
0.0025
0.0032
0.9010
0.0082
0.0559

0.2220
9.2010
0.G600
0.0060
0.0950
0.0050
J3.0011
0.0019
6.0038
0.0012
0.001%
0.0018
0.7047
0.06¢2

-
3

T

RE8n2/h/Ci Rema/h/Ci

1.3479

0.3673

0.2819

0.394%

0.993%

0.2837

0.2162

0.3n8s5



Nuclide

103 Ag

108 Te

Z

47

43

Half Life

65.700 m

18.200 m

- 132 -

Energy
keV

575.330
580.160
625.900
698.770
717.970
T42.110
874.290
884.600
900.020
938.900
1007.080
1029.970
1064.080
1072.700
1142.200
1155.270
1182.770
1267.900
1272.000
1273.830
1280.700
1325.520
1386.070
1486.000
1547.100
1775.700

135.300
150.800
153.400
160.400
163.200
170.000
176.800
179.100
219.000
245.500
272.000
277.100
280.800
285.500
294.900
349.600
353.400
357.990
407.100
421,800
519.400
530.530
535.100
542,700
553.900
581.200
585.200
605.200
613.900
622.000
630.100

Yield

olojolololofofofloNojlolloNolojoololoofolololeNeojoNoNo oo No) [cNeololoNeooNoloNoloofojooloNeJojooNoNoloNoNoNo o]

.0054
.0067
.0012
.0016
.0024
.0181
.0020
.0016
.0016
.0045
.G23¢C
.GC092
.0051
.0015
0011
.0217
.0108
.0012
.0024
.0664
.0014
.0029
.0037
.0015
.0012
0612

.0018
.0044
.0027
.0190
.0036
.0027
.0062
.004y
.0036
.0044
.0018
.0027
.0018
.0036
.0060
.0250
.0036
.8900
.0027
.0027
.0080
. 1550
. 1370
.0027
.oouy
.0027
.0036
.0071
.0120
.0027
.0130

r T
R#n2/h/Ci Rem/h/Ci .
0.394x 0.3085
0.9697 0.7453
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
104 Te 43 18.200 m 660.200 0.0027 0.9697 0.7453

667.500 0.0110
692.900 0.00uY4
711.000 0.0018
792.400 0.0200
796.800 0.0040
804.700 0.0036
838.500 0.0062
884.330 0.0990
888.200 0.0080
892.970 0.0890
977.300 0.0090
981.700 0.0100
986.400 0.0060
1017.700 0.0044
1020.600 0.0060
1085.200 0.0018
1093.000 0.0062
1157.400 0.0290
1172.200 0.0027
1187.000 0.0062
1199.100 0.0053
1201.300 0.0062
1209.400 0.0044
1247.800 0.0062
1251.000 0.0110
. 1267.600 0.0053
1270.400 0.0036
1282.000 0.0130
1338.200 0.0044
1343.900 0.0044
1346.700 0.0044
1380.600 0.0130
1396.500 0.0240
1472.200 0.0053
1515.700 0.0062
1518.400 0.0062
1541.200 0.0044
1596.800 0.0280
1601.000 0.0053
1612.400 0.0550
1636.000 0.0053
1654.200 0.0053
1676.900 0.0680
1709.400 0.0053
1722.900 0.0090
1729.800 0.0089
1736.900 0.0200
1760.800 0.0053
1769.600 0.0036
1840,300 0.00u4y
1905.600 0.0053
1911.600 0.0180
1927.800 0.0036
1931.300 0.0036
1971.300 0.0062
1697.900 0.0036
2015,700 0.0062



Nuclide

104 Te

104 Rh
104 Rh m

104 Ag m

Z

43

45
47

47

Half Life

18.200 m

42.300 s
4,340 m

33.500 m

- 134 -

Energy
keV

2043.500
2123.900
2128.300
2190.300
2239.000
2258.100
2332.100
2355.000
2465.600
2477.000
2513.300
2533.000
2543.900
2547.500
2550.60C0
2608.000
2637.100
2655.300
2666.200
2691.000
2788.600
3007.400
3104.100
3143.800
3149.600
3196.100
3225.100
3370.700
3418.000
3516.500
3711.900

555.810

51.423
77.533
97.114
555.810
767.780

511.000
555.800
767.600
T77.700
785.700
934.600
996.100
1191.500
1238.800
1265.200
1341.800
1636.000
1689.500
1720.800
1781.800
1794, 600
1977.500
2065.900

Yield

0.0062
0.0140
0.0018
0.0110
6.0036
0.0053
G.0100
0.0053
0.0080
0.0027
0.0044
0.0100
0.0053
0.0036
0.0080
0.0140
0.0062
0.004Yy
0.0036
0.0027
0.0071
0.0044
0.0036
0.0044
0.0110
0.0027
0.0027
0.0027
0.0036
0.0018
0.0018

0.0199

0.4820
0.0207
0.0299
0.0200
0.0010

0.8629
0.6100
0.0061
0.0043
0.0128
0.0030
0.0034
0.0012
0.0259
0.0030
0.0110
0.0018
0.0061
0.0116
0.0140
0.0927
0.0058
0.0015

r T
R#*m2/h/Ci Rem/h/Ci
0.9697  0.7u453
0.0064 0.0048
0.0261 0.0212
0.6227 0.467k

W G G D i E R R B0 N G o e R 0 m aE A -
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Nuclide z Half Life Energy Yield r T

keV R&g2/Yv./Ci Rem/h/Ci

104 Ag

104 Cd

105 Ru

47

48

4y

69.200 m

57.700 m

4.440 h

1478.700
1526 .600
1544.700
1551.600
1600.200
1625.800
1636.000
1687.000
1709.500
1723.000
1763.100
1781.800
1792.000
1813.700
1889.900
1986.000
2014.000
2157.000
2267.400

66.600

83.500
123.700
150.200
511.000
559.000
625.700
709.300

85.900
149.200
163.600
183.600
225.000
262.900
316.500
326.100
330.900
350.000
350.200
393.400
407.500
413.500
469.400
470.000
489.600
499.200
500,400
513.700
539.200
575.000
575.300
632.300
638.600
652.600
656.000
656.100
676.400

0.0028
0.0710
0.0046
0.0019
¢.0102
0.0510
0.0019
0.0019
0.0093
0.0019
0.0065
0.0320
0.0019
0.0093
0.0070
0.0065
0.0019
0.0020
0.0019

0.0240
0.4700
0.0035
0.0011
0.0150
0.0630
0.0220
0.1950

0.0032
0.0167
0.0014
0.0010
0.0015
0.0720
0.1170
0.0118
0.0079
0.0030
0.0110
0.0420
0.0018
0.0248
0.1750
0.0130
0.0059
0.0240
0.0030
0.0036
0.0013
0.0013
0.0107
0.0023
0.0028
0.0035
0.0020
0.0240
0.1670

1.4769

0.1301

O.u4404

1.0893

0.1021

0.3338

}
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Nuclide z Half Life Energy Yield r T

keV R®m2/h/Ci Rem/h/Ci

105 Ru

105 Rh m
105 Rh

105 Ag m
105 Ag

106 Rh

L1

15
a5

45

N.BR0 h

45.000 s
1.873 4

7.230 m
41.000 d

29.900 s

724.500
822.100
835.900
875.800
907.7C0
969.1300
1017.200
1321.100

129.700

280.100
306.100
318.900

319.160

63.980
155.390
182.850
280.440
289.180
306.250
311.640
319.160
325.260
328.610
331.510
344,520
360.660
370.170
392.640
401.650
414,660
420.940
437.120
442,250
443.370
527.200
560.720
617.850
644.550
646.000
650.720
673.210
681.900
727.220
T43.310
807.460
962.430

1087.940

511.800
616.200
621.800
873.100
1050.100
1128.000

0.8900
0.0019
0.0073
0.03%0
0.0059
0.023%
0.0034
0.0023

0.2050

0.0017
0.0513
0.1920

0.0016

0.1050
0.0036
0.0034
0.2940
0.0014
0.0082
0.0012
0.0430
0.0022
0.0034
0.0440
0.4090
0.0049
0.0079
0.0213
0.0025
0.0030
0.0013
0.0020
0.0049
0.1140
0.0015
0.0058
0.0115
0.1140
0.0017
0.0258
0.0109
0.0010
0.0012
0.0054
0.0127
0.0013
0.0397

0.2060
0.0070
0.0980
0.0042
0.0146
0.0039

0.3204

0.0123
0.0436

0.0003
0.2845

0.1120

0.3338

0.0130
0.0409

0.0003
0.2400

0.0849
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Nuclide Z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
106 Ag m 47 8.410 d 474.060 0.0093 1.5354  1.1456

511.850 0.8800
585.970 0.0044
601.170 0.0162
616.170 0.2170
646.030 0.0146
680.190 0.0220
703.110 0.0450
717.340 0.2910
748.360 0.2070
793.170 0.0590
804.280 0.1240
808.360 0.0410
824.690 0.1540
847.600 0.0247
848.200 0.0194
874.810 0.0034
949.500 0.0019
956.218 0.0048
1019.720 0.0105
1045.830 0.2970
1050.600 0.0026
1053.770 0.0097
1121.590 0.0057
1128.020 0.1180
1136.850 0.0023
1178.070 0.0011
1199.390 0.1130
1222.880 0.0710
1349.500 0.0012
1394.350 0.0150
1527.650 0.1640
1565.400 0.0049
1572.350 0.0660
1722.760 0.0141
1839.050 0.0200

107 Ru 4y 4,200 m 194.500 0.1430 0.1304 0.1001
375.000 0.0600
860.000 0.0700
931.200 0.0400
1030.000 0.0400
1290.000 0.0400

107 Rh 45 21.700 m 115.700 0.0058 0.1941 0.1774
219.400 0.0011
232.400 0.0023
266.100 0.0031
277.600 0.0190
288.300 0.0080
302.800 0.7300
312.200 0.0533
321.800 0.0248
348.200 0.0248
357.800 0.0045
367.300 0.0212
381.900 0.0072
392.500 0.0970
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Nuclide z Half Life Energy VYield I T
keV R¥m2/h/Ci Rem/h/Ci
107 Rh is 21.700 m 431.700 0.0029 0.1941 0.177h

451.900 0.0056
§71.200 0.0013
567.700 0.0124
670.100 0.0248
753.800 0.0015
789.900 0.0010

107 Cd 48 6.490 h 93.100 0.0460 0.0027 0.0027
828.900 0.0018

107 In 49 32.700 m 205.000 0.4800 0.5723 0.4381
300.400 0.0017
303.700 0.0062
311.800 0.0014
320.900 0.0960
365.600 0.0355
414,000 0.0100
416.300 0.0144
456.200 0.0067
459.500 0.0014
505.400 0.1272
519.300 0.0020
549.700 0.0020
554.600 0.0086
585.300 0.0014
597.600 0.0048
600.700 0.0043
6C3.900 0.0140
611.200 0.0065
617.700 0.0024
629.300 0.0024%
638.000 0.0017
64G.700 0.0053
646.300 0.0020
649.600 0.0024
669.800 0.0020
676.700 0.0024
700.000 0.0020
702.800 0.0034
715.000 0.0048
716.500 0.0038
725.200 0.0053
728.000 0.0278
762.600 0.0067
793.000 0.0014
807.500 0.0053
809.000 0.0240
869.000 0.0072
903.000 0.0067
915.000 0.0115
921.500 0.0149
938.000 0.0034
947,000 0.0067
954.000 0.0043
984.700 0.0038
995.600 0.0024
998.700 0.0100



- 181 -

Nuclide z Half Life Energy Yield r T
keV R%*a2/h/Ci Rem/h/Ci
107 In N9 32.700 = 1038.600 0.002% 0.5723 0.4381

1050.500 0.0024%
1057.200 0.0100
1063.300 0.0139
1085.000 0.0043
1092.500 0.002&
1115.500 0.0029
1142.000 0.0038
1185.600 0.0077
1197.000 0.0043
1209.800 0.0029
1236.300 0.0033
1268.%00 0.0432
1301.000 0.0029
1328.500 0.0067
1343.500 0.0140
1365.000 0.C029
1377.700 0.0125
1304.000 0.0024
1811.000 0.0096
1855.800 0.0082
1501.000 0.0096
1508.000 0.0014
1586.000 0.0034
1556.500 0.0077
1571.50¢ 0.0120
1589.300 0.0034
1603.000 0.0086
1609.000 0.002¥
1716.800 0.0048
1733.500 0.002%
1783,.300 0.0048
1767.000 0.0038
1777.000 0.013%
1798.000 0.0038
1819.000 0.0013
1830.000 0.0062
1853.000 0.0029
1860.000 0.0038
1877.000 0.0072
1922.000 0.0154
1957.000 0.0053
1964.000 0.0048
1980.000 0.0072
1988.500 0.0120
2606.700 0.0173
2047.000 0.0029
2064.500 0©.014}4
2100.300 0.0072
2184.000 0.0986
2202.500 0.0029
2252.000 0.001%4
2264.000 0.0024
2286.000 ©.0100
2305.000 0.0110
2332.000 0.0038
2406.500 0.0024
2462,000 0.0014
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Nuclide y A Half Life Energy VYield r T
keV R¥m2/h/Ci Rem/h/Ci
107 In 59 32.700 = 2571.000 0.001%4 0.5723  0.4381

2498.000 0.0014
2509.000 0.0014
2586.500 0.0024
2654.000 0.0029
2666.000 0.0072
2682.000 0.0024
2701.500 0.0014
2718.000 0.0043
2784.500 0.0020
2863.000 0.0020
2875.000 0.0067
2986.000 0.0020

108 Ru Ny 3.500 m 164.950 0.2800 0.0229 0.0228

108 Rh 45 16.800 s 433.700 0.4300 0.2908 0.2235
497.500 0.0688
510.600 ©€.1032
618.700 0.1900
1520.000 0.0516
2000.000 0.0300

108 Rh m 45 5.900 m 404.600 0.2751 1.2663 0.9542
434.200 0.9100
497.300 0.2300
581.100 0.5858
614,600 0.2779
723.000 0.0729
901.400 0.3052
931.300 0.0900
947.100 0.4974

1092.700 0.0300
1234,300 ©.0800
1528.000 0.0091
1815.600 0.0600

108 Ag 87 2.370 » 433.927 0.0050 0.0085 0.0064
618.860 0.0026
632.980 0.0175

108 Ag o b7 127.087 y 79.200 0.0680 0.9227 0.6933
433.927 0.9030
614.370 0.9080
722.950 0.9090

109 Rh 85 1.333 m 35.340 0.0134 0.1776 0.1618

81.780 0.0073
113.350 0.0590
149.820 0.0062
152.910 0.0067
178.030 0.0790
200.130 0.0050
211.880 0.0067
213.810 0.0056
215.280 0.0180
245.030 0.0134
249,160 0.0600
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Nuclide z Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
109 Rh 45 1.333 m 264.330 0.0039 0.1776 0.1618

266.260 0.0028
274.210 0.0011
276.260 0.0220
291.360 0.0780
295.540 0.0034
325.430 0.0150
326.830 0.5600
378.050 0.0129
426.140 0.0800
491.700 0.0039
540.700 0.0050
597.300 0.00M
617.900 0.0011
692.000 0.0011
1041.700 0.0011
1318.000 0.0011

109 Pd m 46 4.690 m 188.900 0.5590 0.0544  0.0521

109 Pd 46 13.427 h 88.040 0.0360 0.0014  0.0015

109 Cd 48  1.060E-05 s 203.500 1.0000 0.2351 0.2153
' 259.500 0.9000

109 Cd 48  1.200E-05 s 59.900 C€.0950 0.0032 0.0030

109 Cd 48 1.271 y 88.032 0.0361 ° 0.0014 0.0015

109 In 49 0.210 s 405.000 0.2100 1.1188  0.8261

680.000 1.0000
1030.000 0.1900
1435.000 0.8000

109 In m 49 1.300 m 650.100 0.9370 0.3494 0.2558

109 In 49 4.200 h 59.900 0.0018 0.3033 0.2420
74.800 0.0221
84.000 0.0294

203.500 0.7350
288.400 0.0176
324.400 0.0037
326.300 0.0054
347.500 0.0220
420.500 0.0099
426.200 0.0423
461.400 0.0010
482,200 0.0013
529.300 0.0059
583.800 0.0029
613.600 0.0250
619.000 0.0176
619.800 0.0019
623.500 0.0600
649.800 0.0301
652.900 0.0191
678.800 0.0099
721.500 0.0090



Nuclide

109 In

110 Rh

110 Rh m

110 Ag

YA

49

45

45

47

Half Life

4.200 h

3.000 s
28.500 s

24,600 s

- 144 -

Energy
keV

727.400
730.900
753.900
793.900
800.000
822.500
832.200
852.300
862.200
890.500
900.700
925.800
930.300
949.100
998.500
1004.100
1049.700
1106.200
1149.100
1196.500
1272.900
1346.900
1352.300
1419.200
1475.800
1539.300
1569.000
1622.300
1771.900

375.000

373.800
393.500
440,000
478,800
531.200
5U46.300
584.900
653.400
687.700
813.700
838.100
890.500
904.500
979.600
1048,300
1086.500
1216.500
1230.900
1392.100
1406.600
1525, 800
1579.200
1593.600
1871.700
1885. 100

657.749

Yield

0.0026
0.0039
0.004Y4
0.0059
0.0040
0.0140
0.0026
0.0026
0.0017
0.0028
0.0047
0.0088
0.0029
0.0154
0.0071
(¢.0022
0.0116
0.0032
0.0430
0.0176
0.0059
0.0059
0.0073
0.0132
0.0044
0.0014
0.0013
0.0206
0.004Y4

0.5100

0.9100
0.1490
0.2600
0.04cCO
0.0180
0.3600
0.1740
0.1700
0.2800
0.0910
0.2200
0.1280
0.2700
0.0460
0.0790
0.0310
0.0740
0.1270
0.0450
0.0660
0.0180
0.0160
0.0630
0.0140
0.0400

0.0450

r

R#m2/h/Ci Rem/h/Ci

0.3033

0.1092

1.41€2

0.0170

T

0.2420

0.0947
1.0744

0.0124

-

-



Nuclide

110 Ag »

110 In

110 In =

z

N7

N9

N9

Haif Life

289.900 ¢

69.100 =

8.900 h

- 18§ ~

Energy
keV

365.441
N86.797
620. 386
626.286
657.7%9
676.600
677.606
686.988
706.670
708.115
TRR.260
763.928
813.016
888.667
937.578
997.233
1334.20%
1384.270
1875.759
1505.GC91
1562.266

657.750

8i5.350

818.016

884.667
1125.750
1235.600
1421.100
1475.760
1602.580
1698.100
1783.490
1975.810
2002.5%0
2129.1880
2211.490
2317.5%0
2420.800
2838.200
2535.800
2808.300
2975.210
3083.090
3078.260
3875.24%0
3596.850

121.170
809.600
861.100
861.800
8§67.000
560.320
581.930
588.210
626.280

Yield

0.0c11
0.0366€
0.0278
0.002%
C.9870
0.001%
0.1072
0.0649
0.167%
0.0028
0.0866
0.2236
0.0732
0.7290
0.3%30
0.0C13
0.0013
0.2835
0.0399
0.1211
0.0118

0.9800
0.0028
0.0079
0.0011
0.0102
0.0026
0.0082
0.00A7
0.0013
0.0027
0.0028
0.0015
¢.0013
0.0213
0.0176
0.0131
0.005%
0.0030
0.002%
0.005S
0.001%
0.0013
0.0030
0.0065
0.0013

0.0039
0.0046
0.0223
0.04870
0.001%
0.018%
0.084%0
0.06%0
0.0145

r

A892/n/Ci Rem/h/Ci

1.5078

0.8826

1.6951

1.1023

0.3535

1.2383



Nuclide

110 In n

110 Sn

111 Pd

111 Ag

111 In

111 Sn

Z

49

50

46

b7

49

50

Half Life

4.900 h

4.000 h

5.500 h

7.450 d

2.830 d

35.300 m

- 146 -

Energy
keV

641.680
648.580
657.750
677.600
706.670
707.400
708.120
744,260
759.870
764.000
795.420
818.016
844,667
871.080
884.667
901.530
937.478
997.160
1018.870
1019.480
1045.240
1085.520
1117.360
1125.670
1163.280
1305.110
1334.140
1384.390
1421.040
1475.760
1505.000
1521.660
1562.260
1579.070
1592.690
1697.770
1783.500
1802.390
1903.360
1982.770

283.000
172.000

96.750
245.400
342.130

171.280
245.390

372.000
457.400
536.300
564.300
761.300
953.800

Yield

.2560
.0039
.9700
.0l50
.0013
.2910
.0165
.0194
.0310
.0017
.0032
.0223
.0320
.0031
.9200
.0194
.6750
. 1040
.0029
.0068
.0080
.0135
.0k17
.0019
.0029
.0034
.0097
.0018
.00U6
.0123
.0025
.0016
.00u49
.0025
.0012
.0025
.0015
.0061
.0029
.0038

[oYoYoloYolofololoNoYoleNoNoNollo ol ofolooNololoNelooNoloNojlofojoojojojo)o oo

—

.0000
03250

0012
.0123
.0670

.9093
9417

.00L6
.0035
.0032
.0028
0.0140
0.0049

[eN ool o] [N o] OOO o

r

R*#m2/h/Ci Rem/h/Ci

1.6951

0.1575
0.0280
0.0147

0.2039

0.0810

T

1.2383

0.1493
0.0276
0.0133

0.1895

0.0598

-

.
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Nuclide

114 Ag

114 In

114 In m

114 Sb

115 Ag

Z

b7

49

51

47

Hal * Life

4.520 s

1.198 m

49.530 d

3.430 m

20.000 m

- 148 -

Energy
keV

1286.000
1302.900
1364.000
1660.600
2454 .800

1299.830

190.270
558.430
725.240

322.000
392.000
716.600
887.700
1299.800

131.400
213.500
229.700
237.100
243.500
277.400
303.300
326.500
360.900
372.600
389.300
417.300
473.200
507.700
539.600
548.300
585.000
649.909
699.200
719.000
750.000
T77.900
820.900
830.600
852,400
862.800
932.800
963.800
1091.900
1127.700
1135.100
1151.600
1183.300
1223.000
1364.000
1379.900
1395.000
1407.100
1435.600
1463.900

Yield

0.0010
0.0082
0.0027
0.0045
0.0025

0.0020

0.1541
0.0440
0.0430

0.0550
6.2110
0.0490
0.1830
1.0000

0.0446
0.0769
0.3250
0.0068
0.0056
0.0012
0.0105
0.0325
0.0102
0.0316
0.0059
n.0053
0.0580
0.0220
0.0022
0.0034
0.0025

£.0430

0.0313
0.0012
0.0015
0.0096
0.0012
0.0019
0.0015
0.0015
0.0019
0.0074
0.0062
0.0031
0.0081
0.0031
0.0043
0.0022
0.0037
0.0090
0.0028
0.0031
0.0025
0.008%4

T

R#m2/h/Ci Rem/h/Ci

0.0722

0.0013

0.0470

0.7912

0.3375

T

0.0537

0.0010

0.0380

0.5833

0.2622
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
115 Ag u7 20.000 1507.400 0.0208 0.3375 0.2622

1608.600 ¢€.0031
1648.900 0.0062
1653.000 0.0031
1665.100 0.0037
1713.800 0.0025
1795.400 0.00L46
1842.000 0.0270
1884.900 0.0065
1911.700 0.0034
1627.600 0.2217
2031.300 €.0015
2114.200 0.0189
2156.859 0.0496
2387.300 0.0031
2457.800 0.0015
2495.400 0.0025
2908.100 0.0015

115 Cd 48 2.227 d 35.630 0.006 0.1335 0.1C19
231.470 0.0082
260.800 0.C220
492.140 0.1020
527.700 0.3290

115 Cd n 48 44,600 d 484.350 0.0020 0.0114 0.0084

933.600 0.0133
1290.500 0.0060

115 In 49 4,300 n 336.241 0.4670 0.0890 0.081%

115 Sb 51 31.800 m 114,500 0.0019 0.3159  0.2420
491.000 0.0370
499.000 0.9930
748.000 0.0019
986.000 0.0038

1008.000 0.0036
1121.0¢0 0.0013
1136.000 0.0016
1236.000 03.0068
1279.000 0.0029
1621.000 0.0039
1690.000 0.0010
1729.000 0.0019
2224,000 0.0013

115 Te 52 6.900E-06 s 281.000 0.8425 0.1316 0.1246

115 Te 52 6.000 m 374.000 0.0300 0.7063 0.5192
427.000 0.0100
602.000 0.0400
633.000 0.0100
656.000 0.0600
722.700 0.3000
771.000 0.9700
1098.000 0.1800
1277.000 0.0200
1289.000 ©0.0600
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Nuclide z Half Life Energy Yield T T
keV R*m2/h/Ci Rem/h/Ci
115 Te 52 6.000 m 1326.000 0.1900 0.7063 0.5192

1354.000 0.0200
1380.000 0.2100
1600.000 0.0300
1619.000 0.0070
2207.000 0.0100
2634.000 6.0050
2689.000 0.0100

116 Ag m 47 10.400 s 513.930 0.7200 0.7u451 0.5503
666.780 0.0560
699.850 0.0580
706.260 0.4610
709.780 O0.1440
807.500 0.1220
867.320 0.0108
1029.850 0.2480
1213.510 0.0u480
1408.750 0.0190

116 Ag u7 2.680 m 513.930 0.7000 0.4857 0.3623
699.850 0.1100
706.260 0.0160
708.580 0.0100
769.410 0.0160
867.320 0.0130
1213.510 0.0650
1305.380 0.0550
1408.750 0.0380
2478.790 0.1000

116 In u9 14.100 s 450.000 0.0012 0.0090 0.0067
950.000 0.0010
1270.000 0.0125

116 In m k9 54,150 m 138.326 0.0329 1.2673 0.9384
262.950 0.0012
278.490 0.0014
303.800 0.0012
355.360 0.0083
416.860 0.2920
463.140 0.0083
655.700 0.0011
689.000 0.0016
705.700 0.0017
781.100 0.0011
818.700 0.1150
972.550 0.0045

1097.300 0.5620
1293.540 0.8440
1507.400 0.1000
1753.800 0.0246
2112,100 0.1550

116 Sb 51 15.800 m 931.800 0.2470 0.8414 0.6183
1293.540 0.8480
2225.330 0.1420
2843.,500 0.0075

EY
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Nuclide z Half Life Energy Yield r T
l keV R®m2/h/Ci Rem/h/Ci
116 Sb 51 15.800 m 2970.000 0.0017 0.841% 0.6183
I 116 Sb m 51 60.300 m 99.818 0.8300 1.5980  1.2047

135.520 0.3600

. 407.350 0.4200

l 436.680 0.0400
542.872 0.5200

844.000 0.1200

972.550 0.7200

i 1072.360 0.2800
1293.540 1.0000

I 116 Te 52 2.490 h 94.000 0.2900 0.0210 0.0205
103.000 0.0400
628.700 0.0200

I 116 I 53 2.900 s 540.200 0.0115 0.0424 0.0310
679.000 0.1C00

' 117 Ag 47 5.34%0 s 104.700 0.0013 0.4105 0.3442
135.400 0.4600
142.100 0.0450
157.100 0.0590
184.500 0.0590
202.200 0.0060
204.600 0.0540
215.300 0.0064
219.700 0.0310
249.500 0.0100
298.100 0.2000
307.200 0.0210
222.100 0.0670
337.700 0.0880
341,100 0.0190
353.100 0.0046
362.300 0.0160
365.400 0.0150
377.600 0.0110
386.800 0.38v0
413,800 0.0260
421,200 0.0210
442.600 0.0120
482.400 0.0190
486.800 0.0090
492.700 0.0090
500.600 0.0100
522.100 0.0890
526.400 0.0120
§29.900 0.0070
543,200 0.0028
546.500 0.0032
555.200 0.0046
557.800 0,0200
569.900 0.0060
581.900 0.0092
585,400 0,0028
591.900 0.0028
608.800 0.0051

m
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Nuclide A Half Life Energy Yield r T
keV R®@2/h/Ci Rem/h/Ci
117 Ag 87 5.3%0 s 637.300 0.0140 0.4105% 0.34542

665.100 0.0060
684.600 0.0750
691.700 0.0023
T43.100 0.0032
754.800 0.0110
772.100 0.0018
786.300 0.0170
801.200 0.0051
819.900 0.0170
834.200 0.0046
895.800 0.0032
899.500 0.0014
913.400 0.0046
1038.000 0.0092
1130.600 0.0160
1141.900 0.0055
1220.400 0.0101
1258.600 0.0150
1330.300 0.0090
1455.800 0.0032
1508.600 0.5028

117 Cd 18 2.890 h 71.120 0.0039 0.5553 0.425¢
89.730 0.0326
160.800 0.0025
220.920 0.0117
273.349 0.2790
279.800 0.0011
292.050 0.0064
344,859 0.1790
387.960 0.0031
397.200 0.0020
419.790 0.0018
434,190 0.0980
439,390 0.0011
§63.040 0.0075
497.770 0.0011
527.000 0.0014
627.610 0.0011
660.830 0.0011
699.580 0.0024
T12.710 0.0056
T7T16.530 0.0020
728.640 0.0024
748.050 0.0056
831.800 0.0226
840.210 0.0081
850.720 0.0012
861.300 0.0028
862.600 0.0061
880.710 0.0396
945,670 0.0153
949.630 0.0022
952.330 0.0014
963.110 0.0061
969.300 0.0045

1035.610 0.0024

[ RS S
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Nuclide z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
117 Cd 48 2.490 n 1051.700 0.0379 0.5553 0.4258

1052.700 0.0073
1116.600 0.0103
1120.050 0.0024
1125.100 0.0045
1142.430 0.0167
1143.500 0.001%
1183.400 0.0013
1229.110 0.0061
1232.300 0.0028
1247.890 0.0120
1260.000 0.0114
1272.730 0.0073
1291.000 0.0067
1294.300 0.0045
1303.270 0.1840
1314.710 0.0059
1337.570 0.0162
1362.400 0.0024
1404.400 0.0012
1408.720 0.0128
1422.270 0.0033
1430.970 0.0056
1433.500 0.0011
1450.150 0.0061
1475.460 0.0042
1562.240 0.0142
1576.620 0.1120
1578.400 0.0014
1652.100 0.0028
1682.070 0.0070
1706.930 0.0100
1723.060 0.0201
1739.130 0.0013
1856.400 0.0025
1867.300 0.0011
2012.490 0.0011

M7 Cd m 48 3.360 h 97.700 0.0105 1.0059 0.7423

99.400 0.0010
168.630 0.0029
220.920 0.0024
292.050 0.0010
29%.450 0.0045
310.260 0.0050
325,300 0.0013
366.910 0.0333
439.390 0.0018
460.940 0.0162
484.790 0.0102
545,000 0.0016
564.397 0.1470
597.340 0.0013
617.500 0.0034
627.260 0.0024
631.800 0,0280
663.500 0.0068
712.710 0.0100

%
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Nuclide yA Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
117 Cd m 48 3.360 h 730.800 0.0010 1.0059 0.7423

748.060 0.0450
762.720 0.0173
788.160 0.0050
827.600 0.0026
860.410 0.0790
880.710 0.0070
886.000 0.0039
929.300 0.0079
931.370 0.0364
957.200 0.0039
1029.060 0.1170
1065.980 0.2310
1170.710 0.0065
1196.200 0.0039
1205.500 0.0013
1209.000 0.0013
1209.000 0.0018
1234.590 0.1100
1256.900 0.0018
1339.300 0.0207
1365.540 0.0165
1432.910 0.1340
1652.240 0.0047
1669.500 0.0063
1957.500 0.0016
1997.330 0.2620
2096.400 0.0744
2322.750 0.0786
2400.450 0.0076
2417.8500 0.0102
24k62.500 0©.0021
2476.200 0.0019
2540.730 0.0015

117 In 49 43.800 m 158.600 0.8700 0.3867 0.3072
396.600 0.0014
552.900 1.0000

M7 In m 49 1.942 h 158.600 0.1590 0.0463 0.0443
315.302 0.1910

117 Sn 50 13.610 d 156.020 0.0211 0.0687 0.0694
158.560 0.8640

117 Sb 51 2.800 h 158.562 0.8590 0.0705 0.0702

861.350 0.0031
1004.510 0.0021
1020.600 0.0010
1021.000 0.0011

117 Te 52 0.103 s 100.000 1.0000 0.1883 ©.1838
274.4500 0.9500
117 Te 52 62.000 m 568.800 0.0065 0.6464 0.4737

634.500 0.0045
719.700 0.6470
831,000 0.0052
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Nuclide z Half Life Energy Yield r T
keV RE%p2/h/Ci Rem/h/Ci
117 Te 52 62.000 m 886.700 0.0189 0.646A 0.%737

923.900 0.0620
930.200 0.0019
996.700 0.0390
1090.709 0.0690
1358.500 0.0052
1360.500 0.0085
1354.500 0.008%
1565.100 0.0097
1580.500 0.2019
1595.306 0.0019
1716.%00 0.1590
2213.000 0.0032
2284.800 0.0039
2300.000 0.:120
2379.300 0.0013

1171 53 2.300 m 111.800 0.G039 0.1978 0.1803
278.3%00 0.2079
298.700 0.0100
303.200 0.015%
325.900 0.7700
§07.000 0.0070
897.200 0.0116
683.000 0.0200
837.300 0.0154

117 Xe 58 1.017 = 73.700 0.0802 0.3822 0.2798
, 94.900 0.0332
\ 112.000 0.0138
‘ 117.000 0.1107
155.360 0.0297
160.780 0.0913
203.300 O0.0121
221.%00 0.2700
257.000 0.0448
294.750 0.2010
303.300 0.0613
315.770 0.0691
353.200 0.0529
839.150 0.0537
519.000 0.1500
609.700 0.0121
639.000 0.1360
661.340 0.1500
1523.240 0.064%0

* 118 Ag o 87 2.800 s 127.700 0.0722 1.2171  0.8994
387.750 0.5883
677.000 0.5783
776.90C $.2000
808.280 0.0600

1058.600 0.3200

1939.000 0.0500

2101.500 0.0990

2779.200 0.0800

2789.4500 0.1189

3225.900 0.1320




- 156 -

Wuclide z Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
118 Ag 87 3-700 s 487.750 0.8100 0.4598 0.3455

677.000 0.3400
770.900 0.0060
781.500 0.0580
797.800 0.0700
808.280 0.0020
1058.600 0.0200
1270.000 0.0430

118 In 89 5.000 s 528.000 0.0540 0.1684 0.1243
827.000 0.0120
1229.500 0.1500
1680.000 0.0300
1880.000 0.03060

118 In w2 a9 8.500 s 138.200 0.2157 0.0140 0.0146

118 In m? h9 4.850 m 208.600 C.0230 1.4603 1.0717
230.000 0.0090
B45.800 0.0590
474.400 0.0300
560.200 0.0140
637.300 0.0350
683.300 0.5500
813.700 0.0330

1050.800 0.8200
1097.000 0.0340
1173.200 0.0130
1229.500 0.9600
1259.000 0.0390
1504.200 0.0090
1550.000 0.0100
1734.600 0.0050
2042.300 0.03%0
2325.000 0.0020

118 Sb 51 3.600 m 528.200 0.0039 0.0224 0.0165
826.900 0.0036
1229.640 0.0247
1267.000 0.0057

118 Sb = 51 5.000 h 41.000 0.1800 1.3584 1.0147
253.678 0.9900
1050.690 0.9700
1091.500 0.0360
1229.640 1.0000

118 1 53 13.700 m 496.300 0.0020 0.5308 0.3917
544,800 0.1230
551.800 0.0200
559.500 0.0020
605.200 0.9500
684.900 0.0040
711.200 0.0040
740.700 0.0160
1149.900 0.0500
1257.000 0.0380

e
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Nuclide YA Half Life Energy Yield T T
keV R*m2/h/Ci Rem/h/Ci
118 1 53 13.700 m 1285.900 0.0060 0.5308 0.3917
1338.400 0.1240
120 Ag 47 0.320 s 203.000 0.2300 0.0245 0.0230
120 Cd 48 50.800 s 251.500 0.0019 0.0328 0.0243

1207.500 0.0059
2039.800 0.0186
2390.200 0.0114

120 In U9 3.080 s 251.500 0.0019 0.1678 0.1233

704.200 0.0142

990.000 0.0013

1172.500 0.1900

1185.800 0.0091

1207.500 0.0059

1250.800 0.0023

2039.800 0.0186

2098.300 0.0042
2390.200 0.0114

120 In m 49 44.400 s 89.900 0.0630 1.£598 1.1472
177.500 0.0029
197.300 0.0790
268.100 0.0150
354.700 0.0140
401.200 0.0080
414,700 0.0270
449.100 0.0058
465.500 0.0078
545.600 0.0160
592.200 0.0150
610.000 0.0150
637.200 0.0160
697.000 0.0170
702.800 0.0240
713.500 0.0690
863.800 0.3010
925.000 0.0150
] 965.000 0.0790
' ) 985.100 0.0230
1023.200 0.6020
1162.500 0.0190
1171,600 0.9710
1184.400 0.0260
1246.500 0.0050
1250.800 0.0130
1294.700 0.1080
1472.200 0.0440
1582,000 0.0029
1886.600 0.0390
2007.300 0.0630
[ 2096.600 0.0120
2178.300 0.0240
2266.700 0.0140
. 2354.500 0.0090
2420.000 0.0090
2605.000 0.0190

e



Nuclide YA
120 Sb 51
120 Sb m 51
20 I m 53

Half Life

15.890 m

5.760 d

53.000 m

Energy
keV

703.800
1171.200

89.800
197.300
1023.300
1113.400
1171.700

425.700
433.000
477.900
485.160
560.400
601.100
614.700
651.900
654.500
694.400
703.900
728.500
763.200
874.700
881.800
921.300
976.000

1031.500

1039.900

1054.000

1059.200

1158.000

1197.300

1261.300

1328.000

1334.600

1345.900

1363.500

1402.100

1405.000

1441.100

1453.000

1761.400

1775.800

1851.400

1868.300

1922.800

1988200

2094.300

2305.1400

2403.200

2462.800

2560.600

2602.500

2811.200

28614.300

2932.900

3105.100

Yield

.0015
.0169

.8000
.8800
.9900
.0130
.0000

0000 oo

.0280
.0210
.0120
.0120
.0000
.8700
0.6700
0.0070
0.9210
0.0056
0.0190
0.1000
0.0350
0.0100
0.0230
0.0430
0.3500
0.0150
0.0650
0.1000
0.0510
0.0270
0.0230
0.0170
0.0600
0.0440
0.1890
0.0420
0.0360
0.0930
0.0130
0.1200
0.0380
0.0510
0.0160
0.0380
0.0200
0.0230
0.0220
0.0200
0.0670
0.0410
0.0370
0.0320
0.0410
0.0230
0.0430
3.0210

O=20000

r

R#Em2/h/Ci Rem/h/Ci

0.0110

1.2976

2.3096

T

0.0081

0.9806

1.7031

" 3 R N BN B B I I D G B O Th B T Em B 0

L



- 159 -

Nuclide z Half Life Energy Yield r T
keV R&¥2/h/Ci Rem/h/Ci
120 I 53 1.350 h #33.000 0.0036 0.871&% OG.o8&2

N77.900 0.0020
885.100 0.0020
582.70C 0.0%C9
560.%00 0.7300
601.100 ©.0580
614.000 0.0066
6%1.100 0.0910
653.000 90.0022
662.190 0.01:2
701.%00 0.0030
713.000 ©.0015
729.200 0.0030
735.300 0.0035
783.100 0.0935
752.000 0.0030
768.900 0.0030
853.300 0.0017
878.700 0.0015
881.800 0.0036
908.500 0.0028
921.300 0.0069
969.100 0.0019
975.100 0.0161
979.600 0.0039

1039.000 0.0051
1085.900 9.0015
1101.000 0.00M1
1158.000 0.00AN
1168.80C 0.0058
1201.600 0.0193
1255.8%00 0.0080
1283.%00 0.0036
1299.%00 0.COA2
1302.700 0.0082
1363.500 0.0066
1383.000 0.0051
1810.900 0.0131
1822.900 0.0080
1881.100 0.0022
1351.700 0.0051
1892.000 0.00AN
1523.000 0.1120
1534.900 0.0208
1583.006 0.0117

] 1547.500 0.0091
1552.200 0.0036
1605.000 0.0073

' 1663.600 0.0036
: 1674.009) 0.0051
1761.800 0.0066

! 176%.000 0.0951
1769.0C0 0.0022
1775.800 0.0082
1790.000 0.0131
1851.800 0.0026
1868.300 0.0C58



Nuclide

120 1

120 Xe

Z

53

54

Half Life

1.350 h

40.000 m

OV =

Energy
keV

1874.700
1895.000
1911.000
1922.800
1935.000
1983.400
2034.0C0
2045.000
2082.000
2094.300
2109.100
2129.400
2142.000
2158.000
2172.000
2181.,000
2188.000
2218.000
2305.400
2375.300
2378.400
2404.000
2u54,800
2462.800
2491.800
2510.000
2526.000
2564,400
2602.500
2638.000
2654,000
2697.200
2740.000
2747.000
2778.000
2800.000
2811.200
2829.000
2864.300
2932.900
2939.000
2987.000
3029 000
3047.000
3082,000
3098.000
3105.100
3160.000
3182.000
3334.000
3395.000
3442,000
3545,000
3580.000

40.900
+0,900
51.500

Yield

0.0058
0.0058
0.0058
0.0029
0.0030
0.0044
0.0036
0.0022
0.0095
0.0036
0.0G55
0.0080
0.0036
0.0036
0.0073
0.0051
0.0139
0.0n22
0.0029
0.0036
0.0048
0.0100
0.0204
0.0066
0.0102
0.0030
0.0030
0.0196
0.0051
0.0022
0.0022
0.0036
0.0044
0.0030
0.0036
0.0030
0.0066
0.0022
0.0036
0.0070
0.0030
0.0044
0.0036
0.0131
0.0030
0.0036
0.0036
0.0022
0.0066
0.0022
0.0030
0.0022
0.0030
0.0030

0.0067
0.0015
0.0043

™

R*m2/h/Ci Rem/h/Ci

0.8714

0.1917

m
i

0.6442

0.1508
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Nuclide Z Half Life Energy Yield r T
keV R*#m2/h/Ci Rem/h/Ci
120 Xe 54 40.000 m 69.600 0.0094 0.1917 0.1508

72.600 0.0900
77.200 0.0400
81.100 0.0052
86.100 0.0058
88.700 G.0018
89.800 0.0179
97.000 9.0019
99.000 0.0054
99.000 0.0160
i01.300 0.0012
124.800 0.0014
128.800 0.0157
133.500 0.0025
139.900 0.0066
146.900 0.0028
164.900 0.0030
172.200 0.0099
172.200 0.0036
174.500 0.0040
176.000 0.0094 .~
176.000 0.0450 e
178.100 0.0670
195.300 0.0013
200.800 0.0031
203.500 0.0022
205.800 0.0034
221.600 0.0050
246.300 0.0023
271.800 0.0014
277.500 0.0037
279.600 0.0038
282.900 0.00714
285,500 0.0011
295.600 0.0112
302.300 0.0011
309.600 0.0058
315.800 0.0017
317.200 0.0021
322.500 0.0013
323.700 0.0015
331.400 0.0016
335.900 0.0104
342,100 0.0025
346.900 0.0054
350.200 0.0043
359.500 0.0094
365.700 0.0011
375.500 0.0023
376.500 0.0013
385.000 0.0094
401.400 0.0022
4o4.000 0.0014
424,200 0.0121
426.900 0.0035
429,400 0.0022
439.700 0.0019
446.400 0.0011
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Nuclide z Half Life Energy
keV

120 Xe 54 40.000 m 449.200
451,100
457.600
464.100
465.700
467.200
476.000
478,400
481,400
489.700
504.500
504.500
506.900
516.200
529. 400
535.900
540.800
551.400
555.600
562.500
569.000
572.400
574.200
580.600
590. 400
594.200
596. 400
604.800
627.700
631.100
638.500
647.800
652. 400
656.700
663.600
664.700
678.900
682.600
685.500
689.000
694.700
697.000
726.000
T44.100
Th5.400
T48.400
753.300
762.500
793.400
811.700
820. 400
822,600
825.400
85G.700
852.100
863.400
867.100
869.700

Yield

0.0166
0.0027
0.0011
0.0014
0.0031
0.0053
0.0058
0.0033
0.0015
0.0022
0.0027
0.0040
0.0018
0.0030
0.0138
0.0019
0.0025
0.0014
0.0148
0.0024
0.0038
0.0033
0.002z
0.0077
0.0157
0.0054
0.0025
0.0032
0.0018
0.0104
0.0030
0.0039
0.0011
0.0024
0.0012
0.0044
0.0164
0.0056
0.0024
0.0014
0.0013
0.0017
0.0049
0.0014
0.0016
0.0106
0.0145
0.0450
0.0130
0.0073
0.0022
0.0024
0.0035
0.0020
0.0044
0.0061
0.0023
0.0011

r T
R#m2/h/Ci Rem/h/Ci

0.1917 0.1508

- Ul EE IHNE AN N am N N IR Iy TR O EE R BN I e Ew B



Nuclide

120 Xe

121 Te

121 Te m

121 I

122 In
122 In' m

122 Sb

122 1

2

54

52

52

53

49

53

Half Life

40.000 m

17.000 d

154.000 d

2.120 h

1.500 s
10.000 s

2.700 d

3.620 m

Energy
keV

872.600
875.700
884.000
885.200
921.100
930.450
945,500
965.500
371.000
989.100
998.400
1023.300
1029.400
1033.2C0

37.138
65.5u8
470.472
507.591
573.139

37.138
212.190
1102.149

212.500
230.400
244,300
279.000
319.700
382.200
471.500
475.000
531.900
594.000
598.700
695.400
699.750
80£.900
936.800
1014.5n%

7141.100

103.600
163.200
243,900
407.600
877.900
1001.700
1121.800
141,000

564,240
692.650
1140.670
1256.930

564.000

Yield

0.0015
0.00285
0.001
¢.003"
0.002)3
0.0022
0.0034
0.0120
0.303
0.0058
0.0017
0.0033
0.0027
0.004%7

0.0012
0.0026
0.011
0.1770
0.8030

0.0094
0.8150
0.0250

0.8420
0.0030
0.0010
0.0015
0.0100
0.0049
0.0086

0.0100 .

0.0616
0.0037
0.0154
0.0G17
0.0019
C.0024
£.0019
0.0029

0.2900

0.7040
0.4280
0.0480
0.0600
0.0950
1.0000
0.5500
1.0000

0.7004
0.0382
0.0074
0.0081

0.1770

r

T

-

R®#m2/h/Ci Rem/%/Ci

J.1917

0.3210

0.1068

0.1340

0.1756
1.6135

0.2527

0.0793

0.1508

0.2399

0.0958

0.1179

0.1286
1.2032

0.1881

0.0588



Nuclide

122 1

122 Xe

123 In

123 Sn
123 Sn
123 Te
123 I

123 Xe

A

53

49

50
50
52
53

54

Half Life

3.620 m

20.100 h

5.970 s

40.080 m
129.200 d
119.700 d

13.200 h

2.080 h

- 164 -

Energy
keV

683.500
692.600
793.000
1257.000
1499.500
1747.200
2193.000

61.800

72.600

90.700
116.300
148.800
163.300
174.700
175.700
187.100
201.600
253.700
288.400
350.200
355.200
416.900

174.180
223.500
284.700
425.400
536.400
618.800
845.500
931.200
957.300
1019.700
1130.500
1131.000
1382.300
2001.200

160.330
1088.640
159.000

158.970
346.350
440.020
505.330
528.960
538.540

138.000
148.900
178.000
330.200
474,200
680.500

Yield

0.0085
0.0131
0.0124
0.0027
0.0015
0.0030
0.0024

0.0037
0.0019
0.0061
0.0010
0.0310
0.0015
0.0016
0.0033
0.0062
0.0013
0.0012
0.0047
0.0780
0.0018
0.0180

0.0019
0.0012
0.0017
0.0017
0.0090
0.0019
0.0013
0.0030
0.0040
0.2800
0.5700
0.0C20
0.0112
0.0027

0.8500
0.0060
0.8400

0.8280
0.0013
0.00u42
0.0031
0.0138
0.0038

0.0025
0.4880
0.1530
0.0890
0.0010
0.0020

T T
R#m2/h/Ci Rem/h/Ci
0.0793 0.0588
0.0251 0.0227
0.5179 0.3791
0.0670 0.0674
0.0035 0.0026
0.0655 0.0661
0.0721 0.0710
0.1772 0.1468
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Nuclide Z Half Life Energy VYield r T
keV R#m2/h/Ci Rem/h/Ci
123 Xe 54 2.080 n 691.500 0.0010 0.1772 0.1468

718.500 0.0017
782.900 0.0045
870.700 0.0029
899.600 0.0246
934.900 0.0030
964.000 0.0G054
979.400 0.0029
1011.300 0.0044
1013.500 0.0012
1048.900 0.0014
1060.700 0.0079
1064.300 0.0066
1093.400 0.0280
1113.000 0.0157
1161.300 0.0010
1242.000 0.0070
1242.000 0.0045
1310.300 0.0013
1390.900 0.0012
1534.900 0.0030
1603.900 0.0017
1625.900 0.0059
1656.800 0.0013
1686.800 0.0060
1715.900 0.0019
1732.200 0.0014
1807.300 0.0124
1822.300 0.0012
1884.500 0.0064
1934.200 0.0022
1974.300 0.0014
2003.300 0.0019
2037.600 0.0024
2071.900 0.0017
2101.300 0.0016

124 Sb m 51 1.550 m 498.400 0.1974 0.2021 0.1504
602.720 0.2000
645.800 (.2000
1101.000 0.0032

124 3b 51 60.200 d 400.030 0.0053 0.9549  0.7047
443.990 0.0035
525.500 0.0031
602.720 0.9792

.~ 632.360 0.0016
645.820 0.6721
709.310 0.0142
713.820 0.0239
722.780 0.1126
735.850 0.0013
790.780 0.0074
968.250 0.6183

1045.240 0.0184
1325.490 0.0141
1355.170 0.0093
1368.230 0.0235



Nuclide

128 Sb

128 1

124 Cs

125 Sn m

125 Sn

z

51

53

55

50

50

Half Life

60.200 d

4.180 d

26.500 s

9.520 m

9.640 d

-~ 100 =

Energy
keV

1376.100
1436.660
1445 .250
1489.030
1526.330
1579.900
1691.020
2091.000

541.200
602.720
€45.820
695.000
713.800
722.780
968.220

976.320
1045.000
1054.000
1325.500
1368.200
1376.000
1488.900
1509.490
1559.800
1637.700
1675.800
1691.020
1720.370
1851.400
1918.580
2038.300
2078.860
2091.000
2099.090
2144 ,320
2232.250
2283.250
2746.900

354.300
492,500
847.000

331.900
589.600
643.000
1017.300
1368.800
1404.000
1483.900
1615.300

332.000
350.900
469.700
800.500
822.600

Yield

0.0043
0.0102
0.0021
0.9055
0.0039
0.0020
0.4880
0.0558

.0019
.6100
.0095
.0012
.00
.1010
.0041
.0010
.0043
.0012
.0145
.0029
.0168
.0018
.0301
.0016
.C029
.0011
. 1050
.0017
.2021
.0016
.0034
.0035
.0057
.0C14
.0011
.0057
.0066
. 0046

3990
.0360
.0120

[N o N [eReNololoNojsooNoeolloofoloooleNoojojololoojooNojeNo o)

.0000
.0021
.0016
.0010
.0010
.0072
.0019
.0012

[=YoNoNe oo o

6.0130
0.0023
0.0130
0.0100
0.0390

r T
R®m2/h/Ci Rem/h/Ci
0.9549 0.7047
0.5359 0.3214
0.0963 0.0838
0.1978 0.1803
0.1626 0.1196
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Nuclide A Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
125 Sn 50 9.640 a 893.700 0.0024 0.1626 0.1196

915.500 0.0390
934.700 0.0015
1017.100 0.0027
1066.600 0.0890
1087.400 0.0100
1088.900 0.0420
1151.300 0.0011
1173.200 0.0020
1221.000 0.0022
1419.500 0.0048
1805.700 0.0015
2001.700 0.0210
2275.200 0.0019

125 Sb 51 2.772 y 35.460 0.0431 0.2403 0.1853
116.940 0.0033
172.600 0.0026
176.290 0.0670
204.070 0.0027
208.000 0.0019
227.700 0.0012
321.000 0.0045
380.500 0.0150
408.000 0.0013
427.900 0.2950
443,300 0.0029
463.400 0.1030
600.600 0.1760
606.700 0.0484
636.000 0.1130
671.500 0.0172

125 Te 52 58.000 d 35.460 0.0667 0.0040 0.0016
109.270 0.0028

125 1 53 60.140 4 35.492 0.0667 0.0039 0.0014

125 Xe m 54 57.000 s 111.000 0.6250 0.0438 0.0L470

141,000 0.1950

ey ped e iR BUE BN BN T MDD N N DUE EE P

125 Xe 54 17.000 h 54.960 0.0590 0.1212 0.1082
74.860 0.0012
113.570 0.0040
188.430 0.5500
243.400 0.2890
372.080 0.0025
453,830 0.0423
511.000 0.0052
635.800 0.0023
846.500 0.0103
901.500 0.0054
¥37.30C 0.0012
992.500 0.0010

1007.500 0.0014
1138.400 0.0029
1180.800 0.0035

125 Cs 55 45,000 m 112.000 0.0600 0.1645 0.1256

ey U UER W

)
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Nuclide Z Half Life Energy Yield r T
keV Reég2/h/Ci Rem/h/Ci
125 Cs 55 45.000 m 412.000 0.0600 0.1645 0.i256

428.000 0.0178
526.000 0.2772
540.000 0.0350
600.000 0.0350
712.000 0.0400
1158.000 0©.0049
1200.000 0.0020
1212.000 0.0039
1311.000 0.0025
1326.000 0.0010
1468.000 0.0030
1579.000 0.0032
1698.000 0.0032
2154.000 0.0020
2523.000 0.0014

126 Sn 50 100068.493 y 42.640 0.0050 0.0211 0.0229
64.280 0.0960
86.940 0.0890
87.570 0.3700

126 Sb m 51 19.000 m 414.500 0.8600 0.8858 0.6661
620.000 0.0154
666.100 0.8600
694.800 0.8200
928.200 0.0130
1034.900 0.0180
1061.600 0.0051
1476.100 0.0034

126 Sb 51 12.40C d 149.300 0.0030 1.6131 1.2001
223.80n 0.0170
278.600 0.0190
297.300 0.0500
414,800 0.8567
414,800 0.0200
555.200 0.0200
573.800 0.0687
593.000 0.0877
620.200 0.013)
639.700 0.0150
656.300 0.0260
666.300 0.9962
675.000 0.0418
695.000 0.9962
697.000 0,3188
720.500 0.5778
856.700 0.1700
954.000 0.0140
959.600 0.0050
989.300 0.0677

1034.800 0.0100
1061.300 0.0040
1063.900 0.0060
1213.000 0.0230
1476.200 0.0030

126 1 53 13.020 d 388.633 0.3400 0.2337 0.1802

- G N W AN N N n I D By B BN ) BN B e e e b



- 169 -

Nuclide z Yield r T

R%2/h/Ci Rem/h/Ci

Half Life Energy

keV

13.02C &

—~ oumu (N SED NEE e e ==y summ D N BE YD BN EEm AE DUON Y e

891.2%3
666.331
753.819
879.876
1820.190

388.500
§92.000

66.3%00

70.300

83.400

97.200
104.100
110.100
119.700
181.900
183.700
152.500
155.600
156.900
169.200
178.000
181.100
184.000
184.700
190.100
202.800
204,100
205.200
208.000
211.500
212.900
220.400
228.400
232.200
234.300
235.300
255.300
262.500
266.200
271.500
279.300
282.000
284,300
292.900
301.700
331.700
348.4800
353.300
357.000
360.600
362.700
365.500
378.900
390.500
396.900
405.000

0.0285
0.3310
5.0820
0.0075
0.0030

0.3800
0.1300

0.0014
0.0038
0.0019
0.0085
0.0019
0.0038
0.0216
0.00482
0.00%9
0.0133
0.0023
0.0027
0.0201
0.0011
0.0035
0.0045
0.0110
0.0057
0.0076
0.0023
0.0022
0.0015
0.001
0.0011
0.0030
0.CO19
0.0083
0.0053
0.0027
0.0011
0.0231
0.0212
0.0011
0.0057
0.0053
0.0270
0.0125
0.0011%
0.0045
0.0089
0.0011
0.0019
0.0019
0.0042
0.0019
0.0019
0.0125
0.0034
0.0045
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Nuclide z Half Life Energy
keV

127 Sn 50 2.100 h 807.100
820.700
425.700
438.200
484,700
446.300
852.100
468.700
487.500
490.900
493.200
500.700
509.000
509.700
513.900
518.200
528.500
530.600
539.600
545.400
563.400
565.800
570.100
583.300
592.300
609.500
616.100
621.900
631.600
634.900
649.100

668.600

702.600
708.70C
759. 100
773.700
805.900
823.100
824.7¢C0
847.600
859.51¢
865.0C0
889.c00
898.800
912.400
916.500
929.700
976.100
979.200
980.300
981.400
997.900
1002.600
1036.100
1044,900
1055.500
1093.300
1095.600

Yield

0.0151
0.0015
0.0023
0.0610
0.0045
0.0023
0.0038
0.0045
0.0045
0.0530
0.0310
0.0151
0.0140
0.0076
0.0027
0.0019
0.0011
0.0011
0.0023
0.0227
0.0015
0.0011
0.0057
0.0320
0.0201
0.0030
0.0023
0.0045
0.0053
0.0027
0.0080
0.0019
0.0015
0.92019
0.00%5
0.0042
0.0820
0.3060
£.0610
0.0019
0.0800
0.0024
0.0034
0.0019
0.0011
0.0117
0.0034
G.0076
0.0720
0.0076
0.0038
0.0193
0.0174
0.0197
0.0027
0.0023
0.0380
0.1900

r

R#¥m2/h/Ci Rem/h/Ci

0.9896

T

0.7352



Nuclide

127 Sn

127 Sb

yA

50

51

Half Life

2.1C0 h

30850 d

Energy
keV

1114.300
1134.500
1142.000
1159.200
1160.400
1179.200
1220.500
1237. 400
1292.100
1295.500
1360.300
1368.400
143%. 400
1458.400
1471.200
1472.500
1491.900
1562.800
1584.300
1600.000
1610.800
1647.800
1666.500
1673.700
1709.900
1720.000
1750.700
1752.800
1783.40C
1812.800
1824.100
2003. 400
2073.500
2102.400
2160.000
2184.500
2304.200
2317.400
2335.100
2389.500
2447.500
2470.000
2513.900
2584.900
2695.900
2805.700
2846.400
2881.100

61.100
154,300
252.400
280.400
290.800
293.300
310.000
391.800
412.100

Yield

0.3800
0.00M
0.0019
0.0091
0.0240
0.0049
0.0053
0.0011
0.0076
0.0C15
0.0015
0.0053
0.0030
0.0027
0.0076
0.0120
0.0030
0.0034
0.0178
0.0015
0.0015
0.0102
0.0049
0.0042
0.0027
0.0019
0.0019
0.0027
0.0011
0.00M
0.0034
0.0530
0.0019
0.0049
0.0030
0.0023
0.0011
0.0110
0.0015
0.0011
0.0034
0.0C11
0.0011
0.0155
0.0163
0.0038
0.0095
0.5027

0.0143
0.0015
0.0850
0.00h6
0.0201
0.0029
0.0026
0.0095
0.0380

r

T

R*m2/h/Ci Rem/h/Ci

0.9896

0.3901

0.7352

0.2937



Nuclide

127 Sb

127 Te

127 Xe

127 Xe

127 Cs

128 Sn

2

51

52

54

54

55

50

RHalf Life

9.350 h

1.167 m

36.410 d

6.250 h

52.100 m

Energy
keV

441.000
445.100
451.000
456.000
473.000
502.800
543.300
584.200
603.500
637.800
652.300
667.500
682.300
685.700
698.500
722.200
783.700
817.000
820.600
924.400
1141.600
1290.300

360.300
417.900

124.700
172.500

57.600
145,220
172.100
202,846
374.960

124.700
174.900
196.200
286.600
321.300
411.000
461.800
586.700
304.000
929.000
1181.000
1196.000
1260.000
1305.000
1409.000

32.100
45,700
75.100
152.700
160. 400
404%.400
436.700

Yield

0.0070
0.0u432
0.0018
0.0011
0.2570
0.0080
0.0290
0.0033
0.0u443
0.0044
0.0037
0.0073
0.0050
0.3660
0.0362
0.0187
0.1500
0.0040
0.0022
0.0051
0.0037
0.0037

0.0613
0.0099

6.6100
0.3400

0.0133
0.0429
0.25%0
0.6830
06.1720

0.1800C
0.0025
0.0040
0.0380
¢.0090
0.6300
0.0520
0.0450
0.0040
0.0040
0.0010
0.0023
0.0010
0.0020
0.0012

0.0520
0.1410
0.3000
0.0710
0.0450
0.0640
0.0450

r T
R¥m2/h/Ci Rem/h/Ci
0.390 0.2937
¢.0027 0.0022
0.0642 0.0659
0.1349 0.1253
C.2050 0.1705
0.3575 0.2766
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Nuclide 4 Half Life Energy Yield r T

keV Re®@2/h/Ci Rema/n/Ci

teey pumy NES MIE UBE G U PO N PN Y e

oy pUE) SR M e |

t
Lt

128 Sn

128 Sb a

128 Sb

50

51

51

59.100 m

10.300 n

9.010 h

N82.300
557.300
680.500

193.500
318.000
59%. 100
743.2%0
753.90C
787.600
844.000
908. 300
10%0.900
1098.3%00
1101.800
1181.700
1153.000
135%._600
1585.200
1608.500

1¢c2.800
118.%00
152.609
208300
21%.800
227.300
235.00C
249.700
278.200
31%.100
317.700
322.%00
357.000
366.100
5§04 .300
835.700
§5%.500
§59.590
526 .500
582.900
598 .330
603.000
628.700
6536 .200
65%.200
567.100
683.900
692.900
727.600
783.300
754.000
773.200
802.700
813.600
835.300
8145.800
860.800

0.6%00
0.179C
0.1730

0.9106
0.9500
0.03%0
1.0000
1.0000
0.07%0
0.0230
0.02%0
0.0230
C.0030
3d.0030
0.0080
6.0180
0.0060
0.0030
0.0050

0.00xC
0.0060
0.0050
0.0100
0.0190
0.0150
0.0030
0.0060
C.0060
0.6100
0.0300
0.0300
0.0150
0.0150
0.0100
0.0150
0.0150
0.0150
0.4500
0.0100
0.0100
€.0170
0.3100
0.3600
0.1700
0.0250
0.0300
0.0200
0.0400
1.6000
1.0000
0.0150
0.0120
0.1300
0.0100
C.0250
0.0080

0.3575

1.1296

1.7869

0.2766

0.8577

1.3061



Nuclide

128 Sb

128 1

128 Cs

128 Ba
129 Sb

Z

51

53

55

56
51

Half Life

9.010 h

24.990 m

3.900 m

2.430 d
4.320 h

- 174 -

Energy
keV

878.000

908.800

972.300
1047.500
1078.600
1112.700
1129.600
1158.200
1181.600
1250.500
1259.500
1339.800
1378.000
1593.200
1685.700
1707.900
178%.500

442.910
526.620
743.500
969.400

443,000
526.500
613.500
1139.900
1304.900
1631.000
2157.200

273.000

96.100
116.200
146.600
180.800
244,700
268.600
295.500
359.400
363.000
405.000
453.500
499.600
523.800
S44,700
633.700
<54.300
669.800
683,600
737.100
761.000
773.400
786.600
812.800
876.200

Yield

0.0350
0.0100
0.0100
0.0350
0.0200
0.0200
0.0080
0.0130
0.0450
0.0100
0.0100
0.0100
0.0180
0.0050
0.0050
0.0030
0.0040

0.1600
0.0153
0.0014

0.0038"

0.3400
0.0250
0.0032
0.0054
0.0140
0.0015
0.0012
0.0020

0.2000

0.0017
0.0017
N.0022
0.0255
0.0052
0.0026
0.0104
0.0290
0.0043
0.0139
0.0078
0.0022
0.0160
0.1810
0.0277
0.0303
0.0082
0.0580
0.0039
0.0380
0.0277
0.0191
0.4330
0.0260

T T
R#m2/h/Ci Rem/h/Ci
1.7T469 1.3061
0.0480 0.0381
0.1107 0.0872
0.0302 0.0283
0.7247 0.5331
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Nuclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
129 Sb 51 4.320 h 914.600 0.2020 0.7247 0.5331

939.700 0.0074
966.400 0.0780
995.400 0.0013
1030.100 0.1270
1093.800 0.0052
1104.300 0.0022
1167.800 0.0026
1208.500 0.0091 s
1237.400 0.0026
1257.0C00 0.0035
1261.300 0.0074
1273.000 0.0026
1280.800 0.0056
1300.000 0.0026
1317.200 0.0035
1325.900 0.0052
1418.600 0.0052
1436.100 0.0030
1479.700 0.0048
1525.900 0.0043
1540.000 0.0013
1568.700 0.0069
1598.500 0.0052
1621.100 0.0026
1654.600 0.0100
1724.100 0.0026
1736.500 0.0600
1869.900 0.0030
2069.600 0.0056
2113.000 0.0035

129 Te 52 69.600 m 208.960 0.0017 0.0298 0.0234
250.620 0.0037
278.430 0.0054
281.260 0.0016
459.600 0.0740
487.390 0.0135
802.100 0.0018
1083.850 0.0047
1111.640 0.0018

= oemsy sup) PN U SN G PRy N I MEBY pewm

129 Te m 52 33.600 d 105.500 0.0015 0.0157 0.0115
556.650 0.0012
695.880 0.0310
729.570 0.0071

129 1 53 1.5T1E+07 y - 39.580 0.0750 0.0036 0.0018

129 Xe 54 8.000 d 39.580 0.0750 0.0084 0.0063
196.560 0.0470

129 Cs 55 1.336 d 39.581 0.0299 0.1420 0.1198
93.329 0.0066
177.036 0.0027

- 266.820 0.0027

270.352 0.0021

278.614 0.0133

ey SIS S (AR ey ey




Nuclide

129 Cs

130 In

130 Sn m

130 Sn

130 Sb m

Z

55

b9

50

50

51

Half Life

1.336 4

0.530 s

1.700 m

3.720

6.300 m

- 176 -

Energy
keV

282.131
318.180
371.918
411.490
548.945
588.549
906.425

127.000
775.000
1217.000

43.800
60.200
63.100
84.700
144,900
311.300
543.600
899.200

70.000
192.500
229.200
316.400
341.300
384.400
434.700
472.000
550.500
726.000
743.100
779.800

182.300
348.500
369.300
370.000
405.200
468.000
481.600
502.602
627.100
647.700
647.900
658.000
697.400
748,900
793,400
816.300
839.400
861.600
920.800
942,200
949.800
985.400
1017.500
1039.600

Yield

0.0024
0.0246
0.3080
0.2250
0.0342
0.0061
0.0022

0.8000
1.0000
1.0000

0.0310
0.0480
0.0480
0.1430
0.3400
0.1390
0.0990
0.1670

0.3600
0.7100
0.2400
0.0142
0.0210
0.0142
0.1420
0.0071
0.0320
0.0071
0.1870
0.5900

0.4100
0.0510
0.0230
0.0200
0.0050
0.0310
0.0190
n.N0190
0.0510
0.0480
0.0270
0.0070
0.0440
0.0400
0.8600v
0.1200
1.0000
0.0040
0.0400
0.0280
0.0100
0.0160
0.3000
0.0100

r

R#m2/h/Ci Rem/h/Ci

0.1427

1.1212

0.1721

0.5117

1.4832

T

C.1198

0.8350

0.141¢C

0.4021

1.0935
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Nuclide Z Half Life Energy Yield : :
keV R®m2/h/Ci Rem/h/Ci
130 Sb m 51 6.300 m 1046.500 0.0280 1.4832 1.0935
1071.700 0.0220
1102.800 0.0370
1131.900 0.0130
1142.000 0.0560
1177.300 0.0220
1200.000 0.0360
1232.300 0.0130
1298.900 0.0080
1323.100 0.0040
1491.200 0.0130
1598.000 0.0260
1896.900 0.0130
1925.700 0.0040
130 Sb 51 40.000 m 182.300 0.6500 1.7951 1.3594
258.000 0.0400
285.300 0.0350
303.300 0.0580
330.900 0.7800
455.4C0 0.0480
462.500 0.0080
468.000 0.1800
483.600 0.0220
506.700 0.0200
595.500 0.0100
626.700 0.0280
£35.700 0.0160
654.700 0.0200
658.200 0.0170
669.200 0.0110
680.900 0.0650
686.600 0.0320
732.000 0.2200
793.400 1.0000
829.800 0©.018¢C
839.400 1.0000
855.700 0.0160
883.400 0.0120
914.900 0.0180
926.000 0.0040
934.900 0©.1900
992.000 0.0190
1000.200 0.0230
1030.700 0.0150
1075.500 0.0040
1089.500 0.0370
1134,200 0.0040
1137.600 0.5030
1141,400 0.0200
1146.200 0.0060
1239.000 0.0180
1258.500 0.0100
1292.300 0.0370
1368.700 0.0100
1419.300 0.0120
1443,700 0.02590
1473.000 0.0060




Nuclide

130 Sb

130 I m

130 I

130 Cs

130 Ba

Z

51

53

53

55

56

Half Life

40.000 m

9.000 m

12.360 h

29.900 m

0.011 s

- 178 -

Energy
keV

1438.400
1499.600
1521.000
1533.700
1561.600
1581.900
1617.000
1626.600
1655.600
1749.800
1762.600
1884.400
1948.000
1997.400
2023.300

536.000
586.000
1122,150
1614.000

418.010
457.720
510.350
536.090
539.100
553.900
586.050
603.530
668.540
685.990
739.480
800.230
808.290
877.350
967.020
1096. 480
1122.150
1157.470
1222.560
1272.120
1403.900

536.000
586.000
894.500
1615.000
1687.400
1707.000
1997.300

80.300
357.200
420,300
452.500
463.000
544,500
550.700

Yield

0.0060
0.0040
0.0080
0.0090
0.0060
0.0190
0.0090
0.0060
0.0080
0.0030
0.0250
0.0070
0.0120
0.0210
0.0040

0.1670
0.0114
0.0018
0.0048

0.3420
0.0024
0.0085
0.9900
0.0140
0.0066
0.0163
0.0061
0.9610
0.0107
0.8230
0.0010
0.0024
0.0019
0.0088
0.0055
0.0025
0.1131
0.0018
0.0075
0.0034

0.0410
0.0050
0.0041
0.0027
0.0021
0.0015
0.0018

0.0670
1.0000
0.0300
0.0300
0.1300
0.8500
0.0300

»
1

R*m2/h/Ci Rem/h/Ci

1.7951

N 1603

1.2132

0.0230

1.2654

m

1

1.3594

0.0453

0.9003

0.0171

0.96u47
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Nuclide Z Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
131 Sb 51 23.000 m 854.600 0.0310 0.9095 C.6684

866.000 0.0044
911.000 0.0066
933.100 0.2500
943.400 0.4400
958.600 0.0057
991.500 0.0130
1050.500 0.0060
1123.600 0.0830
1207.406 0.0380
1233.800 0.0220
1249.100 ©0.0048
1267.500 ©.0280
13371.800 9.0079
1360.400 0.0C90
1391.900 0.0070
1398.900 0.0128
1455.100 0.0044
1470.300 0.0145
1517.200 0.0114
1538.000 0.0040
1544.20C $.0080
1553.400 0.0050
1559.000 0.0040
1573.500 0.0097
1608.800 0.0130
1722.000 0.0229
1756.100 0.0106
1821.300 0.0114
1854.%00 0.0400
1916.200 0.0070
1956.500 0.0070
1965.700 0.0120
1984.900 ,0.0040
2017.00C 0.9060
2031.060 0.00z2
2115.900 0.0018
2149.800 0.0050
2167.500 0.0031
2179.900 0.0210
2255.400 0.0066
2335.000 0.0176
2354.560 0.0031
2398.900 0.0106
2496.660 0.0062
2552.000 0.0035
2662.300 0.0101

131 Te 52 25.000 m 159.716 0.6890 0.2166 0.1794
151.100 0.0017
342.945 0.0070
38”.059 0.0090
452.323 0.1822
492.660 0.0484
544,880 0.0043
567.330 0.0010
602.039 0.0420
605.550 0.0012
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Nuclide z Half Life Energy Yield r T

keV R*m2/h/Ci Rem/h/Ci

131 Te 52 25.000 m 654.260 0.0153 0.2196 0.1794
696.190 0.0018
727.000 0.0047
841.990 0.0020
856.080 0.0013
898.540 0.0014
934.483 0.0088
948.542 0.0226
951.390 0.0033
967.250 0.0334

1007.960 0.0080
1098.250 0.0C17
1146.960 0.0496
1148.510 0.0011
1277.440 0.0012
1294.340 0.0048
1427.140 9.0011
1500.620 0.0012

131 Te m 52 1.250 d 79.190 0.0013 0.7597 0.5675
81.140 0.0406
86.430 0.0015
101.690 0.0017
102.060 0.0790
134.860 0.0071
149.710 0.0510
159.660 0.0013
182.250 0.0073
182.250 0.0085
183.110 0.0016
188.130 0.0021
189.760 0.0950
190.520 0.0012

200.630 0.0754
213.980 0.0042
230.650 0.0019
240.930 0.0758
253.170 0.0065
255.440 0.0031
269.200 0.0011
278.560 0.0178
283.200 0.0039
309.470 0.0038
334.270 0.0960
335.440 0.0014
342.920 0.0039
351.3C0 0.0021%
354,700 0.0023
364.980 0.0120
383.900 0.0020
417.400 0.0028
432.4500 0.0066
452.300 0.0150
462.920 0.0182
468.160 0.0031
524.800 0.0014
530.70¢ 0.0010
541,400 0.0011
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Nuclide

131 Te =

131 I

131 Xe
131 Ba o

Z

52

53

54
56

fialf Life

1.250 d

8.0u40 4

11.990 d
14.6C0 m

- 182 -

Energy
keV

586.300
602.090
609.400
6565.050
685.900
695.620
702.500
713.100
T4%.200
773.670
TT4.100
782.439
793.750
822.780
844.900
852.210
852.210
856.050
865.100
872.300
910.000
920.620
923.400
941.270
987.800
999.200
1035.400
1059.690
1125.460
1127.960
1148.890
1148.890
1150.900
1165.500
1206.600
1237.320
1315.160
1340.600
1244 .839
1546.310
1887.700
2000.940
2168.540
2270.650

80.183
i77.210
284,298
325.781
364.480
502.991
63C.973
£42.7C3
722.893

1€2.930
79.0%0

Yield

0.0197
0.0031
0.0014
0.0433
0.0016
0.0040
0.0039
0.0143
0.0159
0.3810
0.0054
0.0780
0.1380
0.0611
0.0015
0.0039
0.2060
0.0062
0.0019
0.0010
0.0329
0.0120
0.0012
0.0078
0.0016
0.0017
0.0010
0.0155
0.1140
0.0097
0.0150
c.o0H42
0.0066
0.0014
0.0970
0.0066
0.0070
0.0010
0.0011
0.0124
0.0135
0.C201
0.0035
0.0038

0.0262
0.0026
0.0606
0.0025
0.8120
0.0036
0.0727
0.0022
n.0180

0.0196
0.0130

r

R%a2/h/Ci Rem/h/Ci

0.7597

0.2158

0.0016
0.026Y

T

0.5675

0.1856

0.0C16
0.0293
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Nuclide Z Half Life Energy

ke¥V
l 131 Ba m 56
I 131 Ba 56

13.600 m 108.450

11.800 4 78.755
92.301
123.803
123.607
157.150
216.090
239.630
286.920
289.840
268 .58y
351.150
373.250
NON.0R0
480.380
486.1480
296.280
572.660
585.020
620.050
678.310
696.360
631.630
923.860
1086.900
1047.560

80.100
108.850
160.900
177.300
209.700
209.700
281.000
245.600
257.500
285.700
317.200
353.300
365.800
402.600
418,400
434 .400
439.000
454.20¢C
526.300
561.700
594.100
611.100
628.400
658.200
660.400
718.600
770.000
841,300
866.000
879.000

131 La 57 59.000 =

4
-

Yield

0.5500

0.0075
0.006%
0.2910
0.0219
0.6020
0.1990
0.0241
0.0060
0.0281
0.0015
0.0012
0.1330
0.0129
0.0034
0.0189
0.8400
0.0016
0.0123
0.0157
0.0613
0.0015
0.0022
0.0070
0.0020
0.0119

0.0078
0.2310
0.0200
0.0018
0.0290
0.0055
0.0140
0.0036
0.0350
0.1300
0.0113
0.0091
0.1600
3.0100
0.1820
0.0080
0.0027
0.06%0
0.0980
6.0130
0.0160
0.0098
0.0016
0.0038
0.0038
0.002¢C
0.0013
0.0025
0.0120
0.0018

£ T
R®m2/h/Ci Rem/h/Ci
0.0269 0.0293
0.2369 0.194%
0.2114 0.1775
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Nuclide 2 Half Life Energy VYield r T
keV R*m2/h/Ci Rem/h/Ci
131 La 57 59.000 n 974.200 0.0073 0.2114  0.1775

1178.000 0.0029
1292.000 0.0013
1387.000 0.0013
1698.000 0.0C11

131 Ce 58 10.000 & 119.200 0.0740 0.4169 0.3190 '
145,200 0.0120
146.000 0.0020
169.400 0.2000 l
195.500 0.0100
244_800 0.0420
263.600 0.0060 l
271.200 0.0120
302.8C0 0.0040
326.300 9.0060 '
390.000 0.0100
392.200 0.0220
401.500 0.0040
304.000 0.0120 I
145,200 0.1060
433.000 0.0120
882.500 0.0220 I
470.%00 0.0120
§75.700 0.032C
§78.000 $.5200 l
547.500 0.0240
582.300 0.0140
597.700 0.0140
601.800 0.0200 .
613.800 0.0080
638.300 0.0080
643.300 0.0080 '
651.400 0.0010
656.200 0.0100
679.000 G.0040 l
687.000 0.0020
692.500 0.0020
694.500 0.0020
701.7C0 5.0040 '
714%.200 0.0060
718.500 0.0040
727.000 0.0080 '
731.000 0.0020
T42.800 0.0020
7%9.000 0.0120
799.500 0.0060 l
813.000 0.0140
818.000 0.0040
835.000 0.0220 l
865.000 0.0220
878.400 0.0060
884.200 0.0240 l
902.700 0.0060
910.000 0.0140
928.400 0.0060
963.300 0.0120 '
973.300 0.0060
.3
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Nuclide YA Half Life Energy Yield T T
keV R#m2/h/Ci Rem/h/Ci
132 Sh 51 2.800 m 1306.500 ©.0100 1.4237 1.0468

1436.300 0.0200
1454,.000 0.0060
1513.500 0.0200
1540.400 0.0100
1575.000 0.0130
1634.00C 0.0100
1€44.500 0.02G0
1788.000 0.0350
1890.900 0.0100
1893.700 0.0090
2280.400 0.0100
2588.300 0.9150
2633.800 0.0050
2913.200 0.0050

132 Sb = 51 4.200 m 103.300 0.3500 1.3904 1.0433
150.600 0.6600
276.000 0.0400
293.000 0.08%00
368.600 0.0700
382.300 0.0700
496.560 0.1300
696.800 1.0000
881.900 0.0600
973.900 1.0000

1041.500 0.1800
1166.900 0.1000
1378.800 0.0400
1763.700 0.0800
1854.600 £.3200
2668 _.500 0.0490

132 Te 52 3.258 4 89.720 0.1540 0.1154  0.1042
111,760 0.0185
116.300 0.019%
225.150 0.3820

132 1 m 53 1.393 h 98.000 0.0370 0.1765 0.1318
175.000 0.0830
310.007 0.00061
599.800 0.1320
610.000 0.0139
614.000 0.0240
667.700 0.1316
772.600 0.1310

132 1 53 2.300 h 147.200 0.0024 1.2566 0.9209
183.300 0.0016
254.800 0.0019
262.700 0.0144
284.800 0.0079
306.600 0.0011
316.500 0.0016
363.500 0.0049
387.800 0.0017
416.800 0.0046
431.900 0.0045
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Nuclide z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
132 La 57 4,800 h 193.J00 0.0115 0.7735 0.5814

305.850 0.0051
360.660 0.0020
383.280 0.0043
464.550 0.7700
479.470 0.0223
498.790 0.0054
515.780 0.0510
540.360 0.0780
553.430 0.0021
567.140 0.1590
601.750 0.0035
645,050 0.0032
654.030 0.0035
663.070 0.0920
688.660 0.0027
697.680 0.0095
838.000 0.0011
856.410 0.0010
859.310 0.0027
881.570 0.0095
899.320 0.0470
918.680 0.0020
929.660 0.0020
940.870 0.0027
966,450 0.0040
994,380 0.0018
1031.700 0.0790
1036.920 0.0032
1046,.560 0.0350
1150.000 0.0015
1173.120 0.0012
1188.350 0.0029
1198.670 0.0C12
1208.480 0.0023
1221,230 0.0297
1242.06" 0.0021
1246.810 0.0035
1264.770 0.0028
1342.810 0.0036
1396.990 0.0018
1439.800 0.0028
1533.660 0.0149
1537.000 0.0023
1581.750 0.0089
1604.030 0.0370
1800.340 0.0027
1824.080 0.0055
1876.670 0.0025
1909.910 0.0910
1948.740 0.0015
1998.380 0.0047
2082,390 0.0012
2102.840 0.0590
2187.550 0.0015
2296.180 0,0013
2367.080 0.0022
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Nuclide

-
w
N
)

133 Te

o
(VY]

et
4

3Tem

YA

57

52

52

Half Life

4.800 h

12.450 m

55.400 m
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Energy
keV

2391.350
2631.630
2692.000
2743.830
2754.730
2959.490
3030.800
3098.450
3154.000
3170.630
3199.040
3635.600

312.100
384.600
392.900
407.900
475.400
546.400
587.100
613.600
720.100
787.400
844.500
931.100
1000.300
1021.000
1061.800
1252.000
1307.700
1313.500
1333.400
1405.600
1474.000
1518.600
1588.200
1717.500
1825.100
1881.800
2136.500
2228.000

74.100

81.500

88.000

94.900
164.340
168.870
177.100
178.200
184.450
193.220
198.200
213.360
220.940
224,030
244,280
251.490

Yield

0.0099
0.0025
0.0055%
0.0015
0.0162
0.0095
0.0016
0.0049
0.0011
0.0028
0.0072
0.0034

0.7080
0.0028
0.0057
0.3010
0.0120
¢.0057
0.0050
0.0028
0.0670
0.0560
0.0330
0.0450
0.0620
0.0270
0.0127
0.0113
0.0090
0.0080
0.0990
0.0057
0.0035
0.0050
0.0028
0.0340
0.0057
0.0142
0.0028
0.0028

0.0070
0.0070
0.0261
0.0522
0.0139
0.1040
0.0130
0.0087
0.0035
0.0104
0.0052
0.0043
0.0035
0.0061
0.0052

r T
R®m2/h/Ci Rem/h/Ci
0.7735 0.5814
0.5007 0.4003
1.2492 0.9278




Nuclide

133 Te m

133 I m

133 1

A

52

53

53

Half Life

55.800 n

9.700 s

20.800 h
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Energy
keV

257.640
261,550
334.140
344.500
347.220
355.570
362.810
376.830
396.960
429.020
444,900
462.110
471.850
478.590
519.600
534.850
574.040
622.030
647.400
702.750
731.690
733.890
779.750
795.700
800.510
863.910
882.830
897.700
912.580
914,720
934.400
978.190
980.400
982.900
1029.800
1061.830
1348.900
1459.100
1516.100
1531.600
1587.400
1682.300
1704.400
1885.700
2004,900
2027.700
2049.200

73.000
647.000
913.000

262.702
267.173
345,430
361.090
417.556
422.910

Yield

0.0087
0.1220
0.0540
0.0130
0.0113
0.0052
0.0096
0.0052
0.0148
0.0313
0.0383
0.0296
0.0200
0.0157
0.0043
0.0174
0.0313
0.0139
0.2960
0.0374
0.0148
0.0287
0.0339
0.0130
0.0191
0.2520
0.0418
0.0043
0.8700
0.1650
0.0130
0.0810
0.0235
0.0113
0.0157
0.0270
0.0252
0.0217
0.0096
0.0087
0.0191
0.0583
0.0096
0.0113
0.0470
0.0122
0.0148

0.0380
1.0000
1.0000

0.0036
0.0012
0.0010
0.0011
0.0015
0.0031

r T
R*m2/h/Ci Rem/h/Ci
1.24862  0.9278
0.8781 0.6412
0.3433 0.2579
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Nuclide 2 Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci

-
w
(V)
[ ]

53 20.800 h 510.530 0.0181 0.3433 0.2579
529.872 0.8630
617.974 0.0054
680.247 0.0065
706.578 0.0149
768.382 0.0046
820.506 0.0015
856.278 0.0123
875.329 0.0447
909.670 0.0021

1052.296 0.0055
1060.070 0.0014
1236.411 0.014)
1298.223 0.0233
1350.380 0.0015

133 Xe m 54 2.190 d 233.180 0.1030 0.0130

o

0117

133 Xe 54 5.245 d 79.621 0.0022 0.0136
81.000 0.3710

o

.0149

133 Ba m 56 1.621 d 276.090 0.1800 0.0276

o

.0259
133 Ba 56 10.7T47 y 53.155 0.0217 0.2024 . 1847
79.621 0.0266
80.997 0.3350
160.605 0.0062
223.250 0.0046
276.397 0.0709
302.851 0.1840
356.005 0.6210
383.851 0.0891

134 Sb 51 11.000 s 115.200 0.4900 1.0766 0.8334
297.000 0.9700
706.300 0.5700
1279.000 1.0000

o

134 Te 52 41,800 m 76.230 0.0029 0.4911
79.450 0.2090
101.420 0.0034
131.050 0.0015
180.890 0.1840
183.050 0.0060
201.240 0.0890
210.47G6 0.2240
259.590 0.0049
277.950 0.2180
435.060 0.1900
460.990 0.1110
464,640 0.0522
565.990 0.1930
636.260 0.0210
665.850 0.0104
712.970 0.0421
T42.592 0.1500
767.200 0.3070
844,060 0.0120

o

.3863

payd I N Py pd ey e GEN ARD EN BN N Ew w e W W W

S
®
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Nuclide z Half Life Energy Yield r T
keV R®*82/h/Ci Rem/h/Ci
138 Te 52 41.800 m 896.020 0.0018 0.5911  0.3863

925.550 0.0169
1027.000 0.0046

13 I m 53 3.700 m 44,400 0.1030 0.1447  0.1297
234,300 0.0139
271.900 0.7900
316.300 0.0026
847.000 0.0200
884.000 0.0200

134 1 53 52.600 m 135.399 0.0376 1.4228 1.044Y
139.030 0.0069
151.980 0.0011
162.480 0.0026

188.470 0.0070
217.000 0.0025
235.470 0.0198
278.800 0.0013
319.810 0.0052
351.080 0.0050
405.451 0.0730
411.000 0.0061
433.350 0.0419
458.920 0.0130
465.500 0.0036
488.880 0.0141
514,400 0.0234
540.825 0.0780
565.520 0.0088
570.750 0.0021
595.362 0.1140
621.790 0.1060
627.960 0.0237
677.340 0.0850
706.650 0.0083
730.740 0.0191
739.180 0.0076
766.680 0.0410
816.380 0.0052
847.025 0.9540
857.280 0.0696
864,000 0.0019
884,090 0.6530
922.600 0.0014
947.860 0.0404
966.900 0.0035
974,670 0.0470

1040,2*~ 0.0191
1072.550 0.1530
1100.070 0.0069
1103.180 0.0073
1136.160 0.0970
1159.100 0.0035
1164,000 0.0013
1190.030 0.0035
1239.000 0.0021
1¢69.490 0,0056

(@ G5 T G50 D G O Gl G G G D D e TN O D D e -
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Nuclide

138 1

134 Xe

134 Cs
134 Cs

134 La

135 Te

135 I

Z

53

54

55
55

57

52

- 193 -

Half Life

52.600 m

0.290 s

2.900 h
2.063 y

6.670 m

19.200 s

6.610 h

Energy
keV

1322.800
1336.000
1352.620
1414.300
1528.200
1431.350
1455.240
1470.000
1505.500
1541.510
1613.800
1629.240
1644.250
1655.190
1741.490
1806.840
1925.880
2020.60C
2159.900
2312.400
2467.400

232.900
845.900
879.900

127.420

475.350
563.227
569.315
604.699
795.845
801.932
1038.570
1167.940
1365.150

563.240
604.656
1211.200
1424 ,540
1483.587
1555.u00C
1732.2/0

266.800
603.500
870.300

220.502
229,720
264,260
288.451
290.270
361.850
403,030
414,830

Yield

0.0010
0.0014
0.0045
0.0022
0.0017
0.0017
0.0229
0.0077
0.0011
0.0051
0.0436
0.0626
0.0040
0.0023
0.0267
0.0570
0.0018
0.0017
0.0021
0.0024
0.0015

0.6800
1.0000
0.9400

0.1290

0.0146
0.0838
0.1543
1.9760
¢.8540
0.0873
0.0100
0.0180
0.0304

L.0037
0.05170
L.COo12
0.0018
0.001C
n.nNOYo
0.0C23

0
0
0
0
0

1220
8130
1870

0175
0023

0.0018
0.0309
0.0030
0.0019
0.0023
0.0030

r

T

R®n2/h/Ci Rem/h/Ci

1.5228

1.0197

0.0075
0.8820

0.U267

0.3910

0.7964

1.084Y

0.7562

0.0080
.6466

(=]

0.C197

0.2909

0.5886




Nuclide

135 1

135 Xe m
135 Xe

135 Cs

135 Ba
135 La

135 Ce m

z

53

54
54

55

56
57

- 198 -

Half Life

6.610 h

15.290

9.090 h

53.000 m

1.196

o

19.500

=

20.000 s

Energy
keV

§17.630
§29.930
§33.7m1
§51.630
5486.557
575.970
649.850
630.130
767.920
785.480
797.710
R316.804
961.460
972.0v0
972.600
995.090
1038.760
1101.580
1124.000
1131.511
1159.900
1169.040
1240.470
1260.409
1367.890
1448 ,.350
1457.560
1502.790
1566.410
1678.030
1706.460
1791.200
1830.690
1927.300
2045.880
2255.460
2408.650

526.571

158.197
249.794
358.390
407.990
608.185

780.000
840.000

268.238

480.500
587.830
874.500

82.40C
150.200
212.800

Yield

0.0352
0.2030
0.0055
0.0032
0.0713
0.0013
0.0046
0.0013
0.0066
0.0015
0.0017
0.0667
0.0015
0.0089
0.0120
0.0015
0.0790
0.0160
0.0361
0.2250
0.0010
0.0087
0.0090
0.2860
0.0061
0.0031
0.0860
0.0107
0.0129
0.0950
0.0409
0.0770
0.0058
0.0030
0.0087
0.0061
0.0095

0.8120

0.0029
0.9013
.0022
.0036
.0290

[eReNa)

.0000

.1600
.0156

0.0010
0.0017

O O O-

0.2162
0.2120
0.7314

i

r T
R8%a2/h/Ci Rem/h/Ci '
0.796% 0.5886
0.2466 0.1866
0.1347 0.1184
0.8919  0.6u482
0.0237 0.0219
0.0055 0.0042
0.1320 0.1258
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Nuclide

135 Nd

136 I m

136 1

60

53

53

- 196 -

Balf Life

12.000 m .

46.000 s

1.383 m

Energy
keV

112.600
168.700
185.000
208,006
206.000
221.000
233.%00
285.3%00
287.500
256.000
271.900
316.700
351.600
372.800
385.900
815.000
881.200
352.700
551.900
875.800
N82.000
490.300
593.X800
501.600
531.700
572.060
593.3%00
616.500
670.600
739.400
746.000
777.700
966.600
1480.600
1586.000
1752.000

197.300
370.000
381.500
481.300
751.000
812.900
1313.200

219.500

976.400
1247.200
1313.200
1321.300
1535.800
1962.800
2289.700
2414,800
2635.500
2871.000
2956.500

Yield

0.4300
0.0550
0.0350
0.6030
0.0360
0.0050
0.01%0
0.0320
0.0020
0.029¢
0.0279
0.0150
0.0100
0.0250
0.0150
0.0100
0.1500
0.0100
0.0450
0.0850
0.0180
0.0090
0.0150
0.1000
0.0200
0.0130
0.0200
0.0190
0.0060
0.0060
0.0100
0.0060
0.0270
0.0120
0.0080
.0480

.7T100
.1670
.0000
.0090
.0110
.0220
.0000

= 000=200 O

.0130
.0201
.0370
.0250
.8700

020000

r Iy "
Rex2/0/Ci Ren/h/Ci l

0.3915 0.31a5
1.0170 0.7956 '
1.0392 0.7657 '
9

L
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Baclide P4 Half Life Energy Yield r T
keV R%2/%/Ci Rem/h/Ci
136 I 53 1.383 » 3181.000 0.0090 1.0392 0.7657

3210.000 0.00AC
3284.000 0.0080

136 Cs 55 13.100 4 66.910 0.1250 1.1818 0.8906
86.290 0.0630
109.660 0.00&1
153.220 0.0750
163.899 0.0%62
166.530 0.0063
176.560 0.1360
187.250 0.0060
273.650 0.1270
319.870 0.0060
380.570 0.%680
507.210 0.0098
818.500 1.0000

1088.070 0.7970
1235.3%0 0.1980

136 La 57 J.870 = 760.500 0.0025 0.0118 0.0086
818.510 0.0200
1322.990 .0023

136 Pr 59 13.100 = 221.900 0.0013 0.7671 c.5™Tn
360.850 0.0770
523.900 0.003%
539.750 0.5200
552.160 0.7600
672.830 0.002%
761.300 0.0150
841.300 0.0076
855.920 0.0014
978.200 0.003A
991.000 0.0017

1600.800 0.0500
1012.100 0.0022
1032.8%00 0.0011
1081.500 0.0016
1063.200 0.0021
1091.900 0.1850
1203.800 0.0021
1282.%00 0.0013
1359.800 0.0099
1368.300 0.0017
1425.000 0.009%
1503.300 0.0025
1514.800 0.0190
1590.300 0.0015
1602.800 0.039C
1628.200 0.0011
1677.900 0.0014
1735.700 0.0043
1773.800 0.002%
1886.700 0.0013
1899.000 0.0094
1919.300 0.0011
1965.100 0.0016



Nuclide

136 Pr

136 nd

136 Pp

z

59

60

61

- 198 -

Balf Life

13.100 =

55.000 m

1.783 =

Energy
keV

2082.700
2066.800
2082.%00
2110.500
2131.100
21%0.800
2154.900
2171.000
2189.900
22R%0.700
2270.209
2275.000
2313.600
2351.800
2379.800
2389.500
2839.500
2850.800
2%60.%00
2%69.900
2596.000
2613.1090
2622.700
2681.200
2728.700
2792.600
2808.700
32€2.700
3871.100

100.900
108.900
130.900
139.600
14%.500
149.200
:1858.800
211.600
281,000
237.900
294.700
390.300
498.800
535.060
575.830
583.700
605.600
6245.300
653.%00
684.800
754.800
871.300
9%1.500
972.000
:158.000

302.800
370.000

Yield

C.007%
0.0300
0.0013
0.0013
0.0021
0.0018
0.003%
0.0021
0.0021
0.0068
0.0036
0.002%
0.0963
0.0050
0.0029
0.00M
0.0013
0.0071
0.0013
0.001A%
0.0016
0.00Mm
0.0013
0.0013
0.0013
0.0011
0.0018
0.0045
0.0011

0.0180
0.8¢00
0.0968
0.0C2%
0.0116
0.0760
0.0060
0.002%
0.002%
0.002%
0.0108
0.0083
0.0016
0.0112
0.1180
0.0016
0.0056
0.0056
J.004%
0.0016
0.0056
0.0020
0.0068
0.0112
0.0032

0.1400
0.10%0

Y |
R*a2/h/Ci Rem/h/Ci -
0.767T1 0.571%
0.0968 0.0815 -
1.0163 0.7788 -

L
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Nuclide yA Half Life Energy Yield r T
keV R%m2/h/Ci Rem/h/Ci
136 Pm 61 1.783 m 373.500 0.9200 1.0163 0.7788

488.000 0.0938
602.700 0.5100
678.000 0.0700
693.000 0.0267
696.000 0.1030
770.400 0.1840
815.000 0.3165
858.000 0.3220
862.000 0.0800
1060.000 0.1030
1070.000 0.0267

137Cs+137Ba m 14 30.021 y 661.645 0.8505 0.322% 0.2357

137 Xe 54 3.830 m 298.000 0.0012 0.0912 0.0716
393.350 0.0014
455.510 0.3000
848.840 0.0062
982.100 0.0020
1119.210 0.0010
1273.100 0.0619
1612.500 0.0012
1783.420 0.0039
2849.800 0.0017

137 Ba 56 2.552 m 661.645 0.8990 0.3408 0.2492

137 Ce 58 9.000 h 436.500 0.0023 0.0042 0.0033
447,100 0.0140

137 Ce m 58 1.433 d 7£9.300 0.0016 0.0162 0.0142
254,300 0.1080
824,900 0.0021

137 Pr 59 1.277 h 160.320 0.0097 0.1045  0.0795

329,040 0.0018
353.690 0.0058
433.890 0.0128
511.020 0.2500
513.980 0.0108
602.630 0.0031
665.160 0.0012
745,380 0.0019
763.180 0.0019
836.650 0.0180
866.520 0.0025
921.230 0.0017
1001,610 0.0011
1088.640 0.0042
1096.890 0.0020
1437.310 0.0025
1699.760 0.0013
1800.920 0.0016

137 Nd 60 1.600 s 108.400 0.3400 0.1789  0.1697
177.500 0.5700
233.700 0.6300



Nuclide

137 Nd
138 1

138 1

138 Xe

138 Cs m

A

60
53

53

54

55

Half Life

1.600 s
6.330 s

6.400 s

14.170 m

2.900 m

- 200 -

Energy
keV

286.100

483.670
588.870
830.800
875.290
1277.700
1463.200
1809.500
2398.300

482.700
589.0900

153.750
242.560
258.310
282.510
371.440
396.430
401.360
434.490
500.220
530.070
537.760
555.950
568.530
588.840
654.080
865.820
869.350
896.870
912.510
917.130
936.-50
941.250
1093.870
1098.770
1102.240
1114.290
1141.640
1145. 440
1571.840
1614.570
1768.260
1812.540
1850.860
1925.360
2004, 750
2015.820
2079.170
2252.260
2321.900
2475,260
2497.560

79.900

Yield

0.2000

0.0710
0.9800
0.0380
0.1820
0.0490
0.0080
0.0570
0.0160

0.4000
1.0000

0.0595
0.0350
0.3150
0.0043
0.0011
0.0050
0.0630
0.0217
0.2030
0.0036
0.0025
0.0012
0.0012
0.0031
0.0012
0.0015
0.0030
0.0062
0.0013
0.0033
0.0092
0.0014
0.0023
0.0041
0.0021
0.0011
0.0147
0.0051
0.0013
0.0026
0.0024
0.1670
0.0018
0.0142
0.0056
0.0535
0.1230
0.0144
0.0229
0.0062
0.0031
0.0017

0.0034

r

R®¥m2/h/Ci Rem/h/Ci

0.1789

T

0.1697

i

0.5615 0.4148 I

0.4505

0.5307

0.2747

0.3375

0.4068

0.2114
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Nuclide YA Half Life Energy Yield r T
keV R*m2/n/Ci Rem/h/Ci
138 Cs m 55 2.900 m 107.500 0.0025 0.2747 0.2114

112.500 0.0200
191.700 0.2000
212.000 0.0070
324.500 0.0150
408.800 0.0013
463.000 0.2500
516.200 0.0080
871.800 0.0020
1436.000 0.2500

138 Cs 55 32.200 m 112.600 0.0013 1.1623 0.8623
138.100 0.0149
191.960 0.0050
193.890 0.0033
212.320 0.0017
227.760 0.0151
324.900 0.0029
363.930 0.0024
365.290 0.0019
408.350 0.0U66
421.530 0.0043
462.7.0 0.3070
516.7L0 0.0043
546.940 0.1076
683.590 0.0011
766.100 0.0015
773.310 0.0023
782.080 0.0033
871.800 0.0511
880.800 0.0011
935.030 0.0018

1009.780 0.2980
1054.320 0.0016
1147.220 0.0124
1199.150 0.0017
1203.690 0.0040
1264.940 0.0014
1343.590 0.0114
1415.680 0.0037
1435.860 0.7630
1445.040 0.0097
1495.630 0.0018
1555.310 0.0037
1614.090 0.0014
1717.100 0.0011
1727.680 0.0011
1778.250 0.0014
2023.930 0.0012
2062.340 0.0019
2210.700 0.0021
2218.000 0.1520
2499.400 0.0017
2583.150 0.0024
2639.590 0.0763
2731.120 0.0012
3339.010 0.0015
3366.980 0.0023



Nuclide

138 La

138 Ce

138 Pr

138 Pr m

138 Nd

138 Po

rA

57

58

59

59

60

61

Half Life

1.351E+11 y

0.009 s

1.450 m

2.100 h

5.040 h

3.500 m

- 202 -

Energy
keV

788.400
1435.600

301.000
800.000
1040.000

688.200
788.700
1447.800
1551.100

75.500
79.400
158.000
170.000
206.000
231.000
302.700
351.000
359.400
390.900
457.900
547.500
635.700
680.800
770.400
788.700
940.000
1037.800
1083.100
1239.000
1348.000
1393.000
1453.300
1527.600
1540.900
1583.200
1671.200
1797.500
1808.100
1864.400
2026.600

126.140
132.730
194.210
199.500
215.310
325.760
341.650

437.000
493.000
521.000
729.000
T41.000

Yield

0.3290
0.6710

0.8415
1.0000
1.0000

0.0082
0.0240
0.0013
0.0042

0.0011
0.0012
0.0011
0.0014
0.0016
0.0012
0.8000
0.0011
0.0024
0.0610
0.0050
0.0520
0.0178
0.0021
0.0066
1.0000
0.0050
1.0100
0.0020
0.0012
0.0033
0.0012
0.0026
0.0017
0.0016
0.0012
0.0010
0.0010
0.0025
0.0021
0.0019

0.0011
0.0018
0.0026
0.0056
0.0029
0.0290
0.0041

0.0800
0.2000
0.9300
0,3600
0.0560

r T
P®¥m2/h/Ci Rem/h/Ci l

0.6289

1.1557

0.018¢C

1.2118

0.0075

0.8798

0.4622

0.8734

0.0132

0.9153

0.0070

0.6543
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Nuclide Z Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci

138 Pm 61 3.500 m 809.000 0.0370 0.8798 0.6543

829.000 0.0650
931.000 0.0560
971.000 0.0930
1014.000 0.0700
1015.000 0.0900
1137.000 0.0460
1280.000 0.0800
1675.000 0.0700

129 Xe 54 39.500 s 71.000 0.0025 0.4195 0.3379
103.750 0.0031
121.370 0.0037
174.970 0.1920
181.300 0.0050
218.590 0.5400
225.380 0.0280
289.780 0.0890
296.530 0.2100
338.860 0.0058
356.720 0.00u48
393.500 0.0650
442.700 0.0015
454 460 0.0019
466.800 0.0070
491.870 0.0139
505.070 0.0031
513.880 0.0081
515.440 0.0050
549.020 0.0056
595.430 0.0019
601.840 0.0050
612.820 0.0530
626.890 0.0076
646.500 0.0057
652.280 0.0023
672.390 0.0074
675.790 0.0016
710.400 0.0017
716.960 0.0016
723.840 0.0174
730.500 0.0022
732.420 0.0170
7h5.160 0.0051
761.040 0.0019
786.700 0.0021
788.040 0.0320
801.620 0.0054
818.290 0.0027
832.410 0.0010
847.450 0.0024
879.740 0.0015
891.760 0.0021
896.300 0.0010
924,500 0.2011
942.610 0.C011
980.590 0.0016
986.020 0.0032



Nuclide

139 Xe

Z

54

Half Life

39.500 s

- 204 -

Energy
keV

996. 190
1006. 250
1017.700
1046.310
1067.560
1105.600
1114, 480
1137.520
1149.200
1178.730
1190.600
1199.430
1206. 450
1219.330
1242.880
1259.260
1289.470
1291.400
1297.850
1316.400
1324.380
1344.930
1362.910
1367.190
1386.190
1404, 160
1516.940
1428.700
1435.130
1848, 700
1453.320
1458.980
1490.000
1503.100
1520.170
1579.500
1609.300
1612.500
1615.000
1641.700
1652.800
1670.330
1681.100
1699.800
1711.440
1773.840
1790.850
1793.000
1803.990
1814.100
1816.700
1851.900
1854 .,500
1857.600
1862.400
1864.000
1895.980
1911.420

Yield

0.0031
0.0011
0.0013
0.0026
0.0013
0.0011
0.0032
0.0038
0.0012
0.0049
0.0049
0.0013
0.0060
0.0015
0.0057
0.0050
0.0042
0.0017
0.0039
0.0010
0.0018
0.0111
0.0028
0.0018
0.0056
0.0012
0.0015
0.0017
0.0016
0.0010
0.0046
0.0016
0.0024
0.0013
0.0079
0.0020
0.0010
0.0014
0.0015
0.0015
0.00M
0.0108
0.0010
0.0010
0.02J22
0.€032
0.J037
0.0612
0.0012
0.0012
0.0012
0.0011
0.0012
0.0011
0.0015
0.0024
0.0060
0.0012

r

T

R¥m2/h/Ci Rem/h/C

0.4195

0.3379

b8
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Nuclide

139 Xe

139 Cs

54

55

Half Life

39.500 s

S.400 m

- 205 -

Energy
KeV

1967.300
1979.570
1994.200
2015.110
2063.900
2085.910
2099.480
2110.120
2116.880
2192.320
2227.280
2291.610
2304.970
2328.800
2366.970
2403.750
2510.410
2574.040
2633.750
2736.700
2769.370
2790.890
2815.030
2872.650
2918.300
3375.510

454,660

531.980

567.720

627.240

827.520

929.180

946.460
1190.420
1283.230
1306.090
1308.130
1321.770
1410.580
1420.660
1620.740
1680.720
1698.660
1877.450
1887.570
1904.500
1933.480
2020.760
2089.910
2110.910
2173.980
2349,920
2380.660
2531.840
2605.750
2649.320
2847.630

Yield

0.0012
0.0051
0.0010
0.0015
0.0040
0.0065
0.0012
0.0028
0.073¢
0.0033
0.0036
0.0039
0.0028
0.0061
0.0013
0.0025
0.0026
0.0033
0.0010
0.0011
0.00cy
0.0026
0.0022
0.0012
0.0012
0.0015

0.0013
0.0021
0.0013
0.0150
0.0011
0.0023
0.0010
0.0018
0.0700
0.0011
0.0037
0.0023
0.0015
0.0080
0.0042
0.0060
0.0018
0.0034
0.0022
0.0012
0.0024
0.0013
0.0014
0.0066
0.0020
0.0056
0.0019
0.0042
0.0024
0.0017
0.0010

I

T

R*m2/h/Ci Rem/h/Ci

0.4195

0.1175

0.3379

0.0866



- 206 -
Nuclide yA Half Life Energy Yield r T
KeV R¥m2/h/Ci Rem/h/Ci

139 Cs 55 9.400 m 3464.340 0.0011 0.1175% 0.0866
3665.610 0.0014

139 Ba 56 1.378

=4

165.850 0.2200 0.3199
1420.500 0.0025

o

.0194

139 Ce m 58 56.200 s 754.400 G.9250 0.3958

o

.2878
139 Ce 58 137.660

=%

165.853 0.7994 0.0658

o

.0655

139 Pr 59 4,510 h 254,700 0.0022 0.0062 0.0046
1347.400 0.0040
1375.300 0.0013
1630.600 0.0028

139 Nd 60 29.700 m 113.870 0.0122 0.0729 0.0557
183.500 0.0080
405.000 0.0600
411,500 0.0013
475.500 0.0111
485.000 0.0039
511.000 0.0260
588.800 0.0068
669.000 0.0129
916.900 0.0129
923.400 0.0110

1074.200 0.0210
1096.500 0.0032
1213.400 0.0027
1311.800 0.0026
1328.800 0.0024
1405.500 0.0052
1449,000 0.0013
1500.500 0.0021
1532.000 0.0011

139 Nd m 60 5.500 h 93.000 0.0330 0.8321 0.6245
101.200 0.0042
113.880 0.7600
147.900 0.0099
209.650 0.0209
214,600 0.0057
231.150 0.0076
254,600 0.0131
302.700 0.0060
340.500 0.0064
362.420 0.0237
403,750 0.0248
424,300 0.0081
547.650 0.0241
572.300 0.0078
601.200 0.0057
673.300 0.0064
701,200 0.0420
708,000 0.2650
738.200 0.3500
796.500 0.0420
802,000 0.0700

- N e ay R B G B B B BN R Ea SR - EE - -, e
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- 207 -

Nueclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
139 Nd m 60 5.500 n 809.600 0.0640 0.8321 0.6245

822.000 0.0177
827.800 0.1040
852.000 0.0018
910.000 0.0760
982.200 0.2650
1006.200 0.0322
1012.300 0.0276
1024.900 0.0152
1075.200 0.0350
1105.300 0.0272
1219.600 0.0166
1226.700 0.013Y4
1322.300 0.0187
1344,800 0.0046
1374.700 0.0042
1463.600 0.0032
1470.200 0.0058
1510.500 0.0014
2060.900 0.0480

140 Ba 56 12.740 d 132.670 0.0020 0.1010 ¢.0795
162.609 0.0621
304.850 0.0430
423.722 0.0315
437.575 0.0193
467.570 0.0015
537.274 0.2439

140 La 57 1.678 4 109.417 0.0020 1.1698 0.8745
131.121 0.0049
173.544 0.0013
241.966 0.0047
266.551 0.0045
328.768 0.2074
432.520 0.0299
487.029 0.4590
751.830 0.0441
815.780 0.2364
867.840 0.0559
919.540 0.0268
925.190 0.0705
651.000 0.0054

1596.170 0.9540
2347.800 0.0085
2521.320 0.0343
2547.140 0,0010

140 Pr 59 3.390 m 306.900 0.0019 0.0042 0.0032
1596.500 0.0050
141 Xe 54 1.720 s 68.980 0.0420 0.4279 0.3224

81.810 0.0220
89.700 0.0064
100.760 0.0240
105.960 0.0810
118.710 9.1160
137.680 0.0073



Nuclide

141 Xe

A

54

Half Life

1.720 s

- 208 -

Energy
keV

187.610
254.320
283.130
286.060
362.020
369.450
388.989
422.100
u23.870
434,850
450.980
452.650
459,120
467.800
492.859
507.300
509.980
538.010
539.900
551.680
556.610
576.770
578.190
594.330
599.610
604.600
613.170
629.500
644,360
649.230
677.850
729.010
731.920
745.190
755.290
773.080
778.010
791.960
801.200
805.360
807.310
823.370
843.010
854,740
869.200
874.610
894,710
858.200
909.450
914.270
933.510
942.800
943.600
9L, 800
976.600
979.980
986.010
989.500

Yield

0.0260
0.0012
0.0040
0.0022
0.0087
0.0161
0.0152
0.0035
0.0122
0.0018
0.0014
0.0050
0.0450
0.0290
0.0067
0.0019
0.0077
0.0065
0.0520
0.0046
0.0470
0.0036
0.0013
0.0037
0.0013
0.0023
0.0081
0.0048
0.0067
0.0024
0.0025
0.0016
0.0073
¢.0021
0.0116
0.0220
0.0026
0.0033
0.0014
0.0028
0.0022
0.0021
0.0041
0.0025
0.0029
0.0034
0.0080
0.0018
0.2200
0.0018
0.0014
0.0025
0.0021
0.0013
0.0012
0.0099
0.0037
0.0019

r

R*m2/h/Ci Rem/h/Ci

0.4279

T

0.3224

P - GE EE oy A By GE B A B B B B TR B B B e B
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- 209 -

Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
141 Xe 54 1.720 s 991.600 0.0021 0.4279  0.3224
998.700 0.0016
1008.400 0.0042
1015.230 0.0033
1025.310 0.0022
1028.130 0.0170
1051.88¢ <C.0104
1062.480 0.0019
1090.600 0.0022
1092.800 0©.0019
1097.190 0.0044
1099.700 0.004%
1104.900 0.0016
1112.300 0.0011
1120.980 0.0073
7134.560 0.0030
1140.410 0.0011
1177.680 0.0015
1196.700 0.0019
1208.100 0.001%
1214.540 0.0028
1217.480 0.0044
1219.500 0.0016
1233.000 0.0018
1246.170 0.0029
1253.130 0.0021
1310.700 0.0013
1317.800 0.0012
1323.940 0.0013
1330.0C0 0.0010
1351.720 0.0023
1369.200 0.0078
1372.100 0.0018
1386.930 0.0013
1436.250 0.0057
1439.500 0.0018
1489.130 0.0024
1497.900 0.0071
1502.370 0.0038
1526.600 0.0012
1539.600 0.0011
1546.900 0.0012
1551.000 0.0015
1556.960 0.0290
1579.400 0.0013
1600.900 0.0013
1655.400 0.0015
1688.120 0.0026
1738.800 0.0013
1748.900 0.0011
1755.580 0.0054
1769.990 0.0039
1795.200 0.9015
1799.790 0.0029
1829.500 0.C015
1860.540 0.0021
1882.000 0.0012
1048.500 0.0014



Nuclide

181 X2

141 Cs

A

54

55

Half Life

1.720 s

24,940 s

- 210 -

Energy
keV

1917.800
1933.900
2016.300
2020.270
2058.100
2109.300
2172.800
2210.390
2217.300
2236.600
2282.700
2394.200
2510.600
2430.100
2547.170
2577.200
2601.100
2629.500
2635.200
2682.300
2709.570
2734.200
2839.200

48.540
55.000
501.900
555.110
561.570
569.800
585.420
588.650
591.700
605.130
612.860
638.760
642,000
646.180
647.030
649.140
654.230
660.710
691.860
698.170
709.500
771.770
778.470
806.200
826.900
895.100
902.100
938,500
954,300
972.900
985.700
1007.650
1018.600
1024,800

Yield

0.0017
0.0018
0.0020
0.0020
0.0013
0.0012
0.0012
0.0017
0.0018
0.0012
0.0016
0.0023
0.0013
0.0012
0.0039
0.0011
0.0015
0.0010
0.0011
0.001%1
0.0012
0.0014
0.0011

0.0990
0.0021
0.0018
0.0470
0.0580
0.0010
0.0036
0.0510
0.0017
0.0124
0.0042
0.0025
0.0012
0.0084
0.0084
0.0050
0.0091
0.0099
0.0370
0.0064
0.0019
0.0033
0.0033
0.0012
0.0016
0.0017
0.0031
0.0026
0.0011
0.0028
0.0019
0.0055
0.0021
0.0021

r T
R%#e¢2/n/Ci Rea/n/Ci l
0.4279 0.3224
0.4608 0.3391



Nuclide

‘31 Cs

z

55

Half Life

28 980 s

- 211 -

Energy
ke¥

1082.900
1056. 140
1061.790
1068. 100
1072.260
1097.776
1117.100
1180.600
1187.080
1153.600
1186.000
1171.500
1177.890
1182.100
1198.04%0
1195.600
1200.4%00
1209.500
1214_.380
1226.410
1229.500
1232.600
126%.000
1277.%00
1290.000
1315.700
1343.900
1360.400
1432.390
1889.300
1453.700
1897.200
1517.600
1524.000
1572.200
1575.300
1606. 100
1625.000
1630. 100
1653.800
1661.570
1715.100
1750.800
1757.100
1765. 100
1773.200
1783.100
1789.600
1808. 400
1019.300
1826. 400
1842. 400
1852.500
1868.900
1885.300
1894.000
1906.200
1918.400

Yield

0.0011
0.005%
0.0130
0.C058
0.0CA9
0.0031
0.0019
0.0136
0.0380
0.0117
0.0037
0.0108
0.0132
0.0042
0.05%0
0.0022
0.0021
0.0016
0.0088
0.0081
0.0035
C.0030
0.002%
0.0016
0.0011
0.0019
0.00m
0.0036
0.0058
0.0051
0.001%
0.0029
0.0041
0.0014
0.003
0.0013
0.0015
0.0023
0.0030
0.0013
0.0058
0.0057
0.0022
0.0023
0.0015
0.0023
0.0016
0.0047
0.0019
0.0054
0.0024
0.0012
0.0017
0.0013
0.0017
0.0050
0.0036
0.0037

Lad

A%a2/h/Ci Aem/h/Ci

0.8608

0.339



Buclice

1X1 Cs

181 Ba

r 4

55

56

Hal® Life

28.980 s

18.270 m

- 212 -

Energy
keV

1933.500
19%0.700
1956 .%00
1964 %90
1989.500
1998 _X00
1998. 300
2085 _8ocC
2059.6G0
2066 .500
2088.500
2094 .%00
21%2.900
2221.700
2386.500
2394 .500
2398.900
2%10.990
2889.8%00
2504.700
2615.300
2638.%00
25671.300
2708.900
2728.600
2820.500
2836.800
2950.000
2961.300
2976 .500
3032.500
3039.300
3057.700
3072.200
3078.8%00
3098.900
3116.100
3120.%00
3133.700
3169.800
3192.100
3198.900
3225.500
3252.800
3259.900
3273.800
3304.500
3331.500
3349.200

112.960
162.900
180.706
190.330
276.950
304.180
383.660
349.100

Yield

0.0045
0.006%
0.0015
0.0021
0.002%
0.0038
0.9021
0.0027
0.0049
0.0050
0.004!
0.0028
<-.003%
0.001%
0.7029
0.LG16
0.0J23
0.0013
0.0019
0.0013
0.0G12
g.0C11
0.0011
0.0016
0.001%
0.0028
0.0021
0.0023
0.2026
0.0019
0.0012
0.0030
0.0025%
0.0068
C.0037
0.0010
0.0036
0.0011
0.008%
0.0012
0.00%5
0.0025
0.0021
0.0018
0.0023
0.0017
0.0013
0.0021
0.0019

0.0093
0.008%
0.0049
0.8500
0.2330
0.2520
0.1%820
0.0029

-

R*w2/h/Ci Rem/n/Ci

0.8608

0.8400

C.329

0.3575



v T

e

Nuclide

141 Ba

A

56

Half Life

18.270 m

- 213 -

Energy
keV

364.
381
389.
457.
462.
467.
522.
524,
52T.
572.
599.
608.
625.
635.
641
647
660.
670.
67U
675.
685.
687.
698
700.
704,
739.
762.
778.
826.
831
832.
867.
876.
880.
908
929.
943,
981
996.
1012.
1024,
1046.
1094
1160.
1160.
1197.
1224
1235.
1264,
1273.
1278.
1309.
1311,
1323.
1345,
1357.
1377.
1405.

700

.310

Ti0
590
130
260
100
100
500
000
280
910
210
900

.380
.890

800
ou0

.200

700
700
800

.500

000
500
000
200
200
300

.600

600
900
100
600

.800

4oo
200

.500

600
300
490
320

.000

800
840
300

.700

500
000
400
100
100
200
700
270
500
800
200

Yield

eYoRoYoYoloNoloYoloNololoYoYololoNoloNeJoloNoloNoNololaNeNoloNoNolo oo ReRoleoloNoNoloNofo e NololeNo oo oo N o No N oo

.0058
.0012
.0132
.0480
.0480

.0550
.0043
.0040
.0038

.0025
.0023
.0024
.0330
.0028
.0036
.0560
.0028
.0018
.0011
.0022
.0013
.0010
.0028
.0021
.0030
.0430
.0014
.0011
.0033
.0152
.N016
.0015
.0340
.0020
.0012
.0069
.0073
.0078
.0012

.0010

.0029
.0034
.0022
.0024
.0092
.0460
.0041
.0014
.0082
.0052

0066

.0023
.0060
.0094
.0022
.0016
.0070
.0027

r

0.4400

T

R#m2/h/Ci Rem/h/Ci

0.3575



Nuclide

141 Ba

141 L3

141 Ce
141 Nd m
141 Nd

141 Pm

141 Sm

Z

56

57

60
60

62

- 214 -

Half Life

18.270 m

3.930 h

32.500 d
1.040 m
2.4590 h

20,900 m

10.200 m

Energy
keV

1436.700
1458.600
1501.400
1551.000
1568.800
1653.700
1682.300
1712.900
1735.300
1740.800
1795.400
1912.700
1989.600
2026.400
2136.700
2164.700
2469.000

1354.520
1693.300

145.440
756.500

145.400
1126.910
1147.300
1292.640
1298.600

193.670

289.000

622.010

886.220
1023.200
1029.600
1223.260
1345.520
1371.000
1403.140
1564.680
1596.870
1626.700
1880.000
1967.600
2052.900
2073.790
2303.500

324.400
403,900
438,200
728.400
767.500
854,300
888.500
1046.400

r

R*m2/h/Ci Rem/

0.4400

0.0191

0.0336
0.3924
0.0107

0.0900

0.4497

m

0.3575

0.0141

0.0347
0.2853
0.0079

0.0666

0.3482

h/Ci
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Nuclide

141 Sm

141 Sma m

Z

62

62

Half Life

10.200 m

22.600 m

- 215 -

Energy
keV

1057.100
1091.900
1292.600
1336.500
1352.700
1446.600
1463.900
1481.000
1495.700
1499.100
1515.300
1565.900
1587.900
1599.900
1600.700
1634.100
1885.000
1902.400
1992.300
2004.800
2037.800

108.500
149.100
196.600
247.900
431,800
538.500
577.800
583.400
607.900
628.700
648.700
676.800
684.600
704,200
725.700
750.300
764.300
768.200
777.400
785.900
805.900
820.700
837.100
875.000
882.000
896.500
911.300
924,700
952.100
955.400
974.100
983.300
995.800
1009.100
1029.600
1108.400

Yield

0.0330
0.90259
0.0680
0.0051
0.0038
0.0030
0.0190
0.0051
0.0178
0.0059
0.0068
0.0021
0.6025
0.0060
0.0400
0.0034
0.0072
0.0089
0.0068
0.0089
0.0280

0.0020
0.0029
0.7500
0.0078
0.4100
0.0850
0.0090
0.0029
0.0102
0.0270
0.0037
0.0139
0.0800
0.0045
0.0150
0.0160
0.0016
0.0016
0.2066
0.0690
0.0360
0.0016
0.0360
0.0127
0.0016
0.0147
0.0930
0.0239
0.0090
0.0069
0.0020
0.0740
0.0037
0.0290
0.0053
0.0127

r T
R#m2/h/Ci Rem/h/Ci
0.4497 0.3482
0.8584 0.6537



Nuclide

141 Sm m

141 Eu m

141 Eu

yA

62

63

63

Half Life

22.600 m

3.300 s

40.000 s

- 216 -

Energy
keV

1117.600
1145.100
1257.600
1380.900
1434.900
1463.400
1490.300
1786.400
1898.000
1979.600
2073.700

96.4G0
369.500
394.000
395.600
433.90C
518.800
804.400
882.920
887.300
1595.300

202.300
213.500
354.400
369.500
382.900
384.500
394.000
395.600
395.800
433.90C0
593.100
594.700
596.300
597.900
605.900
606.000
687.800
699.000
724,200
764,900
776.000
799.600
817.400
882,900
893.600
935.700
976.200
990.000
996.100
999.800
1052.000
1053, 400
1081.900
1083.600
1234.400

Yield

OO0 O00O0O0O0O0O0O0OO0O0OO0COCOOOOODOODODOOOOOOODO [eNojeojojooloNoNoNol OO0ODO0OOCO0O0ODOOO

.0330
.0880
.0029
.0020
.0037
.0180
.0940
1110
.0038
.0040
.0140

.0068
.0029
.0059
.0oMn
.0042
.0043
.00u3
.0053
.0028
.0039

.0026
.0018
.0022
.0247
.0450
.0850
. 1370
.0249
.0025
.0086
.0450
.0063
.0077
.0186
.otuy
.0048
.0029
.0029
.0025
.0033
.0041
.0041
.0012
.0111
.0012
.0019
.0026
.0022
.0056
.0038
.0030
L0014
.0029
.0012
.0027

r

T

REm2/%/Ci Rem/h/Ci

0.8584  0.6537 |

0.0138

0.1717

0.0106

0.

1349



g i EEE BN W i oy Sl BN N OE BN B o D 0 0 BB W

Nuclide

141 Eu

142 Ba

Z

63

56

Half Life

40.000 s

10.600 m

17 -

Energy
keV

1245.400
1300.400
1382.100
1392.400
1510.700
1560.700
1676.000
1691.600
1744.900
1766.200
1826.600
1839.000
2221.600

69.400
76.800
77.60C
122.890
154.220
162.000
176.820
216.300
222.600
231.520
242.700
255.120
269.330
283.900
286.200
309.020
334.800
337.100
346.700
363.800
379.100
417.800
425.030
432.300
434,400
4u8.100
457.300
473.400
488.300
513.300
531.900
537.500
558.300
590.700
599.840
604.200
769.400
786.400
792.200
823.400
840.230
894,900
948.750
1000.860

Yield

0.00U44
0.0030
0.0033
0.0021
0.0053
0.0014
0.6023
0.0021
0.0041
0.0062
0.0036
0.0033
0.0026

0.0041
0.0100
0.1112
0.0107
0.0060
0.0012
0.0171
0.0023
0.0031
0.1180
0.001¢9
0.2060
0.0078
0.0021
0.0107
0.0260
0.014y
0.0029
0.0016
0.0460
0.0054
0.0039
0.0570
0.0113
0.0035
0.0025
0.0045
0.0035
0.0012
0.0027
0.0010
0.0012
0.0035
0.0029
0.0185
0.0037
0.0070
0.0029
0.0025
0.0047
0.0350
0.1270
0.1030
0.0910

r

L

1

R¥mZ2/h/Ci Rem/h/Ci

0.1717

0.5608

0.1349

0.4249
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Nuclide yA Half Life Energy Yield Iy T
keV R®*m2/h/Ci Rem/h/Ci
142 Ba 56 10.600 m 1032.800 0.0056 0.5608 0.4249

1078.480 0.10890
1093.620 0.0260
1122.600 €.0035
1126.540 0.0177
1148.300 0.0045
1202.200 0.C620
1204.060 0.1580
1283.400 0.0019
1379.900 0.0390

142 La 57 1.542 h 106.100 0.0616 1.2573 0.9250
176.100 0.0010
367.300 0.0C10
393.700 0.0010
420.800 0.0026
433.34C 0.0042
514.700 0.0016
532.000 0.0016
578.090 0.0136
619.500 0.0016
681.170 0.5250
861.570 0.0200
878.200 0.0021
894.850 0.0940

946.500 0.0010
962.200 0.0042
991.200 0.0010
1006.700 0.0026
1011.380 0.0440
1039.200 0.0010
1043.680 0.0300
1061.800 0.0016
1070.300 0.0016
1074.200 0.0010
1088.900 0.0026
1112.600 0.0010
1116.70C 0.0010
1130.600 0.0052
1144,.500 0.0016
1160.160 0.0190
1174.300 0.0016
1190.900 0.0042

1231.500 0.0031
1233.110 0.0200
1242.300 0.0021
1264.700 0.0010
1270.100 0.0010
1288.000 0.0010
1323.200 0.0037
1332.300 0.0010
1354.600 0.0010
1362.950 0.0240
1373.600 0.0021
1389.300 0.00647
1395.300 0.0021
1402.200 0.0016
1445,500 0.0016



cound Gumg MmN e d pesey e ) S OE P BN gum Om g N BN BN W

Nuclide

142 La

rA

57

Half Life

1.542 n

- 219 -

Energy
keV

1455.100
1493.700
1500.300
1516.300
1535.500
1540.200
1545.800
1618.200
1651.400
1688.100
1722.900
1752.400
1756.420
1768.000
1771.000
1793.800
1806.300
1817.100
1885.400
1901.320
1923.000
1933.500
1948.200
1960.600
2004.200
2025.500
2038.700
2050.400
2055.170
2076.900
2086.100
2100.400
2126.200
2139.300
2180.300
2187.200
2290.500
2358.400
2364.400
2397.720
2419.500
2459.400
2513.200
2532.300
2539.400
2542.650
2663.500
2666.800
2672.600
2782.300
2800.800
2818.100
2828.600
2970.000
2972.000
2991.700
2999.900
3007.100

Yield

0.0010
0.0016
0.0010
0.0047
0.0026
0.0052
0.0330
0.0031
0.0021
0.0026
0.0170
0.0010
0.0330
0.0021
0.0021
0.0010
0.0016
0.0010
0.0058
0.0870
0.0026
0.0016
0.0052
0.0016
0.0105
0.0136
0.0110
0.0052
0.0290
0.0073
0.0042
0.0105
0.0037
0.0058
0.0058
0.0580
0.0037
0.0084
0.0047
0.1640
0.0021
0.0042
0.0016
0.0010
0.0079
0.1120
0.0079
0.0190
0.0021
0.0031
0.0063
0.0084
0.0026
0.0079
0.0330
0.0010
0.0052
0.0021

r

T

R®*m2/h/Ci Rem/h/Ci

1.2573

0.9250
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
142 La 57 1.542 h 3012.900 0.0073 1.2573 0.9250

3022.300 0.0010
3034.300 0.0058
3046.900 0.0042
3062.400 0.0016
3075.900 0.0016
3155.000 0.0021
3181.000 0.0031
3236.700 0.0031
3242.400 0.0021
3273.200 0.0016
3314.700 0.0136
3401.900 0.0031
3459.300 0.0037
3612.100 0.0089
3632.700 0.0115
3719.100 0.0031
3850.400 0.0026

142 Pr 59 19.130 h 1575.600 0.0370 0.0284 0.0210
142 Pm 61 40.500 s 641,400 0.0065 0.0289 0.0213
1575.800 0.0330
2384.300 0©.0011

1243.000 0.0026 0.0026 0.0019
1345.000 0.0013

142 Sm 62 1.208

o

142 Eu 63 2.400 s 68.200 0.0062 0.1013 0.0742
768.000 0.1120
889.600 0.0149
1287.400 0.0153
1405.200 0.0080
1658.100 0.0150
1754.100 0.0146
2055.500 0.0055

—

142 Eu m 63 1.220 m 200.900 o0.0110 L4321 1.0509
273.800 0.0120
474,400 0.0075
540.000 0.0500
556.600 0.8700
563,700 0.0830
580,700 0.00u4Y
628.70C 0.0410
741.200 0.0170
768.000 11,0000
832.600 0.0042
848.000 0.0040
886.700 0.0069
906.400 0.,0050
954,300 0.0058
982,000 0.0024
1016.100 0.1100
1023.300 0.9200
1151,000 0.0035
1198,.800 0.0039
1212.000 0.0047



|

Nuclide

142 Eu m

143 Cs

143 Ba

Z

63

55

56

Half Life

1.220 m

1.780 s

14,500 s

Y]

-

Energy
keV

1341.900
1426.800
1652.100
1700.100
1724%.500
1728.500
1838.600
1889.000
1937.600
2258.400

117.000
159.900
195.000
228.600
232.300
233.800
237.500
263.200
272.800
299.000
302.500
30€.400
3838.800
466.600
527.400
534.800
570.700
605.200
612.000
626.700
659.900
661.700
729.300
778.200
792.700
822.300
833.700
837.200
867.900
871.600
1805.000
1909.000
1977.500
2634.600
2648.300
2683.500

174,900
176.880
178.560
181.690
208.310
211,490
218.750
254,320
261.560
291.220

Yield

0.0298
0.0078
0.0029
0.0083
0.0012
0.0020
0.00u44
0.0015
0.0051
0.0064

0.0033
0.0012
0.0330
0.0066
0.0250
0.0026
0.0011
0.0100
0.0100
0.0026
0.0013
0.0170
0.0016
0.0130
0.0080
0.0033
0.0036
0.0043
0.0020
0.0080
0.0120
0.0120
0.0033
0.0013
0.0016
0.0013
0.0033
0.0016
0.0019
0.0012
0.0016
0.0016
0.0046
0.0013
0.0013
0.0013

0.0019
0.0029
0.0090
0.0021
0.0022
0.0650
0.0035
0.0068
0.0040
0.0220

r T
R*m2/h/Ci Rem/h/Ci
1.4321 1.0509
0.0555 0.0435
C.1145 0.0874
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Nuclide z Half Life Energy VYield r T
keV R®m2/h/Ci Rem/h/Ci
143 Ba 56 14,500 s 297.020 0.0024 0.1145 0.0874

310.770 0.0010
367.540 0.0052
397.590 0.0038
408.300 0.0014
424.840 0.0012
431.540 0.0078
435.870 0.0056
466.000 0.0028
482.880 0.0023
S44.490 0.0027
577.050 0.0020
602.210 0.0015
613.680 0.0018
619.400 0.0021
633.730 0.0033
643.150 0.0026
667.070 0.0019
669.440 0.0018
713.500 0.0012
718.990 0.0110
764.880 0.0038
798.780 0.0360
853.940 0.0035
858.810 0.0028
884.100 0.0014
835.170 0.0094
925.030 0.0110
942.130 0.0021 .
980.450 0.0250 -
1010.250 0.0210
1037.600 0.0014
1116.200 0.0020
1196.360 0.0150
1367.200 0.0014
1407.870 0.0015
1443.300 0.0013
1649.230 0.0022
2016.100 0.0012
2055.800 0.0021
2296.700 0.0012
2347.200 0.0019

143 La 57 14.230 m 620.600 0.0100 0.0352 0.0259
621.700 0.0048
643.900 0.0070
774.900 0.0015
798.300 0.0048

1053.200 0.0026
1076.500 0.0015
1122.900 0.0014
1146.000 0.0031
1148.600 0.0040
1164.900 0.0014
1556.600 0.0042
1707.900 0.0016
1938.000 0.0016
1961.50C 0.0040



U —

fe—g pumg NN pEmg pemed

Nuclide

143 La

143 Ce

143 Pm
143 Sm

143 Sm nm

143 Sm

143 Eu

YA

57

58

61
62

62

62

63

Half Life

14.230 m

1.375 d

265.000 d
0.030 s

1.100

8.830

8

2.630 m

- 223 -

Energy
keV

1980.400
2004.100
2500.000
2625.000

57.365
169.000
216.000
231.560
293.262
338.000
350.530
433.020
439.000
490.360
587.280
664.550
721.960
880.390

1102.980

741.980

75.000
180.200
208.¢00n

1574.000
1703.000
1754.000
1829.000

689.000
754.400

271.800
1056.500
1173. 400
1243.100
1403.200
1514,900

107.700
203.100
429,600
607.600
754.000
805. 300
995.600
1107.300
1369.100
1429,300
1458, 400
1536.800
1566.100
1607.300
1715.200
1804, 900
1912.700

Yield

OCOO0OO0OO0OO0O o eNeololoojoNoNoNololoNoNoNoNo sNoloNe

ojolofololooloNoRololoNoeNoRoN e eJojoloNoNe) (oN e

.0014
.0010
.0029
.0013

.1180
.0030
.0021
.0200
.4200
.0029
.0340
.0013
.0012
.0200
.0024
.0520
.0510
.0092
.0037

.3850

.2500
.6100
.5000
.6400
.2000
.0288
.1150

.0020
.8998

.0028
0175
.0038
.0020
.0030
.0061

.0210
.0014
.0011
.0026
.0022
.0100
.0055
.0750
.0090
.0035
.0116
.0330
.0060
.0101
.0017
.0166
.0213

r T
R¥m2/h/Ci Rem/h/Ci
0.0352 0.0&59
0.1377 0.1185
0.1623 0.1180
0.8957 0.6886
0.3858 0.2805
0.0207 0.015%2
0.1647 0.1217
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Nuclide yA Half Life Energy Yield r T ‘
keV R#m2/h/Ci Rem/h/Ci
143 Eu 63 2.630 m 1962.600 0.0023 0.1647 G.1217 l
2070.300 0.0051
2102.500 0.0094
2228.000 0.0040 .
2270.800 0.0012
143 Gd 61 39.000 s 204.770 0.1940 0.1938  0.1648 '
258.810 0.7480
463.700 0.0990
554.100 0.0070
812.900 0.0540 l
1284.200 0.0100
1464.800 0.0090
143 Gd n 64 1.867 m 117.570 0.0650 0.7261 0.5615 l
131.100 0.0037
180.950 0.0059 l
210.900 0.0110
259,350 0.0060
271.940 0.8430
304.200 0.0101 l
389.470 0.0350
428.100 0.0025
497.300 0.0059 '
545,300 0.0059
588.000 0.1570
590.800 0.0034
594.300 0.0058 l
625.230 0.0118
668.100 0.0970
698.800 0.0038 l
776.800 0.0084
785.560 0.0550
798.890 0.1070 '
824.430 0.0500
830.100 0.0054
836.300 0.0056
845.500 0.0025 l
890.520 0.0177
906.960 0.0210
913.200 0.0051 I
916.530 0.0430
926.600 0.0055
984,930 0.0202
993.100 0.0046 l
1008.280 0.0135
1041.350 0.0300
1059.300 0.0084 l
1087.300 0.0080
1138.900 0.0081
1144,200 0.0080 .
1158.200 0.0056
1162.800 0.0076
1196.900 0.0089
1213.100 0.0056 l
1219.210 0.0410
1225.800 0.0025
1231.800 0.0067 I



—

Nuclide YA
143 Gd m 64
144 Cs 55
144 Ba 56
144 La 57
144 Ce 58
14Y4 Pr 59
144 Pm 61

Ralf Life

1.867 n

1.020 s

11.900 s

40.700 s

284.300 d

17.280 m

363.000 d

- 225 -

Energy
keV

1276.900
1293.300
1297.600
1329.300
1354.400
1373.600
1386.690
1404.560
1489.800
1503.400
1629.300
1675.900
1702.500
1746.400
1793.210
1807.140
1820.270
1886.000
2338.900

199.300

103.700
155.900
172.000
291.200

139.500
165.500
226.800
314,300
397.300
431.500
541.100
585.000
705.400
735.300
844.900
951.400
1294.,900

33.570
40.930
53.410
80.120
86.500
91.000
133.530

696.490
1489.150
2185.700

361.700
476.780
582.400
618.010
694.000

Yield

0.0025
0.0084
0.0035
0.0025
0.0051
0.0119
0.C0120
0.0290
0.0066
€.0118
0.0194
0.0048
0.0110
0.0076
0.0261
0.0770
0.0300
0.0076
0.0025

0.4400

0.2300
0.4100
0.2700
1.0000

0.0690
0.1400
0.0210
0.0240
0.9800
0.0560
0.4100
0.1080
0.0490
0.1180
0.2800
0.0730
0.0870

0.0025
0.0049
0.0012
0.0164
0.0035
0.0035
0.1080

0.0148
0.0030
0.0077

0.0018
0.4220
0.0019
0.9910
0.0055

r T
Rin2/h/Ci Rem/h/Ci
0.72061 G.5h15
0.0458 0.0432
0.2276 0.2207
0.7218 0.5618
0.0080 0.0082
0.0155 0.0114
0.8781 0.6484



Huclide

134 Pm

145 Ba

145 La

r 4

61

56

57

Half Life

363.000 4

R.000 s

28.290 s

- 226 -

Energy
ke¥

656.350
778.570
818,180

6<.600

$1.800

$6.900
123.200
161.8C0
189.200
287.5£ 30
254.200
286.000
303.3C0
32%5.500
334.%00
383.700
352.100
378.800
807.700
817.500
877.500
533.000
SAA. 109
571.800
57€.500
598.500
668.200
683.800
701.000
730.600
733.600
883.50C
1110.800

68.300

70.000
118.200
126.300
168.100
169.800
238.700
238.060
238.500
291.800
312.000
327.800
355.800
360.500
377.000
387.900
8403.600
8430.200
%35.500
ANT.800
452.000
468,100
484.%00

Yield

1.0000
9.0152
0.0055

0.0589
0.0780
0.1900
0.011%
0.0382
0.917¢
0.06557
0.017C
0.0152
0.0382
C.0190
0.0095
0.C118
0.0095
0.0500
0.0076
6.0550
€.0190
©.0287
0.0875
0.0152
0.0190
0.03%2
0.0038
0.0133
0.0057
0.0152
0.0057
0.011%
0.0133

0.0075
0.1667
0.0358
0.006%
0.0268
0.0317
0.0057
0.0100
0.0015
0.0100
0.0G615
0.0075
0.0377
0.009%
0.0128
0.006%
0.009%
0.0162
0.0166
0.0317
0.0053
0.0030
0.0072

r

REn2/h/Ci Rem/n/Ci

-

5.8781  5.638% l

0.1885 0.1226 l

0.3197

0.2529
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Nuclide Z Half Life Energy Yield r T

keV R*m2/h/Ci Rem/h/Ci

145 La 57 24.200 s 505.200 0.0170 0.3197 0.2429
515.400 0.0053
591.000 0.0053
606.100 0.0094
632.900 0.0143
644.800 0.0166
659.000 0.0038
664.000 0.0C50
668.200 0.0030
671.800 0.0180
687.900 0.0075
730.600 0.0G75
743.500 0.0143
764.100 0.00C60
774.300 0.0060
786.500 0.0170
799.500 0.0064
840.700 0.0053
846.000 0.0023
883.000 0.0083
§89.000 0.0098
895.300 0.0050
932.000 0.0279
959.900 0.0023
1021.500 0.0136
1030.900 0.0173
1036.90C 0.0080
1050.800 0.0143
1222.100 0.0038
1238.000 0.0087
1596.500 0.0117
1819.000 0.0300
1922.400 0.0064
1946.100 0.0087
2087.800 0.0083
2155.200 0.0094
2204.700 0.0083
2289.000 0.0041
2295.900 0.0041
2306.800 0.0053
2351.400 0.0057
2359.400 0.0136
2377.100 0.0060
2475.700 0.0050
2479.200 0.0075
2526.800 0.0030
2542,600 0.0072

145 Ce 58 2.980 m 62.700 0.1569 0.4273  0.3214
125.500 0.0060
188.400 0.0120
207.400 0.0120
231,900 0.0240
284.000 0.0900
346.400 0.0060
350.600 0.0420
423,500 0.0420
435,500 0.0180



Nuclide

145 Ce

145 Ce

145 Pr

145 Pm

145 Sm
145 Eu

2

58

58

59

61

62
63

Half Life

2.980 m

3.000 m

5.980 h

17.712 y

340.000 d
5.940 d

- 228 -

Energy
keV

435.600
491.800
498.200
554.200
655.400
670.400
723.600
758.500
782.400
859.100
911.000
1110.000
1118.500
1147.600
1210.400

63.000
233.000
285.000
300.000
352.000
423.000
439.800
492.000
725.000
863.000
915.000
1148.000
1215.000

72.300
674.000
748.000
922.000
979.000

1052.000
1152.000

72.400

61.250

110.860
191.350
252.700
257.000
338.000
349.700
365.300
519.400
526.200
542,300
653.640
713.900
753,200
764,800
838.700

Yield

0.0660
0.0120
0.2060
0.0060
0.0120
0.0120
0.6000
0.0060
0.0240
0.0180
0.0060
0.0720
0.0060
0.0960
0.0060

0.1354
0.0200
0.0883
0.0200
0.0560
0.0400
0.0916
0.0327
0.6540
0.0327
0.0458
0.1112
0.0200

0.0020
0.0043
0.0043
0.0010
0.0019
0.0016
0.0015

0.0065
0.0218

0.1280

0.0153
0.0054
0.0012
0.0012
0.0017
0.0010
0.0017
0.0010
0.0019
0.0409
0.1760
0.0024
0.0032
0.7610
0.0015

T

R¥m2/h/Ci Rem/h/Ci

T

|

0.4273 0.3214 '

0.4670

0.0069

0.0010

0.0043
0.7125

0.3506

0.0050

0.0010

0.0042
0.5222
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
145 Eu 63 5.940 d 849.100 0.20018 0.7125 0.5222

857.200 0.0085
864.400 0.0019
870.460 0.0010
881.300 0.0015
893.800 0.6400
1035.200 0.0026
1078.600 0.0040
1240.400 0.0011
1284.100 0.0060
1423.300 0.0043
1532.300 0.0038
1658.700 0.1540
1804.400 0.0111
1857.800 0.0037
1876.800 0.0118
1946.900 0.0018
1963.000 0.0018
1997.000 0.0660
2133.500 0.0020
2155.400 0.0011
2276.900 0.0011
2329.300 0.0020
2346.800 0.0022
2425.900 0.0013

145 Gd m 6u 1.4197 m 329.500 0.0470 0.3578 0.2634
386.600 0.0430
721.400 0.8265

145 Gd 64 22.900 m 329.500 0.0291 0.8427 0.6228
781.800 0.0030
808.600 0.0880
914,600 0.0020
949,600 0.0060
953.400 0.0119
1041.900 0.1040

1070.200 0.00990
1072.400 0.0170
1567.400 0.0090
1599.100 0.0177
1719.400 0.0110
1757.800 0.3370
1784.100 0.0070
1807.000 0.0020
1815.000 0.0090
1845.300 0.0050
1880.700 0.3520
2203.200 0.0020
2451.7%0 0.0030
2494.,700 0.0130
2581.800 0.0030
2642.300 0.0210
2662.900 0.0030
2673.400 0.0020
2837.400 0.0090
2907.000 0.0010
2956.400 0.0010
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Nuclide

146 Eu

146 Gd

146 Tb

147 Pr

A

63 °

64

65

59

Half Life

4.610 ¢

48.300 d

23.000 s

13.600 m

- 231 =

Energy
keV

1058.700
1086.700
1151.000
1177.010
1214.170
1297.600
1345.700
1356.340
1407.940
1445,790
1500.300
1517.390
1522.960
1534.220
1592.700
1592.700
1633.700
1648.360
1686.620
1692.060
1756.380
1803.400
1879.100
1931.340
2089.900
2136.960
2156.000
2222.450
2244,700
2267.700
2320.590
2389.000
2401,180
2437.020
2491.600
2644.700

114.710
115.520
154,640
269.280

324,000
441,000
655.000
1078.900
1417.400
1579.500
3139.600

49,900
78.000
86.600
100.200
127.900
140.620
186.800
190.470

Yield

COOO0OO0OO0OO0OO OCOO0OQOO0O0 [oNoNeNe) = lofo)ofojofojolofoloNooloooololoNo ol oloRoYeoloNoNoleoNoloNoNoNoNoNe

.0680
.0030
.0222
.0211
.0022
.0575
.0013
.0037
.0259
.0037
.0012
.0033
.0128
.0627
.0053
.0032
.0043
.0081
.0052
.0041
.0089
.0016
.0018
.0128
.0199
.0017
.0055
.0014
.0019
.0051
.0011
.0025
.0028
.0103
.0026
.0015

L4440
. 4500
LU4800
.0010

.0070
1170
.0230
.4620
. 1540
.8950
. 1050

.0260
.1020
.0500
.0031
.0880
.0067
.0140
.0115

r T
R®*m2/h/Ci Rem/n/Ci
1.2564 0.92M
0.0793 0.0836
1.2364 0.9126
0.4504 0.3514



Nuclide

147 Pr

2

59

Half Life

13.600 m

- 232 -

Energy
keV

214.500
249.100
264 .600
314.600
328.900
335.70C
388.800
413.600
454,650
466.800
477.800
492.800
499.860
503.800
516.750
554.800
577.900
604,800
609.010
627.400
631.400
641.300
699.700
705.900
719.100
769.200
794.000
881.500
887.100
903.900

934.300

942,200
949.400
996.000
1083.400
1096.400
1100.800
1112.700
1136.500
1182.800
1214.600
1230.100
1261.100
1263.900
1300.400
1310.600
1324.500
1359.000
1391.800
1398.600
1416.800
1465.300
1518.200
1543.300
1546 .500
1593.500
1606.700
1623.700

Yield

0.0130
0.9151
0.0026
0.2400
0.0530
0.0650
0.0180
0.0101
0.0115
0.0160
0.0550
0.0070
0.0115
0.0070
0.0100
0.0790
0.1630
0.0007
G.0150
0.0031
0.0077
0.1900
0.0024
0.0050
0.0060
0.0043
0.0132
0.0031
0.0055
0.0101
0.0019
0.0101
0.0014
0.0160
0.0096
0.0022
0.0046
0.0012
0.0160
0.0122
0.0053
0.0024
0.0530
0.0070
0.0300
0.0060
0.0100
0.0019
0.0011
0.0012
0.0031
0.0014
0.0017
0.0030
0.0029
0.0029
0.0012
0.0031

r

R%m2/h/Ci Rem/h/Ci

0.450%

~
i

0.351%



by ey pup BN OUND BN D A o o SN B BB &
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Nuclide

147 Pr

147 Nd

187 Eu

147 Gd

A

59

60

63

o4

Half Life

13.600 m

10.980 d

—

24.000 d

1.587 d

- 233 -

Energy
keV

1673.8400
1793.200
1995.200
2315.000
2335.400

91.106
120.480
196.640
275.374
319.41
398.155
410.480
439.895
489.240
531.016
594,800
685.900

76.150
121.250
197.350
§72.000
505.200
550.000
601.430
677.600
749.900
798.810
846.000
857.070
879.500
933.110
942.600
955.9140

1064.000
1077.160
1119.900
1180.100
1197.100
1255.910
1318.000
1332.100
1349.600
1427.200
1448.700

111.170
166.340
214.900
216.900
217.200
229.320
240.640
249,150
261.100
291.700
293.200

Yield

0.0026
0.0026
0.0017
0.0014
0.0014

0.2790
0.0040
0.0020
0.0080
0.0195
0.0087
0.0014
0.0120
0.0015
0.1310
0.0026
0.0081

0.0077
0.2300
0.2600
0.0012
0.0018
0.0017
0.0680
0.1070
0.0024
0.0550
0.0010
0.0310
0.0019
0.0360
0.0021
0.0390
0.0013
0.0640
0.0019
0.0018
0.0026
0.0101
0.0013
0.0034
0.0011
0.0012
0.0025

0.0029
0.0031
0.0025
0.0124
0.0050
0.6100
0.0148
0.0038
0.0190
0.0019
0.0010

r T
R*m2/h/Ci Rem/h/Ci
0.4504 0.3514
0.0663 0.0552
0.2431 0.1878
0.6931 0.5381



Nuclide

147 Gd

Z

6U

Half Life

1.587 d

- 234 -

Energy
keV

297.400
309.960
318.600
34%1.800
346.300
370.000
376.000
396.000
431.500
460.600
484,900
511.000
547.300
559.070
560.300
573.000
610.430
619.000
625.180
632.350
693.200
701.300
704.500
T14.570
734.400
750.800
755.010
765.810
775.960
776.330
778.040
782.600
788.650
804.540
810.270
820.530
827.800
834.700
861.700
879.100
893.500
896.500
910.400
929.010
954,800
968.400
983.400
988.600
995.580
995.580
1006.400
1017.900
1040.400
1044,200
1061.200
1069.350
1122.900
1125.500

Yield

e jojojofoloojeoojojlojooNoooleoloeoNoNooloNoleNoNololojoloNoNoNolaoNoReloNaNoNoNoNoloNaloNooNoNoloNoNeNeNeNoN )

.0034
.0boo
.0210
.0017
.0205
. 1650
.0018
.3300
.0015
.0013
.0260
.0052
.0029
.0620
.0030
.0015
.0153
.0350
.0l450
.0164
.0025
.0035
.0066
0031
.0016
.0015
.0199
.1090
.0106
.0420
.0u80
.0115
.0078
.0024
.0050
.0019
.0050
.0012
.0168
.0022
.0780
.0020
.0054
. 1940
.0018
.0011
.0016
.0012
.0057
.0026
0131
.0011
.0038
.0013
.0015
.0690
.0087
.0011

r

0.6931

T

R¥m2/h/Ci Rem/h/Ci

0.5381

i
l



- 235 -

Nuclide Z Half Life Energy Yield r T

keV R*#m2/h/Ci Rem/h/Ci

any NN BN GENN) e peed ey pumy OHDE DB GO DN N N 2 R MR B

147 Gd

147 Tb m

147 To

147 Dy

148 Pr

64

65

65

66

59

1.587 ¢

1.830 m

1.650 n

59.000 s

2.300 m

1130.900
1149.100
1160.150
1213.000
1235.700
1325.100
1399.200
1586.880
1676.500
1795.940
1816.500

997.600
1397.700
1797.800

119.700
139.800
347.400
07,000
43%.800
547.200
554.700
694.400
1152.200

72.000
678.700

256.400
301.700
450.300
489.r00
522.500
615.200
660.600
697.100
782.000
824.100
868.800
882.500
903.200
935.300
945.700
1023.200
1079.800
1106.200
1132.500
1157.200
1170.600
1209.100
1247.700
1247.700
1342.700
1356.900
1380.700
1427.500
1520.500

0.0620
0.0037
0.0064
0.0012
0.0111
0.0083
0.0016
0.0054
0.0025
0.0077
0.0014

0.0090
0.8500
0.1400

0.0440
0.2000
2.0170
0.0140
0.0070
0.0200
0.0370
0.3100
0.7306

0.0550
0.3300

0.0450
0.9100
0.1600
0.0550
0.0055
0.0150
0.0150
0.1220
0.0230
0.0160
0.0470
0.0055
0.0100
0.0109
0.0150
0.0430
0.0050
0.0110
0.0150
0.0090
0.0073
0.0520
0.0360
0.0140
0.0045
0.0560
0.0240
0.0055
0.0080

0.6931

0.7223

0.6104

0.13200

0.6183

0.5381

0.5327

0.4530

0.0955

0.4008



- 236 -

Nuclide yA Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
1A8 Pr 59 2.300 m 1532.100 0.0027 0.6183 0.4908

1556.200 0.0220
1580.200 0.0045
1727.700 0.0027
1772.100 0.0045
1908.000 0.0100
1931.500 0.0055
2079.600 0.0140
2130.200 0.0150
2143.300 0.0036
2223.400 0.0036
2629.500 0.0100
2735.200 0.0045

188 Pm 61 5.370 d 550.100 0.2330 0.3031 0.2239
611.100 0.0112
914.900 0.1250
1465.100 0.2220

148 Pm = 61 B1.300 a 75.700 0.0100 1.1346 0.8483

98.500 0.0383
189.500 0.012%
288.000 0.1240
311.700 0.0398
414.100 0.1860
§32.700 0.0566
501.100 0.0690
550.100 0.9370
599.500 0.1240
611.100 0.0550
629.900 0.8920
725.600 0.3280
915.300 0.1900
1613.700 0.2040

148 Eu 63 54.500 d 116.100 0.0010 1.1736 0.8731
182.800 0.0011
189.600 0.0010
241.500 0.0104
243.700 0.0023
288.000 0.0022
310.000 0.0022
311.600 0.0150
377.500 0.002)
413.900 0.0960
413.900 0.0900
432.700 0.0280
437.000 0.003%4
446.800 0.0013
468.500 0.0049
480.900 0.0016
495.000 0.0025
495.500 0.0024
501.300 0.0075
505.200 0.0028
516.700 0.0040
528.500 0.0019
50.290 0.9900



sumg DI DD N e ey aml DD U UED UED U BN TS WaSs O wew e s

4

Nuclide

148 Eu

Z

63

Half Life

54.500 d

- 237 -

Energy
keV

553.200
553.200
571.900
576.800
590.100
595.200
599.500
602.600
611.260
620.000
629.900
654.300
657.000
667.700
669.900
683.200
714.800
719.600
725.700
756.600
770.400
799.200
870.000
895.800
903.900
906.900
915.300
924.900
930.500
930.500
938.200
949.700
964.200
967.300
980.000
989.700
1013.900
1034.100
1047.500
1066.800
1069.200
1082.200
1089.300
1097.500
1104.300
1107.900
1113.800
1126.900
1146.900
1180.500
1183.300
1194.100
1207.400
1236.600
1309.800
1328.500
1344.600
1353.600

Yield

0.0340
0.1370
¢.0910
0.0021
0.0032
0.0020
0.0051
0.0023
0.1930
0.0100
0.7100
0.0200
0.0017
0.0013
0.0034
0.0128
6.0179
0.001M1
0.1300
0.0019
0.0038
0.0034
0.0550
0.0055
0.0034
0.0015
0.0240
0.0027
0.0110
0.0130
0.0011
0.0021
0.0020
0.0290
0.0013
¢.0039
0.0050
0.0790
0.0020
0.0029
0.0022
0.0C17
0.0020
0.0010
0.0045
0.0010
0.0013
0.0010
0.0190
0.0030
0.0170
0.0013
0.0059
0.0039
0.0046
0.0122
0.0178
0.0047

r

T

R#m2/h/Ci Rem/h/Ci

1.1736

0.8731



Nuclide

148 Eu

148 Tb

148 Dy
149 Ppr

149 Nd

63

€6
53

60

Half Life

54.500 d

2.200 m

3.100 m
2.300 m

1.730 h

- 238 -

Energy
keV

1362.600
1409.000
1454.300
1460.500
1503.000
1521.900
1543.100
1560.700
1621.500
1635.300
1650.400
1677.800
2173.200

129.500
142,700
394.550
481.650
488.830
631.870
753.000
784.480
808.100
882.410

620.240

110.000
139.000
165.000
578.000
T42.000

56.883

74.330

TH.660

75.740

97.007
114,321
116.930
122.416
126.630
139.210
155.876
177.831
188.640
192.027
198.928
208.148
211.307
213.946
226,846
240.218
2U45.699
258.064
267.692
270.165
273.250

Yield

0.0055
0.0010
0.0025
0.0112
0.0013
0.0011
0.0071
0.0087
0.0460
0.0018
0.0370
0.0042
0.0015

0.0250
0.0240
0.8600
0.0300
0.0520
0.9500
0.0170
1.0000
0.0290
0.9200

0.9970

0.1670
0.1260
0.1300
0.0530
0.0264

0.0152
0.0126
0.0100
0.0033
0.0153
0.1880
0.0012
0.0023
0.0012
0.0048
0.0610
0.0016
0.0199
0.0060
0.0146
0.0290
0.2730
0.0041
0.0016
0.0400
0.0104
0.0038
0.0610
0.1070
0.0023

T T
R*#*m2/h/Ci Rem/h/Ci
1.1736 0.8731
1.4807 1.1039
0.3554 0.2614
0.0558 0.04G3
0.1975 0.1705
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- 280 -

Nuclide z Half Life Energy VYieid N T
keV R%a2/'h/Ci Rem/h/Ci
149 Gd 68 9.809 d 788.600 0.953C 0.20&s 3.1783

875.800 0.0016
933.30G 0.00%g
939.106 0.0160
987.700 0.09267

189 T 65 §.150 h 98.830 ~.0016 ¢.5057 S5.3%25
164.800 G.223C
187.20C 0.036C
352.30C 0.26%0
388.800 0.1€30
A68.850 0.0510
652.000 0.138
674.%00 0.0085
687.800 0.0032
723.500 0.0013
780.100 0.0032
772.500 0.0129
816.809 0.0990
835.300 0.0029
853.300 0.1360
861.700 0.0€70
955.700 0.9233
965.800 0.6038
978.%00 0.0036
996.700 0.0017%

1002.302 6.0020
1033.800 0.0027
1080.000 0.011A
1058.500 0.0015
1118.106 9.0016
1132.3C0 0.006%
1136.200 0.0100
1184,.300 0.0027
11£7.200 0.00%0
1175.800 0.0296
1191.700 0.0027
1204.700 G.0027
1260.90C 0.0013
1302.900 0.0063
1381.800 0.0186
1379.600 0.0032
1803.000 0.002%
1489.500 0.0075
1483.800 0.0021
1491.300 C.0024
1513.900 0.001%
1580.100 0.0025
1585.500 0.0010
1559.400 0.0010
1585.600 0.0016
16%0.300 0.0258
1679.200 0.0017
1798.600 0.0013
1806.200 0.004%1
1827.500 9.0096
187%8.%00 0.0035
1909.600 0.0020



Nuclide

149 Tb

150 Pm

Z

65

61

Half Life

4.150 h

2.680 h

Energy
keV

1940.300
1948.500
1973.600
2008.500
2035.300
2107.700
2134.100
2183.400
2260.800
2284.200
2451.900
2561.700
2647.400
2755.300
2774.500
2857.100
2963.900
3202.200
3273.100

251.600
297.900
305.700
333.920
345.930
406.510
42G.100
425.330
439.380
453,480
492,560
565.700
587.020
612.250
620.800
652.840
667.300
712.220
731.060
737.500
761.300
831.850
842,550
859.950
876.410
889.200
90L4.460
917.440
921.610
1004.440
1024.130
1046,120
1066.000
1083.330
1154.640
1165.717¢0
1170.900
1179.600

Yield

0.0055
0.0055
0.0011
0.0063
0.0013
0.0014
0.0022
0.0056
0.0012
0.0042
0.0021
0.0023
0.0015
0.0013
0.0012
0.0012
0.0071
0.0018
0.0013

0.0018
0.0012
0.0011
0.6900
0.004y4
0.0570
0.0011
0.0049
0.0078
0.0014
0.0034
0.0133
0.0136
0.0095
0.0012
0.0034
0.0016
0.0450
0.0028
0.0228
0.0011
0.1210

0.0047

G.034cC
0.0740
0.0014
0.0092
0.0048
0.0086
0.0081
0.0075
0.0036
0.0046
0.0018
0.0069
0.1610
0.0108
0.0010

r

T

R#m2/h/Ci Rem/h/Ci

0.5097

0.7564

0.3925

0.5810



Nuclide

150 Pm

150 Eu m

150 Eu

Z

61

63

63

Half Life

2.680 h

12.620 h

34.223 y

- 242 -

Energy
keV

1193.870
1213.720
1223.280
1324.510
1379.320
1436.600
1452.900
1519.530
1629.790
1647.200
1713.310
1726.900
1736.400
1766.700
1926.040
1963.710
2033.460
2216.500
2478.600
2529.200
2550.500
2893.100

333.900
406.500
712.200
831.800
921.700
1165.700
1223.000
1963.000

251.590
284.990
298.050
333.960
342.550
345.950
372.720
381.980
402.140
404.000
406.510
439.390
448,780
461.750
h64.350
k64,350
474,490
485.920
505.510
510.070
515.780
520.070
542.960
571.250
584,260
607.310

Yield

.0499
.0105
.0290
L1770
.0320
.0027
.0013
.0c27
.0081
.0026
.0036
.0019
.0700
.0019
.0034
.0149
.0098
.0024
.0038
.0034
.0012
.0021

.0380
.0270
.0013
.0019
.0020
.0025
.0019
.0011

.0017
.0016
.0063
.9400
.0017
.0039
0.0023
0.0011
0.0076
0.0024
0.0014
0.7900
0.0025
0.0081
0.0035
0.0016
0.0014
0.0016
0.0471
0.0012
0.0097
0.0046
0.0013
0.0040
0.5150
0.0016

OCOO0OO0OO0OO [eNoloNoloNoNo o [ojeoNoNoNoloNoNoNolooNoNoo o ojoNoloNoNoNe]

r T
R*m2/h/Ci Rem/h/Ci
0.7564 0.5810
0.0197 0.0164
0.8126 0.6U455



Nuclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci

150 Eu 63 34.223 y 625.550 0.0030 0.8126 0.6u455
667.030 0.0023
675.840 0.0050
712.190 0.0106
731.200 0.0033
737.440 0.0940
T41.450 0.0084
748.040 0.0505
749.780 0.0066
751.050 0©.0210
756.490 0.0011
773.260 0.0059
828.540 0.0057
830.800 0.0052
836.560 0.0030
859.850 0.0057
869.230 0.0181
899.050 0.0092
923.240 0.0030

1049.020 0.0524
1070.980 0.0014
1083.310 0.0016
1122.830 0.0032
1170.560 0.0131
1193.810 0.0078
1197.080 0.0111
1246.940 0.0187
1251.220 0.0016
1261.950 0.0045
1308.640 0.0087
1321.880 0.0017
1334.030 0.0041
1343.740 0.0254
1350.260 0.00°7
1485.450 0.0180
1636.490 0.0070
1783.150 0.0010

150 Tb m 65 5.960 m 95.500 0.0050 1.3417 1.0117
154.100 0.0100
162.000 0.0730
179.400 0.0140
180.900 0.0140
275.000 0.0190
343.070 0.2500
412.400 0.0980
415.300 0.0400
438.370 0.4200
455.700 0.1200
496.300 0.2350
510.000 0.2600
566.520 0.2200
638.050 1.0000
648.400 0.1600
650.400 0.7000
789.900 0.0230
827.480 0.4100

150 Tb 65 3.270 h 412.000 0.0094 0.6574 0.48u49
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uclide A Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
50 Tb 65 3.270 h 437.100 0.009A1 0.6574 0.4849

496.200 0.1510
525.200 0.0068
557.500 0.0029
565.900 0.0115
569.200 0.0250
57T4.200 0.0036
638.200 0.7200
650.400 0.0410
701.000 0.0032
T48.200 0.0060
779.300 0.0054
792.300 0.0470
813.200 0.0072
820.900 0.014Y4
880.300 0.0320
884.300 0.0022
949.900 0.0108
954,500 0.0122
1045.400 0.0122
1075.100 0.0060
1175.500 0.0050
1275.600 0.00U43
1291.500 0.0166
1316.800 0.0050
1349.700 0.0130
1387.400 0.0036
1414.600 0.0029
1430.400 0.0240
1444 ,800 0.0097
1453.500 0.0370
1518.200 0.0290
1525.700 0.0048
1541.900 0.0043
1592.700 0.0180
1726.800 0.0022
1771.400 0.0058
1787.800 0.0180
1900.600 0.0086
2037.000 0.0079
2092.000 0.0151
2179.600 0.0043
2206.500 0.0115
2318.000 0.0038
2364.100 0.0115
2395,500 0.0061
2409.000 0.0037
2425.100 0.0101
2844,000 0.0035
3035.000 0.0036

150 Dy 66 7.170 m 396.750 0.6700 0.1523 0.1284

151 Nd 60 12.440 m 31.400 0,0410 0.4686 0.3643
58.500 0.0050
69.200 0.0125
85.300 0.0270
89.900 0.0180




Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

151 Nd 60 12.440 m 103.000 0.0045 0.4686 0.3643
112.000 0.0045%
116.700 0.4700
138.800 0.0780
149,400 0.0032
170.000 0.0070
171.000 0.0410
175.000 0.0760
183.100 0.0052
197.200 0.0034
199.400 0.0G35
207.700 0.0014
239.000 0.0063
239.000 0.0037
248.800 0.0028
255.60C 0.16890
263.500 0.0080
268.500 0.0014
275.200 0.0018
300.600 0.0200
312.400 0.0029
320.200 0.0090
324.400 0.0058
332.800 0.0058
332.800 0.0018
347.100 0.0043
357.000 0.J041
363.400 0 0011
365.700 0.0020
373.700 0.0014
40¢.200 0.0200
407.700 0.0046
414,500 0.0023
423.500 0.0730
427.200 0.0055
439.300 0.0038
446.900 0.0031
460.600 0.0110
487.400 0.0024
491.400 0.0023
516.400 0.0014
524,200 0.0060
531.800 0.0017
542,000 0.0058
550.000 0.0067
562.600 0.0024
577.400 0.0044
585.500 0.0158
589.700 0.0031
596.800 0,0080
612.400 0.0011
618.800 0.0032
629.800 0.0017
658.500 0.0084
670.500 0.0029
677.900 0.0260
724,100 0,0028
736.400 0.0720
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Nuclide y A Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci

1517 Nd 60 12.840 m 739.400 0.0150 0.4686 0.3643
755.500 0.0144
760.000 0.0017
765.100 C.0G23
768.000 0.0037
T74.000 0.0034
790.400 0.0013
797.500 0.0550
309.600 0.0024
812.800 0.0018
820.000 0.0012
829.100 0.0026
841.100 0.01C6
852.800 0.0047
369.100 0.0026
871.800 0.0021
876.100 0.0049
878.300 0.0014
879.700 0.0040
881.000 0.0011
899.600 0.0014
901.600 0.0017
904.700 0.0028
910.900 0.0021
914,100 0.0121
925.400 0.0015
933.400 0.0011
935.400 0.0011
943.300 0.0040
958.300 0.0057
968.000 0.0017
995.100 0.0012

1003.100 0.0012
1016.400 0.0290
1032.300 0.0012
1035.900 0.0024
1041,.700 0.0049
1048.100 0.0081
1066.300 0.0018
1070.000 O0.CO14
1072.700 0.0018
1080.600 0.0037
1107.100 0.0047
1122.100 0.0460
1126.500 0.0021
1133.200 0.0017
1145,.200 0.0023
1156.600 0.0023
1169.300 0.0029
1173.000 0.0011
1180.600 0.1530
1188.800 0.0024
1200.800 0.0024
1232.700 0.0011
1270.900 0.0017
1286.100 0.0031
1293.900 90.0020
1297.300 0.0024
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Nuclide z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
151 Nd 60 12.840 m 1314.500 0.0037 0.4686 0.36u43

1316.600 0.0012
1328.400 0.0038
1333.300 0.0020
1341.000 0.0017
1359.700 0.0014
1362.700 0.0037
1379.200 0.0620
1383.100 0.001M11
1460.800 0.0011
1475.100 0.0011
1485.000 0.0031
1549.300 0.0037
1577.700 0.0017
1597.100 0.00M
1617.500 0.0038
1636.200 0.0011
1716.400 0.0014
1775.600 0.0028
1892.700 0.0021

151 Pm 61 1.183 d 62.920 0.0021 0.1592 0.1365
64.880 0.0190
65.830 0.0114
69.690 0.0049
76.210 0.C&21
98.040 0.0036

100.000 0.0250
101.910 0.0129
104.820 0.0350
139.280 0.0047
143.160 0.0021
147.510 0.0016
156.180 0.0015
762.920 0.0084
163.560 0.0150
167.730 0.0780
168.380 0.0083
176.500 0.0085
177.150 0.0360
1856.570 0.0017
201.950 0.0085
204.190 0.0013
209.000 0.0164
227.150 0.0031
232.420 0.0103
236.600 0.0016
236.700 0.0019
237.100 0.0052
240.080 0.0360
254.220 0.0016
258.090 0.0054
275.200 0.0660
280.080 0.0024
290.720 0.0080
306.740 0.0024
323.920 0.0122
325.800 0.0011



Nuclide yA Half Life Energy Yield r T

keV R*m2/h/Ci Rem/h/Ci

151 Pm 61 1.183 4d 329.720 0.0023 0.1592 0.1365
340.080 0.2209
344.890 0.0210
349.770 0.0013
353.320 0.0011
379.780 0.0094
406.970 0.0019
440.820 0.0150
445.650 0.0400
451.330 0.0028
490.210 0.0013
516.150 0.0019
564.930 0.0035
5T4.970 0.0012
636.080 0.0138
654.160 0.0024
668.700 0.0035
669.200 0.0028
671.190 0.0087
T04.090 0.0032
709.120 0.0013
717.600 0.0400
736.010 0.0046
752.670 0.0123
772.640 0.0083
784.950 0.0020
807.840 0.0048
817.650 0.0017
848.630 0.0027
948.640 0.0032

151 Gd 6U 120.000 d 153.570 0.0510 0.0138 0.0131
174.650 0.0240
239.000 0.0012
243.220 0.0460
307.430 0.008%4
353.510 0.0010

151 Tb 65 17.600 h 108.260 0.2500 0.4490 0.3608
149.100 0.0047
160.900 0.0042
180.410 0.1140
192.090 0.0380
251,730 0,2600
263.600 0.0016
287.040 0.2500
318.300 0.0023
380.400 0.0430
385.400 0.0114
395.300 0.0960
416.400 0.0140
426.500 0.0410
443,700 0.1040
467.400 0.0104
479.000 0.1600
499,700 0.0039
512.000 0.0034

0.

536.700
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Energy r T

Nuclide Z T
keV R¥m2/h/Ci Rem/h/Ci

Half Life

151 Tb

152 Eu m

152 Eu

65

63

63

17.600 h

9.320 h

13.339 y

587.270
604.810
616.600
656.700
661.000
692.260
703.750
731.140
762.800
805.600
884.600
905.710
913.400
938.800
979.600
983.300
1009.900
1025.200
1350.600
1061.800
1110.190
1157.900
1171.180
1182.200
1191.400
1195.400
1222.300
1280.600
1312.370
1348.800
1352.200
1384.000
1448.800
1483.600
1495.400
1599.700
1670.700
1815.800

121,777
344,273
562.920
841.630
961.060
963.340
970.380

1314.670

121.782
244,699
295.939
329.433
344,275
367.788
411.115
416,052
443,983
sy ,000

0.0101
0.0013
0.0013
0.0026
n.oomM
0.0013
0.0014
0.0016
0.0018
0.0070
0.0017
0.0057
0.0019
0.0016
0.0016
0.0047
2.0013
0.0057
0.0016
0.0018
0.0032

N~ e -

0.30171
0.0041
0.0019
0.0019
0.0060
0.0010

0.0720
0.0240
0.0023
0.1460
0.0020
0.1200
0.0060
0.0096

0.2838
0.0751
0.0043
0.0012
0.2658
0.0086
0.0223
0.0011
0.0032
0.0280

0.8499

0.1524

0.5983

0.3608

0.1132

J.4556



Nuclide

152 Eu

>3 Pm

153 Sm

153 Sm

153 Gd

z

63

61

62

62

64

Half Life

13.339 y

5.400 m

0.011 s

1.946 d

7.680E-05 s

- v —

Energy
keV

488.660
503.387
564§.021
566.4821
586.294
656.484
674.678
678.623
683.678
713.353
764.505
718.910
810.459
841.586
867.388
919.401
926.324
964.130
G64.131
1005.279
1084 .009
1085.914
1089.700
1109.180
1112.116
1212.9%2
1249.94%
1292.784
1299.12%
1408.011
1457.628
1528.115

35.842
83.339
90.874
91.455
92.000
119.763
127.300
129.360
147.000
175.370
182.900

32.900
46.000
53.600
58.000

69.672
75.421
83.367
89.u84
97.430
103.179

41,600

Yield

0.0041
2.0015
0.0047
0.0013
0.0046
0.0014
0.0019
0.0ChT
0.0085
0.0027
0.0G17
5.1296
0.0032
0.0016
0.0421
0.0044
0.0C26
0.0013
0.1449
0.0065
0.0024
0.1016
0.0166
0.00138
0.1356
0.0140
0.0018
0.0010
0.0163
0.2085
0.0049
0.0026

0.2500
0.0110
0.0170
0.0900
0.0040
0.0600
0.1400
0.0180
0.0050
0.0200
0.0270

1.0000
0.5500
0.2250
0.2250

0.0525
0.0019
0.0021
0.0017
0.0073
0.2830

0.0839

r T
R*a2/h/Ci Rem/h/Ci

0.5983  0.4556
©.0363 0.0235
0.1047  0.0u469
0.0151 0.0165
0.0361 0.0365 l
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Nuclide YA Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci
153 Gd 64 T.680E-05 s 51.800 0.0615 0.0361 0.0365

76.000 0.8170
77.800 0.@225
93.400 0.0100
128.000 0.0060

153 Gd 64 242.000 d 69.672 0.0242 0.023 0.0253
83.367 0.0C21
97.430 0.2950
103.179 0.2110

153 To 65 2.340 4d 41,600 0.0368 0.1020 0.0908
46.500 0.0090
51.800 0.0067
68.200 0.0040
82.800 0.0850
87.600 0.0580
88.400 0.0200
91.500 0.0018

102.300 0.0740
109.800 0.0700
129.200 0.0120
139.800 0.0030
141,700 0.0120
170.600 0.0730
174.400 0.0090
183.500 0.0082
185.900 0.0018
193.600 0.0015
208.000 0.0064
210,000 0.008¢C
212.200 0.3150
249,700 0.0250
258.800 0.0010
262,0C) 0.0048
275.000 0.0024
303.400 0.0085
315.000 0.0097
320.000 0.0024
327.000 0.0018
354.800 0.0015
361.500 0.0012
448,200 0.0012
455,300 0.0039
507.000 0.0048
511.000 0.0117
548.800 0.0018
836.000 0.0088
852,500 0.0015
904,400 0.0100
918.900 0.0015
946,000 0.0097
992.500 0.0112
1102.000 0.0039

154 Pm 61 1.700 m 81.980 0.1300 0.9356 0,6902
184.760 0.0480
414,800 0.0114


http://J1.tr.tTN

Nuclide

154 Pm

154 Pm m

2

61

61

Half Life

1.700 m

2.700 m

- 252 -

Energy
keV

664,
700.
754.
839.
.500
911.
.600

962.

970.
1017.
1033.
1096.
.900
1148.
1162.
177.
1297.
1358.
1394,
1440.
1808.

891
921

1118

1891

81

600
400
300
600

100

500
000
600
000
200

100
700
800
600
600
000
300
800

.000
1894,
1988.
2058.
2070.
2140.
2213.
2347.
2370.
2510.
2535.
2592.
2618,
27178.

.980
184,
231,
277.
280.
358.
364.
375.
438.
526,
546.
635.
659.
b6k,
693.
700.
Th2.
TU45,
834,
839,
911.
914,

500
000
900
200
900
600
700
100
600
900
000
800
900

760
100
4o0
200
900
4oo
200
700
100
700
900
000
600
700
400
800
300
200
600
100
500

Yield

02.0140
0.0048
0.0470
0.1290
0.0690
0.0470
0.0860
0.0370
0.0520
0.1030
0.0100
0.0580
0.0040
0.0940
0.0080
0.0370
0.0043
0.0025
0.1300
0.0021
0.0160
0.0140
0.0050
0.0130
0.1900
0.0190
0.1100
0.0056
0.0180
0.0064
0.C140
0.0064
0.0043
0.0039
0.0031

0.1900
0.3900
0.1320
0.0098
0.1330
0.0390
0.0150
0.0160
0.0350
0.0130
0.1330
0.0060
0.0070
0.0052
0.0110
0.0017
0.0370
0.0410
0.0460
0.0270
0.0044
0.0200

r T
R#m2/h/Ci Rem/h/Ci

0.9356 0.6902

0.9964  0.7553




- 253 -

Nuclide Z Half Life Energy Yield T T
keV RE¥m2/h/Ci Kem/h/Ci
154 Pm m 61 2.700 m 921.600 0.0180 0.97264 0.7553

930.500 0.0640
954.200 0.0180
962.500 0.0140
1096.200 0.0057
1116.400 0.CI70
1173.700 0.0070
1177.800 0.0G34
1204.700 0.0210
1273.700 0.0220
1287.500 0.0049
131'7.900 0.0130
1358.600 0.1140
1394.000 0.0052
1394.000 0.0390
1433.600 0.0160
1440.300 0.0980
1440.300 0.1500
1457.700 0.0420
1549.400 0.03&0
1551.30C 0.0210
1612.400 0.0110
1625.600 0.0480
1656.100 0.0480
1719.300 0.0049
1733.906 0.0260
1797.600 0.0260
1640.900 0.0380
2058.900 0.0710
2140.900 0.0400

154 Eu m 63 %6.000 m 31.780 0.0570 C.0356 0.0291
35.800 0.0085
35.818 0.1300
68.170 0.3700
100.880 0.2500
136.800 0.0011

154 Eu 63 8.806 y 123.070 0.4050 0.6568 0.4899
188.246 0.0023
247.939 0.0660
401.300 0.0021
yyy u40 0.0050
478.260 0.0022
557.560 0.0026
582.000 0.0034
591.810 0.0480
625.220 0.0031
676.590 ©0.0014
692.41G 0.0169
715.760 0.0017
723.300 0.1970
756.870 0.0430
815.550 0.0046
845.390 0.0G655
850.640 0.0023
873.190 0.115(
892.730 0.00u46
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Suclide 1 Half Life fnergy VYield r T
keV REg2/h/Ci Rea/h/Ci
158 Eu 63 8.806 v 908.050 0.9082 0.6568 0.4899

90£ 1320 0_1010

I e gV v 2T°20

100M.760 0.1790
1087.800 0.001N
1118.500 0.0010
1128.50C 0.0027
1180.900 0.90022
1281.600 0.0Ct3
1286.200 ©.0090
1278.850 0.3550
1894 _.8C0 0.00665
1593.000 0.0103
1596.530 0.0183

158 Tb w2 65 9.000 h 123.040 0.3600 0.7873 0.5935
128.802 0.0028
232.030 0.0056€
287.910 0.2700
329.900 0.0023
337.900 0.0033
3N6.730 0.0190
382.100 0.012%
815.820 0.0250
M8§.500 0.0127
§61.800 0.0030
384,900 0.0019
§92.20C 0.0016
506.800 0.0073
512.000 0.0028
516.600 0.07390
5§0.120 0.2300
585_.50C 0.0012
557.560 0.0038
591.900 0.0014
598.200 0.0170
625.200 ©2.0028
682.300 0.0082
689_870 0.1320
660.300 0.0014
569.300 0.0014
576.53¢6 0.0390
692.370 0.0X%00
715.760 0.0014
722.500 0.0045
723.600 0.0028
753.100 0.0023
756.700 0.0320
796.300 90.0039
800.700 0.0012
815.550 0.0113
826.300 0.0016
830.500 0.0082
345.600 0.0030
850.600 0.0019
857.30%2 0.7012
873.190 0. 100
880.600 0.:038
892.710 0.C380
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Nuclide Z Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci
154 Tb m2 65 93.000 h 922.100 0.0047 0.7873 0.5935
924 .470 0.0170
928.200 0.0042
953.100 0.0068
965.100 0.0040
981.400 0.0038
984.300 0.0054
996.330 0.1630
1004.720 0.1300
1012.900 0.0012
1021.000 0.0035
1033.300 0.0056
1041.300 0.0026
1047.000 0.0016
1053.900 0.0026
1058.100 0.0033
1061.200 0.0016
1072.000 0.0042
1084.300 0.0045
1101.9C0 0.0033
1118.100 ).0028
1128.700 0.0190
1140.700 0.0170
1149.100 0.0117
1152.100 0.0260
1177.700 0.0035
1188.600 0.0070
1208.100 0.0061
1214.100 0.0013
1229.200 0.0070
1234,000 0.0014
1237.500 0.0019
1241,300 0.0033
1246.200 0.0033
1258.100 0.0190
1274.420 0.0094
1274.700 0.0038
1280.400 0.0021
1288.400 0.0170
1308.900 0.0014
1339.800 0.0035
1387.600 0.0035
1419,.400 0.0087
1451.000 0.0016
1490.600 0.0124
1494,200 0.0033
1515.900 0.0038
1520.500 0.0068
1522.800 0.0040
1553.000 0.0028
1619.200 0.0047
1652.000 0.0014
1721.000 0.0016
1815.200 0.0016
1858.800 0.0026
1894.700 0.0020

1905.700 0.0019
1931.000 0.0014
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Nuclide Z Half Life Energy Yield r T

keV R*¥m2/h/Ci Rem/h/Ci

154 Tb m2 65 9.000 h 1934.700 0.0087 0.7873 0.5935
1964.970 0.0230
1997.600 0.0045
2025.000 0.0023
2054.200 0.0011
2084.900 0.0015
2106.800 0.0019
2142.900 0.0026
2153.810 0.0120
2182.600 0.0021
2212.920 0.0099
2245.700 0.005%4
2283.500 0.0026
2295.900 0.0038
2324.500 0.0014
2358.300 0.0023
2372.400 0.0016
2389.500 0.0023
2411,100 0.0012
2496.300 0.0012
2559.600 0.0017
2575.100 0.0013

154 Tb 65 21.400 h 123.040 0.2800 1.0837 0.8036
247.910 0.0180
429.600 0.0057
444,500 0.0102
470,300 0.0043
489.000 0.0024
511.000 0.0230
512.000 0.0012
536.500 0.0141
557.560 0.0580
582.000 0.0027
587.800 0.0048
602.800 0.0027
625.200 0.0017
676.530 0.0019
692.370 0.0340
701.200 0.0052
705.100 0.0510
715.760 0.0087
722.100 0.082C
756.700 0.0035
789.500 0.0028
815.600 0.0093
850,600 0.0087
864,600 0.0019
873.190 0.0560
878.300 0.0300
945,800 0.0041
956,600 0.0024
996.330 0.0520
1004.720 0.0085
1016,000 0.0044
1033.300 0.0047
1047.000 0.0099

1053.900 0.0014



Py puesy ey P DI IS IR ST T D I DEED Dy 02 e

ey [EEN NNy

Nuclide

154 Tv

z

65

Half Life

21.400 n

- 257 -

Energy
keV

1059

1188
1191
1218
1241

1291

1361
1408

1481

1841

2041

.000
1118,
1123.
1128.
1160.
1175.
.500
.200
.600
.300
1274,
.300
1308.
1325.
1370.
1374.
.200
1405.
.500
1414,
1438,
1458,

100
200
700
100
000

420

900
100
200
200

000
600

500
4oo

.200
1506.
1527.
1593.
1607.
1737.
1774.
.000
1606.
1909.
1974,
1974.
1996.
.900
2064.
2108.
2119.
2187.
2219.
2278.
2307.
2342,
2345,
2363.
2377.
2380,
2402,
2430,
2467.
2467.
2486,
2499,
2503.
2525,
2532,
2599.

koo
200
700
000
600
900

100
100
000
600
600

110
000
680
190
500
500
490
500
300
300
000
100
500
500
000
850
240
800
400
109
300
600

T

T

R¥m2/h/Ci Rem/h/Ci

1.0837

0.8036
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Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci

Nuclide Y4 Half Life

154 Tb m1

154 Ho

65

67

62

65

22.600 h

3.200 m

22.100 m

§.963 y

5.320 d

993.000

996.330
1004.720
1061.200
1093.600
1140.700
1193.400
1236.000
1274.700
1315.100
1399.500
1419.850
1522.800
1541.200
1741.600

157.800
289.200
295.800
310.300
334.600
346.500
407.000
412.400
434,900
4uy.200
471.900
477.100
505.100
511.000
523.800
570.700
725.600
814.900
906.000
1250.500

61.550
78.650
104,320
141,411
245,730
522.540

45.298
60.010
86.062
86.5u43
105.308

45,298
57.980
60.010
86.543
105.308
146.061
148.650
15C.600

0.1750
0.0330
0.0760
0.0450
0.0037
0.0250
0.0320
0.0065
0.0021
0.0037
0.0058
0.5000
0.0024
0.0045
0.0060

0.0480
0.0520
0.1600
0.0370
1.2200
0.1500
0.3000
1.0200
0.0300
0.0620
0.0300
0.6800
0.2000
0.9000
0.2000
0.1200
0.1600
0.1600
0.0180
0.2000

0.0023
0.0026
0.7500
0.0200
0.0375
0.0015

0.0128
0.0114
0.0015
0.3090
0.2060

0.0120
0.0015
0.0074
0.2300
0.1800
0.0010
0.0190
0.0017

1.1736

1.5374

0.0414

0.0223

0.0449

6.9314

1.2360

0.0442

0.0243

0.0449



Al SRV Y

Nuclide yA Half Life Enargy Yield r T
kaV R¥m2/h/Ci Rem/h/Ci

155 Tb 65 5.326 d 158.600 G.0027 G.0u4g 5.6449
160.500 0.0052
161.320 0.0210
162.800 0.0018
163.200 0.9330
175.200 0.0017
180.140 0.0650
181.630 0.0043
182.000 0.0016G
200.30G 0.0015
208.000 0.00619
220.000 0.0017
220.600 0.0031
226.800 0.0011
239.450 0.0016
262.450 0.9430
268.700 0.0045
281.000 0.0019
286.900 0.0019
321.800 0.0012
340.800 0.0077
367.400 0.0095
367.700 0.0059

155 Dy 66 10.000 h 65.470 0.0190 0.2727 0.2173

30.340 0.2132
118.330 0.0010
153.400 0.0010
155.780 0.0018
161.430 0.0121
184.530 0.0380
205.520 0.0036
227.000 0.6700
269.400 0.0017
271.000 0.0112
317.900 0.0018
322.600 0.0020
326.300 0.0013
334.800 0.0011
382.700 0.0017
403.800 0.0016
411.000 0.0014
433.000 0.0060
484.150 0.0108
496.300 0.0017
498.600 0.0144
508.400 0.0097
511.000 0.0287
549.600 0.0088
570.500 0.0018
586.300 0.0018
641.000 0.0115
653.700 0.0013
656.400 0.,0018
664.200 0.0220
678.400 ¢.0018
743.800 0.0038
773.600 0.0011
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Nuclide [4 Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

— 155 Dy 66 10.000 h 812.000 0.003 0.2727  0.2173
825.700 0.0011
— 835.300 0.0023
838.000 0.0016
841.450 0.0025
. 891.000 0.0051
— 905.600 0.0230
925.430 0.0061
940.300 0.0030
— 996.400 0.0034
999.800 0.0240
1002.800 0.0034
— 1013.200 0.0032
1062.300 0.0036
1068.3970 0.0053
1090.000 0.0270
— 1115.400 0.0037
1155.600 0.0200
1166.400 0.0159
— 1251.200 0.0083
1295.000 0.0018
1304.200 0.0014
— 1316.500 0.0015
1336.800 0.0043
1367.800 0.0073
1388.800 0.0011
— 1393.900 0.0024
1415.000 0.0025
1427.200 0.0035
— 1438.000 0.0030
1479.300 0.0054
1492.600 0.0054
= 1509.20C 0.0025
1599.600 0.0024
1637.800 0.0084
1665.000 0.0091
= 1684.900 0.0010

155 Ho 67 48.000 m 39.400 0.0370 0.1965 0.1552

47.500 0.0120

86.800 0.0060

96.900 0.0067

103.900 0.0150

108.800 0.0032

115.500 0.0045

124,600 0.0018

136.300 0.0370

137.600 0.0037

146.700 0.C053

149,200 0.0011

163.000 0.0075

185.000 0.0160

139.000 0.0019

2n00.400 0.0045

200.900 0.0045

- 202.400 0.0082
208.500 0.0019

212.700 0.0034



http://oo.tr
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Nuclide Z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
155 Ho 67 48.000 m 216.300 0.0022 0.1965 0.1552

218.800 0.0082
219,200 0.0082
240.300 0.0750
243,700 0.0011
247.900 0.0100
259.000 0.0012
262.300 0.0054
272.200 0.0035
286.000 0.0034
304.400 0.0026
309.600 0.0049
312.000 0.0022
321.300 0.0034
325.400 0.0160
336.400 0.0029
343.800 0.0041
344,400 0.00419
349,000 0.0041
353.300 0.0011
369.300 0.0046
383.600 0.0075
408.500 0.0082
416.600 0.0025
420.800 0.0041
456.000 0.0037
476.200 0.0015
479.000 0.0025
511.000 0.4526
523.600 0.0022
557.000 0.0016
566.200 0.0017
569.200 0.0018
648.400 0.0010
654.000 0.0013
699.500 0.0011
765.700 0.0014
834.700 0.0022
892,300 0.0025
897.000 0.0044
994.000 0.0034
1015.300 0.0035
1033.400 0.0056
1081.400 0.0037
1178.300 0.0025

156 Sm 62 9.400 h 38.100 0.1430 0.0654 0.0600

65.000 0.0150

87.600 0.2400

103.000 0.0140

165.800 0.1470
203.830 0.2300

219,000 0.0050
246.200 0.0132

268,700 0.0250

291.000 0.0300

156 Eu 63 15.190 d 88.964 0.0890 0.h548 0.u4825
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Nuclide Z Half Life Energy Yield r o

keV R®m2/h/Ci Rem/h/Ci

156 Eu

156 Th
15€ Tb
156 Tb

63

65
65
65

15.150 d

5.000 h
1.017 4
5.340 d

199.210
434400
472.700
490.340
599.470
646.290
709.860
723.479
797.730
811.770
820.360
841.160
858.360
865.980
867.010
907.000
944,350
947.1460
960.500
961.000
969.830
1011.870
1027.390
1040.440
1049.400
1065. 140
1075.990
1079.160
1129.470
1140.510
1153.470
1154.090
1156.000
1169.120
1230.710
1242427
1277.430
1366.410
1682.110
1857.420
1877.030
1937.680
1946.340
1965.950
2026.610
2032.510
2097.680
2116.490
2180.910
2186.710
2205.380
2269.900

88.400
49.630
88.970

3.0078
0.0022
0.0014
0.00138
0.0226
0.0700
0.0090
0.0590
0.0011
0.1020
0.0016
€.0022
0.0012
0.0015
0.0138
0.0039
0.0137
0.0031
0.6159
0.0015
0.0038
0.0033
0.0012
0.0052
0.0031
0.0510
0.0037
0.0480
0.0014
J.0029
0.0700
0.0520
0.0014
0.0022
0.0880
0.0660
0.0315
0.0172
0.0030
0.0025
0.0169
0.0210
0.0019
0.0410
0.0347
0.0013
0.0420
0.0012
0.0239
0.0390
0.0098
0.0110

0.0113
0.4983
0.1830

C.6548

0.0004
0.0184
0.9274

0.%825

0.0005
0.0140

0.7048
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Nuclide rA Half Life Energy Yield r T
keV R®%a2/h/Ci Rem/h/Ci
156 TS 65 5.3%0 & 111,932 2.0144 0.927% 0.7048

115.610 0.0090
155.150 0.0150
199.190 0.3790
201.250 0.0050
262.530 0.0540
296.500 0.0409
356.490 0.1260
381.100 0.C054
422.520 0.0700
534.330 9.6100
. 576.200 0.0200
ot 578.91C 0.0Ck42
614.610 0.0017
626.800 0.0029
658.12¢ 0.0019
686.310 0.0040
689.300 0.0016
691.800 0.0021
697.700 0.0012
704.320 0.0014
747.850 0.0025
780.140 0.0223
804.840 0.0023
841.100 0.0022
855.250 0.0029
860.880 0.0013
865.820 0.0031
925.860 0.0361
949.170 0.0139
959.760 0.0174
987.830 0.0027
1037.870 0.0100
1080.490 0.0060
1065.100 0.1020
1067.250 0.0290
1129.370 0.0015
1154.090 0.1000
1158.940 0.0680
1174.260 0.0011
1187.140 0.6053
1222.360 0.293%0
1230.720 0.0076
1242.510 0.0018
1266.100 0.0106
1334.450 0.0232
1421.620 0.1170
1646.140 ©0.0344
1815.200 0.0038
1845.380 0.0380
2015.200 0.0106

157 Sm 62 1.383 m 121.500 1.0000 0.0551 0.0589

157 Eu 63 15.150 h 52.000 0.1580 0.1631 0.1368
54.500 0.5100
64.000 0.4500
68.300 0.0050
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Nuclide Z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

157 Eu 63 15.150 h 77.000 0.0060 0.1631 0.1368
132.000 0.0010
160.000 0.0010
210,000 0.0018
275.000 0.0010
320.000 0.0300
336.000 0.0090
361.000 0.0040
373.000 0.1060
382.000 0.0030
401.000 0.0130
411.000 0.0100
413.000 0.1840
423.000 0.0090
437.000 0.0030
453.000 0.0100
463.000 0.0C70
477.000 0.0200
526.000 0.0010
571.000 0.0170
619.000 0.0u440
687.000 0.0120
701.000 0.0030
752.000 0.0040
765.000 0.0040

157 Gd 64 1.000E-06 s 51.800 0.5200 0.2260 0.2121
54.500 0.6800
64.000 0.3020
65.200 0.520"
77.000 0.3580
95.900 0.3690

116.000 0.0200
131.500 0.0100
172.900 0.0820
199.000 0.4520
245,000 0.5450

157 Dy 66 8.100 h 60.820 0.0027 0.1778 0.1650
83.010 0.0053
182.200 0.0195
265.340 0.0019
326.160 0.9520

157 Ho 67 12.600 m' 61.000 0.6340 0.2744  0.2348
| 86.500 0.2450
| 98.800 0.0012
106.500 0.0083
| 109.800 0.0140
| 121.000 0.0032
126.900 0.0068
| 129.900 0.0073
| 131.900 0.0010
147.700 0.0323
150.0060 0.0083
1£3,000 0.0315
162.400 0.0216
173.300 0.0068
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Nuclide YA Hall Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
157 Ho 67 i2.600 m 188.600 0.0430 0.2744 0.2348

193.400 0.0974
196.500 0.0077
208.800 0.0132
234.600 0.0097
253.200 0.0015
258.000 0.0120
269.400 0.0018
272.200 0.0467
273.800 0.0027
280.000 0.2375
297.000 0.0083
320.200 0.0220
341.000 0.1740
359.000 0.0053
360.600 0.0054
379.200 0.0013
388.400 0.0045
420.000 0.002%
430.400 0.0512
463.300 0.0029
466.000 0.0018
476.6Cy 0.0059
508.300 0.0300
511.000 €.0950
522.800 0.0010
540.500 0.0012
555.600 0.0282
573.200 0.0055
527.000 0.0024
649.000 0.0032
661.900 0.0024
585.500 0.0087
688.000 G.0035
703.000 0.0017
708.600 0.0135
748.900 0.0018
779.000 0.0045
791.200 0.0022
835.400 0.0100
842.400 0.0017
870.000 0.0096
896.600 0.C414
929.000 0.0062
1038.700 0.0010
1063.400 0.0010
1150.000 0.0083
1191.900 0.0013
1211.000 0.0224
1318.000 0.0018
1380.000 0.0023

158 Eu 63 45.900 m 76.500 0.1119 0.5486  0.4028
182.000 0.0200
523.000 0.0129
606.400 0.0333
698.600 0.0089
743.000 0.0300



Nuclide

158 Eu

z

63

Half Life

45.900 m

- 267 -

Energy
keV

751.700
763.900
769.900
777.000
780.000
816.300
824.000
827.900
852.800
870.700
870.700
897.600
906.500
917.300
922.400
922.500
925.600
940.600
944 .200
953.000
962.000
977.000
987.000
998.500
1004.000
1005.400
1034.500
1061.700
1107.600
1116.500
1138.700
1141.500
1180.400
1184 000
1186.000
1187.000
1233.706
1259.900
1263.000
12€5.600
1292.300
1301.700
1312.000
1323.500
1348.000
1372.000
1702.800
1714.000
1738.000
1850.300
1884.600
1944 ,500
1964.200
2023.900
2246 .000
2367.700
2447.400
2451.200

Yield

0.0024
0.2053
0.0054
0.0066
0.0076
0.0030
0.0100
0.0033
0.0033
0.0020
0.0100
0.1038
0.0154
0.0023
0.0026
0.0136
0.0010
0.0028
0.2520
0.0166
0.0159
0.1368
0.0113
0.0030
0.0040
0.0100
0.0012
0.0027
0.0430
0.0100
0.0018
0.0015
0.0C33
0.9255
G.0247
0.0370
0.0013
0.0033
0.0184
0.0018
0.0622
0.0015
0.0022
0.0020
0.0139
0.0017
0.0011
0.0015
0.0010
0.0013
0.0100
0.0136
0.0011
0.0078
0.0039
0.0066
0.0064
0.0019

r

-

R®*m2/h/Ci Rem/h/Ci

0.5486

0.8028



Nuclide

158 Tb

159 Eu

4

65

63

Half Life

156.1013 5

18.700 m

- 268 -

Energy
keV

79.600

99.000
181.900
218.200
780.200
898.000
398.000
988 .200
962.200
977.500
1107.700
1187.200

67.800

71.800

78.600

80.%Co

90.8G0

95.700
102.500
105.500
108.800
121.900
146.%00
159.800
176.900
227.500
398.200
521.800
551.300
575.500
588.600
596.000
602.200
613.%00
685.700
659.500
668 .900
676.600
681.900
6593.8%0
720. %00
T26.500
733.000
T84, 200
753.900
763.000
804.700
829.700
871.800
880.800
915.700
936.000
1015.000
1038.200
1043.700
1060. 400

Yield

0.1188
0.01465
0.0380
0.0093
0.054%9
2.45011
0.0017
0.8:60
0.2CG0
0.0G16
0.0214
0.0165

0.6900
0.0386
0.3276
0.0kA5
6.0222
0.2516
C.023%
0.0257
0.0100
0.01%2
0.1179
0.0500
0.0868
0.0585
0.0117
0.0058
c.o13¢
J.009%
0.0ik0
0.01:7
0.0376
0.0%56
0.0129
0.2%80
0.1100
0.0679
0.0830
0.0176
0.0058
0.023%
0.0088
0.0328
~.0328
0.0117
0.0924
0.0200
0.0076
0.0117
0.0058
0.0100
0.0176
0.0070
0.0187
0.0100

-
¥

R®*a2/h/Ci Rem/h/Ci

0.%8153

0.5050

-

0.3071

0.3932

|
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Nuclide Z Half Life Energy Yie=ld r T
kaV R*m2/h/Ci Rem/h/Ci
159 Eu 63 18.700 m 1078.400 0.009%4 0.5050 0.3932

1094.800 0.0433
1109.0C00 0.0090
1128.400 0.0187
1159.400 0.J3022
1181.600 0.0041
1220.700 0.0070
1301.500 0.0117
1350.800 0.0043
1433.700 0.0088
1451.600 0.0070
1468.600 0.0100
1520.000 0.0234

159 Gd 64 18.560 h 58.000 0.2625 0.0312 0.0280
79.500 0.0020
226.000 0.0020
343.170 0.0022
363.560 0.10u44

159 Dy 66 1.150E-04 s 57.006 0.9000 0.1635 0.1690
63.000 0.0500
80.000 0.6100

100.000 0.5300
113.000 0.2600
117.000 0.6800
121.000 0.2000
137.000 0.0500
153.000 0.0200
178.000 0.0300
180.000 0.1300
217.000 0.0600

159 Dy 66 144,400 d 58.000 0.2600 0.0088 0.0081

159 Ho 67 33.000 m 41,000 0.0052 0.1483  0.1357
56,700 0.0549
72.500 0.0027
79.900 0.0120
85.700 0.0018
99.500 0.0032

100.600 0.0415
103.000 0.0017
121.000 0.3645
132.000 0.2430
136.400 0.0050
152.400 0.0126
155.800 0.0233
159.400 0.0043
173.000 0.0249
177.600 0.0669
186.300 0.0357
217.700 0.0360
252.900 0.1500
258.900 0.0140
265.500 0.0017
296.000 0.0090
309.600 0.1545




Nuclide

159 Ho

160 Tb

161 Gd

161 Tb

67

65

64

65

Half Life

33.000 m

72.300 d

3.700 m

6.910 d

- 270 -

Energy
keV

338.
395.
620.
706.
766.
807.
838.
850.

881

1201

1271

1312.

56.

77.

85.
102.
105.
134,
165.
.000
.500
258.
.000
283.
315.
338.
360.
394,
42y,
479.
529.

49,

181
191

271

700
400
900
700
300
400
700
700

.300
898.
912.

1016.

1018.

1024.

1075.

.900

86.
197.
215.
298.
309.
337.
392.
682.
765.
872.
379.
962.
966.

1002.
1102.
1115.
1°77.
1199.
.861

000
700
300
900
300
700

788
035
648
575
561
327
500
310
280
030
362
302
155
880
600
120
938
890

140

200
200
500
200
500
000
400

500

500
000
000
700
400
000
700
000

000

Yield

(=} [oYeNolololoNoNeNolleNoloNoNeNolleoNo ool [eNeoNoloReojolololoojoNoloNolololoNe N COO0OODO0OO0OOO0O0OO0OODDO0OOOO

.0063
.0029
.0027
.0099
.0010
.0100
.0315
.0025
.0034
.0032
.0625
.0040
.0020
.0017
.0011
.0015

.1320
.0515
.0395
.2690
.0085
.0032
.0134
.0057
.0200
.0021
.2950
.0980
.2500
.0102
.0053
.0153
1520
.0232
.0750
.0292

.0455
.0200
.0019
.1620
.0100
.0019
.0253
.0065
.0065
.0110
.0091
.0680
.2400
.0190
.6500
.0023
.0019
.0300
.0136

. 1480

r

0.1483

0.6013

0.2204

0.0095

T

R¥m2/h/Ci Rem/h/Ci

0.1357

0.4536

0.1989

N.0084

-l

| o o o o -
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Nuclide

161 Tb

161 Ho

161 Er

161 Er

Z

67

Half Life

6.910 d

2.500 h

7.500E-06 s

3.240 bk

- 271 -

Energy
keV

57.200
74.580
88.900

43.840
49.006
59.230
T77.420
98.000
103.000
157.309
175.4006

59.500

84.500
100.000
106.000
131.000
144,000
147.000
190.6090
253.000

76.230

87.530

90.030

94,130

69.630
105.400
105.700
107.300
109.900
130.350
148.160
152.700
201.470
209.360
211.150
212.770
236.430
252.680
294,000
303.520
314.770
446,900
507.700
511.000
528,000
547,100
592.600
649,200
726.600
799.400
804.400
808.800
808.800
812,000
826.500

Yield

.G160
.0980
.G017

[oNe e

.0100
.3034
.0260
. 1900
L0170
.0430
. 0050
.0066

.8500
.0000
.2106
.5000
.2000
.0400
.5100
.0800
.0800

DOO0OOO0O0OO -0 OO0 0O00O0

0.0360
0.0200
0.0022
0.0400
0.0170
0.0025
0.0C12
0.0017
.0023
.0130
.oouy
.001}4
.0120
.0100
.2800
.0087
.0055
.0053
.0048
.0039
.0260
.0038
.0023
.0029
.0037
.0026
.0330
.0070
.0074
.0016
.0022
.0018
.0010
.0025
.6150

[eRojoNeojouolojoRlooeoNoojeNafolojololofoooNeNo]

T

T I
R*m2/h/Ci Rem/h/Ci

0.0095

0.01

0.16

0.47

17

83

~

o7

0.0084

0.0123

0.1740

0.3582




Nuclide

161 Er

yA

68

Half Life

3.240 b

- 272 -

Energy
keV

83y.500
865.000
868.700
868.900
875.900
878.900
895.700
895.700
931.700
931.700
940.900
962.400
970.300
970.600
973.000
980.300
998.800
101C.700
1078.0200
1098.200
1098.300
1102.600
1102.700
1117.800
1144 ,900
1147.600
1158.900
1171.700
1171.800
1174.500
1174.500
1183.000
1183.500
1185.800
1193.200
1193.200
1193.300
1209.800
1228.000
1228.300
1247.200
1250.500
1268.200
1276.200
1276.500
1279.900
1303.300
1338.200
1358.200
1361.300
1383.200
1417.800
1429.000
1429.300
1434,500
1452.800
1461.800
1464,500

Yield

0.0019
0.0129
0.0037
0.00390
0.0027
0.0018
0.0060
0.0013
6.0012
0.0170
0.0615
0.0017
0.0010
0.0012
0.0022
0.0010
0.0010
0.0010
0.0010
0.0023
0.0026
0.0022
0.0017
0.0020
0.0052
0.0013
0.0052
0.00LYy
0.0038
0.0055
0.0062
0.0032
0.0033
€.0032
0.0013
0.0040
0.0060
0.0038
0.0012
0.0012
0.0025
0.0036
0.0010
0.0014
0.0010
0.00%53
0.0032
0.0022
0.0060
0.0010
0.0013
0.0059
0.0032
0.0032
0.0019
0.0010
0.0013
0.0023

r T ‘

R#m2/h/Ci Rem/h/Ci '

0.4767 0.3582

-
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- 273 -

Nuclide z Half Life Energy Yield r T
keV R®n2/h/Ci Rem/h/Ci
161 Er 68 3.240 h 1488.500 G.0016 0.4767 0.3582

1492.400 0.90013
°553.900 0.0015
1656.800 0.0057
1740.000 0.0040

161 Tm 69 38.000 m 45,600 0.4680 0.1060 0.0997
59.500 0.8930
78.300 0.0040
84,500 0.3870
94.300 0.0570

106.000 0.0720
112.600 0.0700
122.600 0.0350
138.700 0.0100
144,000 0.0320
146.700 0.0730
156.500 0.0060
172.000 0.07&0
172.600 0.01C0
190.600 0.02790
207.000 0.0790
218.200 0.0100
244.500 0.0080
252.500 0.0160

162 Gd 64 9.000 m 38.800 0.0660 0.2490 0.202Y4
402.800 0.4700
441.600 0.5400

162 Tb 65 7.700 m 80.660 0.0710 0.6028 0.4621
185.000 0.0250
185.289 0.1330
260.000 0.7900
622.000 0.0090
697.400 0.0240
807.650 0.4500
882.300 0.1180
888.170 0.3900

1067.006 0.0063
1195.600 0.0010

162 Ho 67 15.000 m 80.660 0.0770 0.0649 0.0497
185.000 0.0070
392.800 0.0050
511.000 0.0840
79%.540 0.0030
980.180 0.0020
1188.000 0.0044
1319.600 0.0370
1372.800 0.0077

162 Ho m 67 68.000 m 80.660 0.0909 0.2782 0.2159
185.000 0.2900
188.716 0.0022
275.600 0.00680
278.400 0.0023
282.864 0.1150




- 274 -

Nuclide Z Half Life Energy Yield r T
KeV R%®m2/h/Ci Rem/h/Ci
162 Ho m 67 68.000 m 302.880 0.0038 0.2782 0.2159

334.000 0.0032
424.700 0.0047
467.900 0.002%
534.200 0.0011
795.540 0.0027
807.650 0.0012
842.500 0.00u46
882.300 0.0037
917.130 0.0059
937.000 0.1090
944,600 0.0016
98C.189 0.0026
1125.800 0.0119
1130.000 0.0038
1134.60C 0.0013
1220.000 0.2300

162 Tm m 69 24.300 s 66.900 0.07390 0.2049 0.1530
102.000 0.0260
227.520 0.0500
337.510 0.0160
345.400 0.0066
354.600 0.0059
453.000 0.0070
477.9G0 0.0070
511.000 0.0520
583.500 0.0033
672.400 0.0090
709.990 0.0360
713.200 0.0070
798.680 0.0560
799.000 0.0560
811.520 0.0660
899.900 0.0680
900.700 0.9680

162 Tm 69 21.700 m 102.000 0.1750 0.6652 0.4943
227.520 0.0710
453.020 G.0037
465.110 9.0025
499.200 0.0014
511.000 0.1502
519.670 0.0059
570.740 0.0195
571.200 0.0019
634.500 0.0017
672.330 0.0560
672.400 0.0184
720.100 0.0015
764.4300 0.0023
798.680 0.0840
799.000 0.0077
821.500 0.0032
830.470 0.0020
841.430 0.0065
899.900 0.,056¢C
900.700 0.0650

- R - B D D = N S B B O O e D A B B e
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Nuclide

162 Tm

rA

69

Half Life

21.700 m

- 275 -

Energy
keV

929.250
957.400
966.240
085.120
993.640
1007.600
1010.560
1027.080
1036.600
1069.010
1092.500
1696.020
1100.000
1115.960
1119.600
1125.500
1170.820
1171.000
1199.800
1213.300
1220.630
1243.000
1250.010
1254.720
1289.400
1793.420
1310.800
1318.420
1328.140
1352.200
1398.200
1404 .230
1410.890
1412.240
1415.900
1430.450
1447.700
1451.300
1470.800
1476.0C0
1493.500
1500.000
1506.400
1521.320
1533.300
1536.100
1549.200
1573.000
1575.800
1595.800
1616.300
1627.600
169¢.000
1698.100
1704 .4900
1716.000
1754.680
1763.400

Yield

0.0018
0.001'2
0.0017
0.0115
0.0048
0.00138
¢.0029
0.0091
0.0017
0.0110
0.0014
0.0044
0.0137
0.0023
0.0014
0.0022
0.007%5
0.0016
0.0011
0.0028
0.0068
0.0011
0.0L480
0.0146
0.0016
0.0053
0.0038
0.0560
0.0087
0.0340
0.0038
0.0284
0.0028
0.0028
0.0014
0.004Y
0.001¢
0.0021
0.0060
0.0014
0.0016
¢.0012
0.0133
0.0065
0.0031
6.0039
0.0028
0.0018
0.0014
0.0043
0.0022
0.0043
0.005GC
0.0050
0.0011
0.0012
0.0074
0.0015

"

I T
R#22/h/Ci Rem/h/Ci

0.6652

0.43943




Nuclide

162 Tm

YA

69

Half Life

21.700 m

- 276 -

Energy
keV

1792.300
1829.200
1838.100
1846.900
1862.000
1864.300
1872.900
1874.700
1914.710
1924.050
1931.540
1959.250
1961.500
1969.300
1974.720
1983.400
2012.300
2015.750
2036.600
2049.200
2062.100
2083.400
2089.900
2097.400
2103.840
2130.5%0
2140.200
2158.170
2192.350
2216.800
2231.700
2257.400
2260.900
2319.100
2335.300
2358.500
2376.300
2389.800
2395.100
2449.900
2465.100
2480.000
2502.100
2505.300
2516.360
2543.100
2603.500
2698.800
2712.700
2813.500
2949.500
2960.800
3077.800
3165.500
3181.200
3191.200
3286.900

5222.100

Yield

0.0018
€.0050
G.0027
0.0015
0.0028
0.0031
0.0012
0.0023
0.006C
0.0072
0.0059
0.0055
0.0019
0.0020
0.0122
0.0014
0.0043
0.0112
0.0011
0.0015
0.0012
0.0020
0.0025
5.0016
0.0035
C.0046
0.0126
0.0030
0.0029
0.0055
0.0084
0.0011
0.0011
0.0013
0.0011
0.0011
0.0011
0.0012
0.0025
0.0017
0.007H
0.0019
0.0014
0.0013
0.0011
0.0013
0.0021
0.0011
0.0014
0.0011
0.0011
0.0016
0.0012
0.0023
0.0018
0.0025
0.002%
0.0015%

T

r I
RE#m2/h/Ci Rem/h/Ci

0.4943

[
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- 277 -

Nuclide A Half Life Energy Yield T T
keV REm2/h/Ci Rem/h/Ci
15 Te 69 21.700 = 3297.900 0.0065 0.6652 0.4943

3389.500 0.0032
3393.600 ©0.001t
3400.300 0.0024
3415.700 0.0026
3435.800 0.0011
3533.500 0.0011
3574.580 0.0042
3587.200 LC33T

162 Yb 70 18.900 m L4_.6€0 0.0610 0.1203 0.1221
118.770 0.6900
163.470 1.0000

164 Tb 65 3.000 m 37.700 0.0020 1.0896 0.8335
73.400 0.7840
93.127 0.9040
123.320 0.0160

131.000 0.0060
145.880 0.0020
148.700 0.0400
154.180 0.0010
159.450 0.0060
168.838 0.3400
174.400 0.0030
185.860 0.9040
196.750 0.0020
200.520 0.0040
206.780 0.0160
211.100 €.0600
215.000 0.2070
259.000 0.0440
277.500 0.0800
294,580 0.06S0
309.120 0.G170
344.830 0.0520
410.340 0.0590
415,000 0.0020
425.000 0.0090
461.500 0.0050
165,000 0.0090
484 700 0.0040
568.000 0.0130
£19.650 0.0040
523.300 0.0060
548.540 0.0800
563.8C0 0.0200
567.000 0.0040
582.500 0.0060
585.900 G.0400
607.000 0 72C56U
611,500 0.1900
617.820 0.1140
625.000 0.0050
$533.000 0.0040
647.300 9.0290
654,500 0©.C030
677,170 9.0090




- 278 -

Nuclide Z Half Life Energy Yielqd r T
keV R#@m2/h/Ci Rem/h/Ci
168 Tb 65 3.00C m 673.670 0.0899 1.0896 0.8335

688.460 0.2000
791.000 0.0040
707.700 0.0C30
724.500 0.0C40
744,400 0.C030
754.770 0.2200
761.700 0.1730
770.200 0.005GC
779.000 0.0130
782.620 0.0540
796.700 0.0060
802.000 0.9060
807.000 0.0200
810.000 0.0100
843.00C 0.9300
845.000 0.0550
856.000 0.0040
874.700 0.0040
903.000 0.0030
$10.000 0.0030
966.000 0.0140
969.000 0.00%0
983.000 9.2080
1015.500 0.C070
1022.605 0.9040
1035.000 0.0050
105¢.000 0.0020
1104.300 0.0100
1123.400 0.0140
1125.0C0 0.0040
1135.000 0.0030
1148.370 0.0170
1152.000 0.0090
1154.800 0.0100
1166.200 0.0190
1169.400 0.0120
1169.400 0.0100
1180.600 0.0080
1189.700 (.0030
1196.200 0.0030
1224 .000 0.0020
1257.500 0.0020
1270.600 0.0060
1278.200 0.0220
1289.800 0.0160
1289.800 0.9400
1320.000 G.0100
1330.000 0.0050
1366.000 0.0190
1377.500 0.0490
1393.000 0.0040
1395.000 0.0030
1411.000 0.0020
1426.,200 0.0050
1433.000 0.00u40
1443,900 0.0800
1485.200 0.0030

- Wh N A B EBE G B G G EE E P Gn S B B B B 8-
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Nuclide z Half Life Energy Yield r T
keV REm2/h/Ci Rem/h/Ci
164 Tb 65 3.000 m 1652.500 0.0049 1.0896 0.8335

1656.700 0.0090
1378.000 0.0030
1889.000 0.0020
1916.000 0.0020
1926.000 C.C020
1932.000 0.0030
1951.000 0.0040
1963.500 0.0070
1990.000 0.0020
2070.400 0.0010
2084.000 0.0030
2100.000 0.0030
2121.%00 0.0030
2132.000 0.0080
2174.50C 0.92040
2500.000 0.0020
2504.000 0.0030
2511.000 0.0130
2759.200 0.0030
2763,300 0.0020

164 Ho 67 29.000 m 73.400 0.0090 0.0011 0.0012
91.390 90.0200

168 Tm 69 2.000 m 91.390 0.3500 0.3677 0.2824
208.000 0.0146
315.460 0.0012
511.C00 0.7936
595.140 0.0043
769.000 0.0144
842.000 0.0040
855.000 0.0028
860.300 0.0113
905.660 0.0034

1015.220 0.0016
1057.850 0.0046
1154.630 0.0168
1165.450 0.0075
1184.320 0.0017
1223.120 0.0064
1295.400 0.0096
13712.390 0.0044
1312.800 0.00732
1325.180 0.0077
1342.590 0.0C14
1386.740 0.0065
1392.520 0.C013
1418.000 0.0016
1486.400 0.0042
1489.250 0.0040
1534.000 0.0015
1610.740 0.0112
1674.350 0.0100
1696.860 0.0028
1742.000 0.0022
1819.840 0.0040
1833.420 0.0010




Nuclide

168 Tm

168 T m

165 Dy

165 Tm

Z

69

69

66

66

69

Half Life

2.000 m

5.100 m

1.258 m

2.334 n

1.253 4

- 280 -

Fnergy
keV

18€2.520
1935.00C
1977.820
2022.520
2381.600
2353.000
2383.630

80.329
91.390
101.240
139.430
208.000
230.490
315.000
385.490
410.200
511.000
587.000
583.230
624.900
647.000
736.700
743.900
758.800
820.670
855.000
898.000
929.900
960.700
967.400
1049.840
1130.000
1140.000
1231.190
1364.600
1370.750
1498.000

108.160
153.800
361.680
515.467

94.700
279.763
361.680
545,834
5h5.718
633.415
715.328

30.000
35.280
47.160
53.200
54,440
59.160

Yield

0.0052
0.0018
0.0010
0.0010
0.0065
0.0013
0.0042

0.0Cc68
0.0480
3.0019
0.0293
0.1670
0.0850
0.1100
0.0032
0.0:62
0.0084
3.0510
0.0081
0.0030
0.0020
G.0018
0.0012
0.0049
0.0150
0.0089
0.0487
0.0014
0.0020
0.0012
0.0175
0.0037
0.0019
0.0460
0.0467
0.0107
0.0016

0.0294
0.6c027
0.0054
0.0155

0.0360
0.0050
0.0084
0.0016
0.0013
0.0057
0.0053

0.0016
0.0032
0.1760
0.0200
0.1890
0.0087

T -

R®m2/h/Ci Rem/

0.3677 0.2
0.2057 Q.1
0.0073 0.0
0.0022 0.9
0.3166 0.2

h/Ci l

824
|
|
625 ll
|
|
|
|
|
|
|
|
062 |I
|
077
|
|
622 ll
§
|
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¥uclide

165 Ta

z

69

Half Life

1.253 d

- 281 -

Energy
keV

60. 400
62.700

70.650
77.260
87.000
38.:20
115.€00
150.850
165.5600
195.700
205.300
210.00C
218.800
233.20)
223.4C0
282.9G0
248.9)0
250.000
264 .€50
279.200
292.300
292.300
296.000
297.360
307.000
312.300
330.700
346 .800
346.8090
356.500
365.500
385.200
399.200
400.400
414.600
421.000
430.400
B42.600
448.300
456.300
460.200
471.800
477.600
484.400
u87.300
513.530
526.900
531.000
536.900
542.400
557 .300
558.200
563.900
573.200
577.800
589.700
605.6C0
508.400

Yield

0.0740
0.0200
0.0180
J.0399
0.0027
0.0029
0.0500
0.0048
0.9020
0.0074
0.0056
0.0067
¢.0300
0.0014
0.0014
0.4330
0.0140
0.0010
0.0053
0.0058
0.0042
0.0153
0.0620
0.1380
0.J015
¢.0088
0.0027
0.0360
0.0059
0.0400
0.0068
0.0019
0.0270
0.0017
0.0014
0.0032
0.0022
0.0088
0.0270
0.0079
0.0k00
0.0042
0.0038
0.0022
0.0130
0.0060
0.0093
0.0025
0.0025
0.0180
0.0012
0.0020
J7.0250
0.0060
0.02022
0.0230
0.0012
G.N03H

r

-

R®*m2/h/Ci Rem/h/Ci

0.3166

0.2622
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Nueclide

165 Yb

166 Dy

166 Ho

166 Ho m

166 Tm

70

66

67

67

69

Half Life

9.900 m

3.400 d

1.117 4

1200.822 y

7.7300 h

-283-

Energy
keV

1296.000
1329.000
1421.000
1451.900
1501.000

54.239
82.470
371.750
426.000

80.574
1379.430
1581.890
1662.440

80.574

94.650
119.040
121.160
135.240
161.750
184.407
190.711
214.760
215.880
231.280
259.716
280.456
300.744
339.780
365.739
410.941
451.524
464.830
529.810
571.000
594%.370
611.520
639.770
644.450
670.510
691.210
711.690
736.670
752.270
778.820
810.310
830.560
875.640
950.940
1120.310
1146.820
1241, 440
1282.120
1400.720
1427.050

73.500

Yield

(=l e jojeloloJoRolofoNooloojolofolojaoNo o oo oRoNoloReoloNoNoNoNoNoRoJoRoNoloNoRo Yo OCO0OO0OO0O OO00O0 OO CO

.0018
.0018
0017
.0012
.0031

.0067
.1300
.0046
.0054

.0620
.0093
.0018
.0012

1270
.0014
.0018
.0027
.0010
.0011
.7500
.0022
.0056
.0265
.0025
0112
.3040
.0380
.0017
.0257
.1180
.0312
.0125
. 1040
.0590
.0071
.0142
.0016
.0018
.0590
.0156
.6000
.0010
.1340
.0337
.6400
.1080
.0081
.0310
.002}4
.0022
.0102
.0024
.0056
.0060

.0010

r

0.1230

0.0073

0.0111

0.9666

0.9256

T

R®*n2/h/Ci Rem/h/Ci

0.0985

0.0C74

0.0090

0.7404

0.6882




Nuclide

166 Tm

A

69

Half Life

T7.700 h

- 284 -

Energy
keV

80.574
84.150
96.800
131.000
154.450
170.350
184,400
194.800
215.200
228.150
238.500
280.456
298.000
345.700
389.400
403.900
410.900
429.700
459.600
496.700
511.000
520.900
529.813
543.400
557.700
563.200
594.370
598.700
604.300
654,600
672.000
674.600
691.210
702.400
705.300
712.400
729.400
757.700
778.817
785.890
810.300
875.640
928.000
1045.800
1057.500
1078.900
1084.800
1120.800
1152.300
1161.400
1176.500
1203.900
1216.300
1235.300
1263.200
1273.400
1300.800
1347.000

Yield

0.1147
0.0049
0.0012
0.0120
0.0037
0.0010
0.1600
0.0120
0.0550
0.0030
0.0040
0.0029
0.0040
0.0037
0.0037
0.0088
0.6015
0.0022
0.0290
0.0026
0.0333
0.0024
0.0028
0.0010
0.0025
0.0020
0.0280
0.0160
0.0020
0.0025
0.0700
0.0200
0.0730
0.0100
0.1040
0.0060
0.0C60
0.0240
0.2000
0.0960
0.0100
0.0400
0.0060
0.0030
0.0070
0.0060
0.0040
0.0020
0.0120
0.0034
0.0850
0.0090
0.0063
0.0150
0.0100
0.1460
0.0120
0.0090

r T
R*m2/h/Ci Rem/h/Ci
0.9256 0.6882
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Nuclide y 4 Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
166 Tm 69 7.700 h 1374.300 0.0530 0.9256 0.6882

1430.900 0.0070
1505.000 0.0083
1653.200 0.0100
1837.200 0.005%
1868.200 0.0430
1895.700 0.0083
2052.900 0.202C
2080.006 0.0720

166 Yb 70 2.363 d 82.290 0.1522 0.0056 0.0061

166 Lu m2 T 1.810 m 102.380 1.1000 3.8862 2.9385
152.490 0.1300
228.120 1.4000
285.070 1.0000
345.000 0.0400
407.000 0.0400
412.200 0.1100
421.260 0.1900
464.290 0.0700
§70.200 0.0500
526.010 0.2700
568.500 0.0700
570.930 0.2900
581.000 0.1100
625.300 0.0600
643.200 0.3200
680.900 0.0600
701.900 0.0900
T705.080 0.4000
708.820 0.1300
747.100 0.0400
811.920 0.8900
830.060 0.9300
832.200 0.2400
866.400 0.1100
932.350 0.7300
936.790 0.7500
984.600 0.2000

1023.800 0.0600
1054,700 0.0800
1060.280 0.0500
1276.920 0.1100
1283.450 0.3500
1349.400 0.0500
1354.250 0.0900
1504.900 0.1100
1582.200 0.0200
1698.600 0.1200
1801.300 0.0900
1974.000 0.0600

166 Lu m1 71 2.120 m 102.380 0.1100 1.0277 0.7658
228.120 0.0400
511.000 0.6960
518,000 0.0100
1067.320 0.0550



Nuclide

166 Lu m1

166 Lu

y A

(A

71

Half Life

2.120 m

2.650 m

- 286 -

Energy
keV

1249.400
1256.640
1358.79¢C
1427.180
1477.500
1529.730
1579.400
1820.400
1923.000
1996.250
2098.609
2324.500
2425.900

67.570

74.920

93.200

99.530
102.380
139.000
160.000
166.600
191.800
195.540
208.650
212.400
219.400
228.120
248.530
268.160
272.200
274.410
276.280
288.870
294,800
319.370
330.900
337.500
353.960
360.090
367.950
377.400
382.970
386.700
397.020
430.280
442,870
445,800
453,860
467.700
474,740
487.200
490,400
494,200
511.000
523.900
534.200
537.6U40

Yield

0.0150
0.1500
0.1320
0.2260
0.0270
0.1090
0.0100
0.0090
0.0240
0.0330
0.1590
0.0930
0.0060

0.0390
0.0090
0.0020
0.0045
0.2500
0.00%41
0.0024
0.0016
0.0049
0.0085
0.0370
0.0114
0.0033
0.7700
s.0480
0.0081
0.0163
0.0990
0.1360
0.0190
0.0039
0.0075
0.0045
0.4070
0.0054
0.0360
0.3120
0.0037
0.0310
0.0028
0.0147
0.0500
0.0053
0.0022
0.0157
0.0037
0.0273
0.0063
0.0044
0.0024
0.4200
0.0050
0.0053
0.0810

r T
R¥m2/h/Ci Rem/h/Ci
1.0277T 0.7658
1.1344 0.6965%
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Nuclide

166 Lu

166 Hf

z

A

72

Half Life

2.650 m

6.770 m

- 287 -

Energy
keV

ST7.700
625.300
629.320
648.100
659.930
705.000
708.820
T14.390
735.200
760.900
794.410
812.000
814,460
832.200
837.570
860.560
901.500
936.790
975.000
997.380
1021.200
1056.420
1060.280
1067.340
1122.380
1144,.400
1151.100
1165.200
1174.800
1185.200
1186.900
1197.200
1201.500
1234.200
1240.050
1261.700
1290.710
1301.900
1306.000
1310.800
1349.400
1354.350
1398.000
1459.630
1487.300
1497.330
1505.100
1582.200
16.°.630
1640.300
1645.400
1685.850
1720.300

78.760
93.050
170.000
244,600

Yield

0.0800
0.0041
0.0700
0.00M
0.0370
0.0053
0.0114
0.0061
0.0037
0.0024
0.c¢30¢C
0.5122
0.0670
0.0600
0.3273
0.0330
0.9041
0.0570
0.0033
0.1790
0.0055
0.07:0
0.0130
0.0250
0.0400
0.0049
0.0045
0.0041
0.0440
0.0081
0.0041
0.0057
0.0041
0.0085
0.0134
0.0033
0.0970
0.0065
0.0049
0.0053
0.0033
0.0170
0.0073
0.0780
0.0106
0.0073
0.0073
0.0024
0.0094
0.0037
0.0028
0.0049
0.0024

0.4100
0.0330
0.0045
0.0160

r T
R®a2/h/Ci Rea/1./Ci
1.1244 0.8965
0.1167 0.0999
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Nuclide

167 Ho

167 Er
167 Ta

167 Yb

167 Hf

168 Ho

A

67

68
69

70

72

67

Half Life

3.100 h

2.280 s
9.240 4d

7.500 m

2.050 m

3.000 m

- 289 -

Energy
keV

398.600
403.000
430.000
460.000
463.000
480.000
668.000
745.000

207.800

57.100
207.800
531.500

37.050
62.900
105.190
106.160
113.320
116.570
131.990
143.460
169.040
176.230
177.220
511.000
920.320
1037.070
1234.630

139.900
175.400
315.240
511.000

79.800
99.000
99.289
184.281
198.221
§22.302
447.461
546.730
557.010
631.670
645.560
720.170
730.580
741.300
748,290
815.900
821.090
829.890
914.860
1173.500
1297.270
1358.990

Yield

0.0092
0.0330
0.0013
0.0210
0.0046
0.0015
0.0023
0.0017

0.4170

0.035¢
0.4100
0.0160

0.0010
0.0490
0.0059
0.2250
0.5500
0.0282
0.0278
0.0210
0.0016
0.2040
0.0270
0.0100
0.0012
0.0061
0.0016

0.0310
0.0490
0.8120
0.8580

0.1000
0.0012
0.0029
0.0610
0.0240
0.0022
0.0136
0.0016
0.0066
0.0320
0.0011
0.0076
0.0150
0.3600
0.0013
0.1800
0.3400
0.0020
0.0086
0.0014
0.0034
0.0019

r T
R#a2/h/Ci Rem/h/Ci
0.2002 0.1805
0.0457 0.0b26
0.0510 0.0467
0.0736 0.0746
0.4034  0.3346
0.4619 0.3398



Nuclide

168 Ho

168 Tm

168 Lu

Y 4

67

69

71

Half Life

3.000 m

93.100 d

5.300 m

- 290 -

Energy
keV

1371.
1603.
1651.
1768.
1835.
1848.
1850.
1930.
2345,

79.
98.
99.
184,
198.
272.
348.
B22.
uy7.
546.
557 .
631.
645.
673.
720.
730.
41,
748.
815.
821.
829.
914,
1277.
1461.

111.
112.
145.
156.
179.
223.
228.
324.
348.
374.
384,
397.
.000
479.
.000
.800
583.
.000
.500
1185.
1233.
.500
.500

401

511
539

860
1158

1387
1413

850
720
370
360
800
240
420
250
080

800
984
289
281
221
870
500
302
461
730
010
670
560
490
170
580
300
290
900
090
890
860
330
740

400
400
000
600
600
600
600
700
300
200
750
200

400

400

000
500

Yield

0.0130
0.0012
0.0012
0.0025
0.0011
0.0024
0.0017
0.0012
0.0020

0.1100
0.0062
0.0374
0.1640

CO000OOO0OCO0O0OOOOOOO0ODOO0 0000000000000 D
- L] L] L] - - L} * - L] - [ - L[] L] L] L] - L] [ ] L] L) * L] L] . Ll L ] L ] L] L] L] . . . * L) . [ ] L ] [)
o
-
N
=2

r T
R®*a2/h/Ci Rem/h/Ci

0.8619 0.3398

0.6043 0.4611

0.5558 0.4357
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Huelide

168 Lu m

m

A

Half Life

5.300 m

9.700 m

- 291 -

Energy
keV

1483.600
1525.000
1533.300
1686.000
1712.000

68.000

87.730

99.500
122.800
131.000
148.500
198.820
286.500
298.750
348.300
371.800
379.900
38%.750
384.800
§67.900
383.000
511.000
606.900
652.300
697.500
717.000
730.300
752.500
780.500
806.000
853.500
884,600
896.000
902. 300
965.000
979.200
983.800
987.900
1012.900
1015.700
1032.600
1071.700
1083.800
1089. 300
1136.800
1164.700
1193.000
1219.900
1233.500
1256.500
1264.500
1289.000
1303.200
1311.200
1337.700
1360.000
1363.900

Yield

0.1730
G.0108
0.0070
0.0480
0.00A8

0.6016
0.13%0
0.02%0
0.00A43
0.0180
0.0130
0.2800
0.0109
0.0260
0.01%0
0.0078
0.0062
0.0062
0.0062
0.0109
0.0031
0.2523
0.0125%
0.0062
0.0047

r

T

R*w2/h/Ci Rem/h/Ci

0.5558

1.1873

0.8357

0.8539



Muclide

168 Lu »

169 Yb

169 Lu

y 4

A

70

A

Half Life

6.700 m

32.010 4

1.819 ¢

- 292 -

Energy
eV

1387.500
1392.000
1%420.800
1463.500
1510.000
1848.609
1917.500
1969.500
2116.000
2181.300
2273.000
23%0.000

63.119

93.613
109.777
118.187
130.520
177.210
197.953
2%0.%00
261.072
307.73¢

62.750
70.850
75.000
87.%00
90.750
92.0C0
10%.350
110.900
133.500
134.600
156.900
161.700
165.000
166.500
191.300
198.800
226.200
244 .%00
258.500
291.300
369.200
378.600
§04.200
456.500
470.400
4380.000
§82.900
489.000
511.000
545.500
548.500
560.500
563,000
576.400

Yield

0.009%
0.009%
0.1050
0.0250
0.0187
0.00A7
0.0109
0.0047
0.0125
0.0280
0.35G678
0.0109

0.%8160
0.0255
0.17%0
0.0191
0.1150
0.2230
0.3590
0.0012
0.0168
0.0990

0.1230
0.2250
0.003%
0.1790
0.0300
0.0170
0.0200
0.0550
0.0064
0.0130
0.0148
0.0010
0.0184
0.0018
0.2220
0.0090
0.0027
0.0047
0.0044
0.0044
0.0100
0.02450
0.002%
0.0064
0.0050
0.001%
0.0023
0.0018
0.0247
0.0036
0.0036
0.0010
0.0030
0.0094

r

A%a2/h/Ci Rem/n/Ci

1.1873

0.1080

0.5978

-

0.8539

0.1056

0.4552

|
|

!
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Buclide

169 Lu

z

"

Half Life

1.819 4

- 293 -

Energy
ke¥

590.600
623.000
635.300
636.200
687.200
655.%00
670.000
675.900
§90.7C0
707.5¢CC
719.800
728.500
760.700
761.700
820.900
879.700
889.500
920.600
960. 300
1060.000
1064.900
1C€8.200
1073.600
1076.500
1109.800
1162.000
1170.800
1176.5%00
1184.500
1198.600
1205.700
1211.800
1219.3%00
1280.500
1258.900
1256.5%00
1271.609
1276.5C0
1290.200
1311.900
1317.960
1350.000
1372.500
1375.800
1378.500
1391.700
1410.700
142%.800
1850.5%00
1862.800
1897.700
1502.900
1517.000
152%. %00
1529.600
1590.200
1618.8%00
1675.000

Yield

9.0062
9.0027
C.00%0
0.0023
0.0033
0.0016
0.002%
0.0010
0.0130
0.0050
0.0035
0.003%
3.0090
0.0100
0.0020
J.0054%
0.0%80
0.001A
0.2370
0.0175
0.0033
0.0080
0.0067
0.0010
0.0020
0.0020
0.0068
0.0020
0.021%
0.0013
0.0060
0.00&87
0.0020
0.0333
0.0053
0.0013
0.0079
©.0027
¢.0100
0.0026
0.0013
0.0017
€¢.0017
0.0067
0.029C
0.0162
0.0019
0.001%
0.09%0
0.013C
0.0017
0.0017
0.0029
0.00'%
0.C0062
0.0050
0.0053
0.0047

r

’

R%m2/h/Ci Rem/h/Ci

0.5978

0.8552




- 294 -

Nuclide /A Half Life Energy Yield r T
keV R%#m2/h/Ci Rem/h/Ci
169 Lu 71 1.419 4 1682.000 0.0047 0.5978 0.4552

1688.700 0.0038
1688.700 0.1000
1707.300 0.0060
1782.000 0.0092
1973.900 0.0034
1994.900 0.0044
2055.800 0.0074
2139.700 0.0019
2159.200 0.0010
2222.500 0.0014
2236.600 0.0043

169 Hf 72 3.250 m 123.600 0.1300 0.3758 0.2934
' 369.500 0.1040
492.860 0.8960
511.000 0.3120

170 Ho 67 2.800 m 78.700 0.1200 0.7152 0.5304
181.600 0.25060
280.800 0.0240
412.900 0.02560
477.300 0.0300
672.000 0.0310
750.300 0.0620
843.200 0.0360
853.000 0.0410
890.000 0.1900
931.800 0.3500
941.100 0.1800
957.000 0.0370

1024.700 0.0110
1044.100 0.0590
1111.600 0.0190
1138.500 0.1900
1147.800 0.0027
1152.900 0.0190
1225.800 0.0400
1306.900 0.0053

170 Tm 69 U4.060E-06 s 68.000 0.1600 0.0522 0.0%u43
76.000 0.0300
115.000 0.0770
144,000 0.6100

170 Tm 69 128.600 d 84.257 0.0326 0.0012 0.0013

170 Lu 71 2.000 d 8u4.262 0.0870 0.9487 0.7001
152.600 0.0027
193.130 0.0207
241.500 0.0023
283.050 0.0020
286.600 0.0045
323.570 0.0034
395.950 0.0019
419,650 0.0050
455,500 0.0013
492,580 0.0057



- 295 -
Nuclide YA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
170 Lu 71 2.000 d 540.150 0.0021 0.9487 0.7001

544.240 0.0083
572.200 0.0125
579.400 0.0045
688.000 0.0020
707.100 0.0013
829.300 0.0049
839.300 0.0070
855.150 0.0096
884.100 0.0034
926.400 0.0026
93%{.750 0.0158
942.450 0.0021
947.800 0.0016
954.300 0.0022
966.850 0.0014
970.200 0.0011
980.300 0.0013
983.670 0.0031
985.1060 0.0540
987.250 0.0166
988.500 0.0013
999.000 0.0023
999.600 0.0152
1002.300 0.0013
1003.200 0.0345
1028.800 0.0081
1050.400 0.0099
1054.280 0.0460
1055.230 0.0022
1057.700 0.0021
1061.350 0.0022
1061.390 0.0211
1092.000 0.0019
1101.700 0.0095
1113.100 0.0010
1119.400 0.0018
1133.600 0.0103
1137.000 0.0016
1138.650 0.0349
1141.300 0.0051
1144,650 0.0167
1145,800 0.0175
1181.500 0.0045
1206.300 0.0013
1217.300 0.0020
1218,500 0.0136
1222.300 0.0064
1225.650 0.0480
1230.200 0.C011
1235.900 0.0023
1257.200 0.0137
1263.450 0,0031
1268.300 0.0012
1280.250 0.0790
1294.700 0.0284
1306.300 0.0049
1307.550 0.0108

remngd  SENSS WERS NN  pweny st e pusnd PUNN B DI DD pamy e e gl P DY M
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Nuclide

170 Lu

Z

(Al

Half Life

2.000 d

- 296 -

Energy
keV

1308.000
1312.900
1323.000
1341.200
1361.100
1364.600
1373.500
1380.800
1383.600
1395.000
1395.650
1403.79¢C
1405.150
1410.300
1413.200
1426.720
1427.270
1428.080
1435.400
1449.640
1450.200
1455.250
1459.850
1482.150
1512.500
1514.600
1534.550
1550.550
1575.100
1602.200
1609.400
1641.300
1678.600
1700.900
1843.300
1860.300
1901.350
1955.650
2031.700
2040.000
2041.880
2116.000
2116.600
2126.110
2191.150
2268.100
2275.400
2279.900
2315.900
2364.100
2400. 150
2411,900
2424,400
2438.600
2452,.700
2496.150
2523.000
2582.900

Yield

0.0012
0.0031
0.0017
0.0316
0.0011
0.0u448
0.0017
0.0012
0.0019
0.0040
0.0220
0.0020
0.0253
0.0013
0.0022
0.0045
0.0033
0.0338
0.0025
0.0013
0.0157
0.0114
0.0105
0.0060
0.0248
0.0055
0.0091
0.0045
0.0050
J.0010
0.0022
0.0031
0.0022
0.0013
0.0012
0.0054
0.0059
0.0134
0.0036
0.0254
0.0590
0.0016
0.0049
0.0500
0.0159
0.0019
0.0087
0.0019
0.0021
0.0145
0.0041
0.0080
0.0012
0.0010
0.0013
0.0074
0.0013
0.0014

r

m
1

R*m2/h/Ci Rem/h/Ci

0.9487

0.7001



. Ty

Nuclide

170 Lu

170 Hf

Z

T

72

Half Life

2.000 d

16.010 n

- 297 -

Energy
keV

2561.000
2663.950
2691. 450
2698.800
2748.150
2775.700
2783.000
2845.300
2849.500
2855.400
2926.500
2939.650
3036.900

39.060
by .520
47.800
54.030
55.190
62.800
70.420
71.480
71.580
74.900
80.130
98.550
99.930
112.800
113.900
115.000
115.950
116.900
117.800
119.150
120.190
146.300
162.600
164.710
168.0n0
169.000
185.1400
198.500
208.100
209-300
225.500
242,800
257.800
262,000
269.000
278.800
291.400
304.100
308.900
310.500
315.400
349.000
378.000

Yield

0.0022
0.0122
0.0222
0.0059
0.0207
0.0011
0.0100
0.0167
0.0021
0.0032
0.0058
0.0150
0.0021

0.0070
0.0032
0.0370
0.0139
0.0142
0.0014
0.0028
0.0028
0.0011
0.0022
0.0078
0.0420
0.0250
0.0011
0.0022
0.0025
0.0081
0.0047
0.0056
0.0106
0.1910
0.0145
0.0173
0.3300
0.0050
0.0075
0.0027
0.0011
0.0017
0.0340
0.0064
0.0109
0.0010
0.0011
0.0011
0.0014
0.0011
0.0134
0.0038
0.0260
0.0012
0.0014
0.0137
0.0016

r

T

R#p2/h/Ci Rem/h/Ci

0.9487

0.2623

0.7601

0.2117
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Nuclide rA Yield r T

R®m2/h/Ci Rem/h/Ci

Half Life Energy

keV

16.010 h

171 Lu m

425.700
470.200
481.300
501.600
510.900
540.700
572.900
587.100
602.200
608.800
615.500
620.700
669.1400
686.700
740.800
T46.500
757.100
770.200
801.700

111.621
116.656
124,017
210.600
237.140
277.430
295.901
308.291
371.960
670.700
676.100
784.100
796.600
907.700

66.718
1.000

46.516
55.679
66.718
72.365
75.872
85.590
91.390
109.270
163.800
194.880
498.700
517.700
627.000
667.290
689.200
712.560
739.670
767.380
780.530

0.0110
0.0067
0.0470
0.0470
0.0021
0.0310
0.18u40
0.0033
0.00Mm
0.0021
0.0047
0.2280
0.0021
0.0033
0.0023
0.0011
0.0051
0.0016
0.0033

0.2100
0.0235
0.0930
0.0066
0.0031
0.0059
0.2950
0.6600
0.0026
0.0026
0.0029
0.0025
0.0065
0.0065

0.0015
0.0020

0.0320
0.0620
0.3300
0.1900
0.6200
0.0660
0.0230
0.0220
0.0019
0.0021
0.0013
0.0046
0.0089
0.1160
0.0252
0.0123
0.5300
0.0076
0.0470
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Nuclide A Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci

171 Lu (A 8.220 4 825.670 0.0018 3.3925 0.30M
839.770 0.0340
852.830 0.0280
902.100 0.0018
Yy48.480 0.0012
1281.720 0.0036

172 Er 68 2.054 4 38.690 0.0092 0.3135 0.2U490

56.620 0.0880

- 59.690 0.0540
62.520 0.0316

68.000 0.3700

— 75.000 0.0022
127.800 0.0570

164.000 0.0080

- 202.720 0.0117
344,820 0.0070

383.500 0.0271

407.340 0.4500

- 446.006 0.0316
475.550 0.0111

535.140 0.0031

- 610.000 0.4700

172 Tm 69 2.650 d 78.750 0.0660 0.2367 0.1759

90.600 0.0014

- 142.560 0.0022
181.520 0.0278

399.740 0.0012

— 436.100 0.0025
490.420 0.0042

528.260 0.0013

H 857.540 0.0074
912.00C 0.0143

964.120 0.0034

1039.000 0.0014

M 1076.160 0.0080
1093.580 0.0600

1119.740 0.0025

— 1155.000 0.0016
1205.620 0.0016

1288.790 0.0051

— 1348.170 0.0018
1387.150 0.0560

1398.000 0.0081

1402.500 0.0018

— 1465.900 0.0450
1470.340 0.0188

1476.700 0.0031

— 1529.730 0.0510
1584.000 0.0058

1608.480 0.0420

172 Yb 70 3.600E-06 s 78.700 0.1066 0.7492 0.5957
90.700 0.2500
e 112.700 0.2900
174.600 0.6u485
181.600 0.3634
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Nuclide y4 Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
172 Yb 70 3.HA00E-G6 s 197.600 0.9700 0.7492 0.5957

203.400 0.3023
279.700 0.2289
723.000 0.0030
813.500 0.0200
912.800 0.1300
1003.500 0.0300
1011.000 0.2300
1093.200 0.0500
1094.400 0.4900
1116.200 0.0300
1184.000 0.0030

172 Lu 71 6.700 d 78.670 0.1060 0.9934 0.7407

90.570 0.0520
112.700 0.0450
145,720 0.0016
181.470 0.1990
196.360 0.0012
203.370 0.060U4
247.12¢ 0.£750
264.760 0.0065
270.000 0.0220
279.700 0.0110
319.000 0.0017
323.890 0.0157
330.440 0.0062
358.480 0.0012
3066.680 0.0032
372.500 0.0277
377.520 0.0318
399.750 0.0054
410.300 0.0208
423.000 0.0017
427.570 0.0015
432.530 0.0154
437.550 0.0024
443.420 0.0016
482.130 0.0072
486.170 0.0074
490.400 0.0200
512.780 0.0016
524,320 0.0024
528.230 0.0401
536.260 0.0070
540.150 0.0134
551.190 0.0043
566.280 0.0017
576.780 0.0036
584.600 0.0037
594,560 0.0058
607.160 0.0065
625.600 0.0029
630.820 0.0030
644,400 0.0024
681.760 0.0076
697.260 0.0590
709.130 0.0072
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Nuclide

172 Ta

173 Er

A

73

68

Half Life

36.800 m

1,400 m

- 302 -

Energy
keV

280.000
289.290
318.800
335.220
366.140
379.790
382.590
402.000
406.000
§19.740
445.000
458.690
500.700
503.000
511.000
564.190
643.260
653.640
721.900
776.000
820.440
835.000
839.000
843.8L40
872.000
952.250
980.000
988.900
995.520
1034.390
1050.000
1075.300
1085.580
1109.300
1147.170
1153.850
1162.470
1172.770
1186.540
1199.800
1209.860
1240.490
1264.,160
1266.000
1277.620
1330.400
1375.220
1387.000
1419.770
1479.570
1481,630
1544,600
1695.580
2141.200
2355.000

94.20¢
116.140

Yield

[=RefoNoRoloRoloRaooloYoloRoloNoolololaYoNooNoloNoloNoloRoleRoloNooNoNoolo oo NoNoNoNo oo oo oo o N ool o)

oo

.0016
.0158
.0490
.0068
0031
.0084y
.0042
.0033
.0031
.0016
.0062
.0052
.0073
.0126
.5006
.0059
.0216
.0047
.0052
.0239
.0320
.0047
.0040
.0090
.0140
.0185
.0370
.0023
.0206
.0192
.0220
.0350
.0760
. 1400
.0020
.0125
.0108
.0055
.0254
.0028
.0160
.0200
.0196
.0246
.0269
.0760
.0197
.0255
.0050
.0225
.0033
.0620
.0082
0027
.0056

.1900

r T
R¥m2/h/Ci Rem/h/Ci
0.7854 0.5986
0.4351 0.3464



| |
I - 303 -
Nuclide YA Half Life Energy Yield r T
l keV R*m2/h/Ci Rem/h/Ci
173 Er 68 1.400 m 118.600 0.0250 0.4351  0.3464
122.400 0.2060
l 192.800 0.14700
199.200 0.4800
800.800 0.1000
l 895.200 0.5400
173 Tm 69 8.240 h 62.600 0.0090 0.2188  0.1831
398.900 0.8770
l 461.400 0.0680
173 Lu 71 1.371 y 62.150 0.0022 0.0316 0.0295
l 78.640 0.0780
100.695 0.0312
: 171.350 0.0177
l 179.300 0.0084
233.500 0.0035
272.010 0.1300
285.330 0.0035
l 350.660 0.0019
557.300 0.0030
635.900 0.0087
l 173 Hf 72 24,000 h 123.620 0.8300 0.1771  0.1701
134.950 0.0460
l 139.570 0.1220
161.900 0.0600
171.500 0.0012
296.900 0.3670
l 306.560 0.0670
311.200 0.1120
357.000 0.0047
ﬁ 511.000 0.0074
540.300 0.0037
549.900 0.004Y4
718.500 0.0029
‘E 853.400 0.0032
875.000 0.0023
879.700 0.0039
l 899.100 0.0099
1034.100 0.0042
1038.700 0.0032
l 1205,700 0.0030
173 Ta 73 3.650 h 37.400 0.0124 0.2669 0.2067
58.000 0.0049
l 69.700 0.0600
81.500 0.0147
90.100 0.0037
l' 90.300 0.0500
115.000 0.0038
160.400 0.0500
172.200 0.1750
I 180.600 0.0220
205.400 0.0016
.- 246,800 0.0012
| 267.000 0.0033
438.300 0.0030



- 304 -

Nuclide yA Half Life Energy Yield r T

keV R#m2/h/Ci Rem/h/Ci

173 Ta 73 3.650 h 511.000 0.4482 0.2669 0.2067
529.800 0.0045
549.600 0.0037
587.800 0.002¢C
667.700 0.0033
685.600 0.0012
700.600 0.0120
730.600 0.0069
739.600 0.0010
742.000 0.0010
778.200 0.0050
7994100 0.0044
811.700 0.0040
822.800 0.0032
846.100 0.0046
851.000 0.0012
857.600 0.0028
864.600 0.0033
873.000 0.0070
876.600 0.0035
888.700 0.0018
914.000 0.0028
938.700 0.0010
942.000 0.0018
950.400 0.0024
958.600 0.0050
995.400 0.0026
1006.600 0.0056
1030.000 0.0160
1045.200 0.0030
1085.500 0.0030
1127.000 0.0010
1178.700 0.0026
1208.200 0.0270
1253.000 0.0016
1343.200 0.0018
1368.200 0.0038
1380.300 0.0054
1393.500 0.0072
1405.300 0.0010
1413.500 0.0012
1425.200 0.0014
1432.200 0.0056
1492.500 0.0012
1574.200 0.0033
1585.700 0.0010
1597.600 0.0028
1613.200 0.0047
2001.300 0.0010

174 Tn 69 5.400 m 76.480 0.1000 0.9807 0.8010
176.643 1.0700
224.235 0.0030
273.000 0.9000
288.000 0.0140
319.500 0.0030
363.500 0.0250
366.480 0.9600



Nuclide

174 Tm

178 Lu m

174 Lu

174 Ta

175 Tm

rA

69

71

73

69

Half Life

5.500 m

142.000 d

3.312 y

72.000 m

15.200 m

- 305 -

Energy
keV

443.500
494,000
628.400
860.600
992.000
1241.830
1264.600
1305.470

44.730

67.000
111.800
126.200
176.643
273.000
992.000

76.480
1241.830

91.000
206.470
310.840
454,000
511.000
602.900
764.900
809.300
900.400
971.400

1096.500
1136.000
1151.900
1205.900
1227.000
1303.700
1359.000

104.527
162.500
172.166
295.600
311.270
325.300
363.957
394.000
405.147
423.500
428.626
436.159
477.401
487.840
505.030
514,863
534.723
556.090
577.280
602.770

Yield

0.0129
0.1050
0.0200
0.0250
0.8400
0.014¢
0.0250
0.0060

0.1230
0.0743
0.0040
0.0050
0.0070
0.0070
0.0070

0.0537
0.0600

0.1600
0.6420
0.0140
0.0020
0.4731
0.004y
0.0130
0.0080
0.0059
0.0120
0.0043
0.0070
0.0084
0.0520
0.0240
0.0020
0.0200

0.0140
0.0040
0.0024
0.0040
0.0070
0.0028
0.1280
0.0330
0.0026
0.0034
0.0010
0.0230
0.0280
0.0072
0.0040
0.8660
0.0200
0.0027
0.0124
0.0013

T T
REm2/h/Ci Rem/h/Ci
0.9807 0.8010
0.0135 0.0107
0.0406 0.0305
0.3139 0.2512
0.6415 0.483Y



- 306 -

Nuclide z Half Life Energy Yield r T

keV R%®a2/h/Ci Rea/h/Ci

175 Tm

175 ¥b

175 Hf

175 Ta

69

70

72

73

15.200 =

4.190 d

70.000 d

10.500 %

625.800
$39.27%
657.320
670.200
685.000
767.130
800.000
811.390
858.260
871.690
89%.680
941.150
948.000
954.100
982.100
982.550
993.000
1053.%800
1126.500
1134.200
1154.500
1168.000
1176.300
1237.000
1252.600
1261.900
1308.900
1335.800
1349.600
1376.900
1854.800
1511.000
1525.100
1558.800
1600.000

113.803
137.656
144,861
282.517
396.322

89.360
113.800
229.600
318.900
343.400
353.600
432.800
432.800

50.500
70.500
77.300
81.500
87.500
90.000
100.800

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.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

0.
.0017
0172
.0570
.0012
.0038
.0010

CO0O0O0O0

0031
2610
con
0018
0011
003
6020
0830
0570
J054
0780
1820
0037
0180
0090
0990
0037
0014
0034
0028
0033
0013
0031
0028
0023
0027
00A3
0047
0011
0300
0013
0011
0126
0017
0017

0191
0012
0033
0310
0650

0235
0031
0076
0017
8686
0023
0160
0170

0037

0.6%15

0.0209

0.1803

0.4283

0.883%

0.0184

0.1629

0.3324
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Buclide

175 Ta

4

73

Half Life

10.500 h

- 307 -

Energy
keV

108.800
125.900
125.900
126.600
126.600
132.000
180.900
162.000
162.500
102.500
176.900
179.100
185.800
192.700
196.%00
207.800
213.%00
216.400
230.800
259.800
266.900
266.900
280.500
288.900
298.000
308.900
388.500
361.800
386.000
393.200
§36.800
§23.300
861.900
875.00C
485.600
511.000
525.000
539.600
585.200
561.600
599.800
619.8%00
701.000
730.600
789.500
789.100
808.600
8482.700
8%89.100
852.300
857.700
866.300
872.900
876.800
893.500
900.200
925.200
947.100

Yield

0.0300
0.0250
0.0550
0.003%
0.0027
0.0015
0.0220
0.0080
0.G140
0.0016
0.92027
0.0122
0.0061
0.0035
0.0015
0.1330
0.0010
0.0018
0.0067
0.0049
0.0082
0.1030
0.0065
0.01M1
0.0016
0.0016
0.11%0
0.0032
0.0061
0.0201
0.03%0
0.0015
0.0022
0.019%
0.0013
0.0126
0.0032
0.0091
0.0012
0.001%
0.0022
0.0082
0.0019
0.00%49
0.0023
0.0012
0.0061
0.0012
0.0086
0.0011
0.0300
0.0051
0.0030
0.0072
0.0014
0.0065
0.0011
0.0019

~

-

R¥a2/h/Ci Rem/h/Ci

0.8253

0.332a



Nuclide

175 Ta

A

13

Half Life

10.500 h

- 308 -

Energy
keV

962.100

967.000

990.500

993.800

998.300
1019.500
1035.400
1061.900
1087.700
1091.300
1095.700
1118.400
1120.300
1124.500
144,100
1174.000
1205.800
1208.500
1212.100
1225.600
1249.000
1249.800
1259.200
1261.100
1271.100
1282.800
1293.300
1348.900
1386.000
1399.200
1446.600
1451.600
1462.000
1465.000
1468.300
1483.000
1490.100
1506.100
1525.900
1560.300
1577.000
1581.200
1586.000
1611.300
1616.000
1618.200
1631.400
1636.000
1659.200
1680.200
1686.400
1707.700
1711.800
1721.800
1736.700
1744,800
1793.100
1811.800

Yield

0.0137
0.0019
0.0046
0.0022
0.0240
0.0038
0.0076
0.0011
0.0011
0.0017
0.0030
0.0076
0.0015
0.0014
0.0110
0.0019
0.0046
0.0053
0.0057
0.0240
0.0057
0.0230
0.0046
0.0019
0.0057
0.0019
0.0042
0.0027
0.0011
0.0030
0.0017
0.0034
0.0028
0.0019
0.0053
0.0032
0.0076
0.00U6
0.0013
0.0028
0.0014
0.0030
0.0152
0.0025
0.0030
0.0125
0.0030
0.0160
0.0103
0.0022
0.0011
0.0046
0.0110
0.0110
0.0087
0.0129
0.0440
0.0034

r

R¥m2/h/Ci Rem/h/Ci

0.4283

m

1

0.3324

] 1 A ] ] [N
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Nuclide YA Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
175 Ta 73 10.500 n 1826.100 0.0118 0.4283 0.3324

1887.900 0.0036

176 Tm 69 1.900 m 82.200 0.1200 0.9352 0.7186

95.900 0.0086
101.100 0.0092
172.800 0.0096
189.800 0.4400
215.400 0.0040
234,300 0.0320
238.4090 0.0250
239.800 0.0790
241.900 0.0110
255.200 0.0110
289.100 0.0140
292.900 0.0350
299.600 0.0320
305.400 0.0020
330.400 0.0860
343.500 0.0690
347.800 0.0090
381.800 0.2300
392.100 0.0069
410.600 0.0460
423,400 0.0082
440.900 0.0030
449,000 0.0069
451.500 0.0120
457.100 0.0280
482.200 0.0220
498,300 0.0092
520.200 0.0082
539.400 0.0069
554.600 0.0049
571.500 0.0069
621.700 0.0340
654.800 0.0059
712.100 0.0069
754.300 0.0059
774.800 0.0110
809.200 0.0190
852.800 0.0102
900.400 0.0260
921.500 0.0049
1006.200 0.0102
1011.500 0.0150
1023.200 0.0059
1050.000 0.0700
1069.200 0.3300
1088.200 0.0570
1111.100 0.0550
1163.600 0.0102
1178.700 0.0290
1254.100 0.0200
1260.900 0.0230
1273.200 0.0059
1282,400 0.0180
1349.500 0.0150
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Nuclide z Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
176 Tm 69 1.900 m 1353.300 0.0069 0.9352 0.7186
1358.300 0.0030
1493.100 0.0090
1521.300 0.0102
1589.200 0.0280
1612.700 0.0102
1748.000 0.0069
1756.100 0.0049
1845.000 0.0069
1881.200 0.0049
1976.800 0.0240
2070.800 0.0049
2265.500 0.0049
2456.000 0.0092
2614.100 0.0092
2621.300 0.0290
2677.700 0.0092
2682.000 0.0130
2780.700 0.0059
2868.100 0.0180
2871.900 0.0210
2914.500 0.0430
176 Yb 70 11.400 s 82.100 0.1400 0.4714 0.4338
96.100 0.7300
190.100 0.820%0
292.900 0.9300
389.700 0.9100
176 Lu m 71 3.680 h 88.361 0.0880 0.0034 0.0038
176 Lu ‘Al 3.602E+10 y 88.350 0.1300 0.2559 0.2u422
201.820 9.8400
306.880 0.9300
401.100 0.0080
176 Ta 73 8.080 h 88.350 0.1140 0.8935 0.6615
125.400 0.0021
146.740 0.0020
156.840 0.0034
158.190 0.0022
175.500 0.0041
190.360 0.0040
201.840 0.0550
213.500 0.0041
216.000 0.0011
239.620 0.0052
346.900 0.0011
380.480 0.0013
466.160 0.0107
507.790 0.0139
512.300 0.0038
519.700 0.0031
521.300 0.0026
521.600 0.0230
532.540 10,0023
546.530 0.0051
567.770 0.0011
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Nuclide Z Half Life Energy Yield r T
keV R%¥m2/h/Ci Rem/h/Ci
176 Ta 13 8.080 n 571.300 0.0025 0.8935 0.6615

611.160 0.0122
616.790 0.0097
638.830 0.0019
644.860 0.0096
635.550 0.0011
710.500 0.0520
723.100 0.0013
740.970 0.0013
819.490 0.0025
820.000 0.0086
880.000 0.0069
923.940 0.0070
936.420 0.0054
957.400 0.0055
967.060 0.0013
1017.580 0.0011
1023.100 0.0260
1051.030 0.0010
1061.610 0.0052
1066.200 0.0062
1089.060 0.0019
1125.450 0.0014
1138.260 0.0066
1155.500 0.0062
1157.410 0.0330
1159.300 0.2400
1174.170 0.0020
1184.550 0.0010
1190.220 0.0440
1204.850 0.0032
1213.200 0.0014
1222.950 0.0190
1224.960 0.0550
1226.850 0.0035
1247.680 0.004%4
1252.900 0.0300
1268.780 0.0128
1277.900 0.0015
1291.010 0.0128
1341.330 0.0320
1357.520 0.0190
1371.750 0.0015
1420.040 O0.004Y4
1450.400 0.0035
1476.180 0.0046
1489.330 0.0070
1495.850 0.0018
1503.700 0.0010
1504.240 0.0073
1536.620 0.0037
1540.820 0.,0034
1543,730 0.0024
1555.050 0.0390
1563.530 0.0019
1564.950 0.0040
1584,020 0.0510
1612.630 0.0017
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Nuclide 2 Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
176 Ta 73 8.080 n 1616.180 0.0124 0.8935 0.6615
1628.500 0.0013
1633.740 0.0280
1643.450 0.0230
1659.210 0.0010
1672.320 0.0114
1679.180 0.0116
1693.700 0.0050
1697.800 0.0031
1704.700 0.0135
1705.400 0.0016
1722.040 0.03290
1745.290 0.0011
1765.750 0.0046
1768.220 0.0018
1774.560 0.0150
1793.170 0.0019
1823.700 0.0430
1836.340 0.0021
1861.150 0.0025
1862.740 0.0380
1949.800 0.0012
1956.480 0.0083
1977.850 0.0084
2044.870 0.0130
2192.330 0.0022
2219.490 0.0028
2246.920 0.0013
2280.600 0.0017
2307.700 0.0019
2317.000 0.0024
2361.500 0.0020
2394.600 0.0012
2405.200 0.0047
2513.820 0.0064
2602.150 0.0034
2674.200 0.0018
2773.800 0.0011
2832.000 0.0420
2885.550 0.0010
2920.410 0.0210
176 W T4 2.300 h 50.500 0.0064 0.0387 0.0422
61.300 0.0670
84.000 0.0340
94.800 0.0683
100.200 0.7300
176 Pt 76 6.330 s 226.000 0.0048 0.0006 0.0005
177 Yb m 70 6.410 s 104.500 0.7651 0.0502 0.0522
227.000 0.1230
177 Yb 70 1.900 h 121.620 0.0340 0.0945 0.0744
138.606 0.0133
147.165 0.0018

150.392 0.2000
268.801 0.0017
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Nuclide 4
177 Yb 70
177 Lu T1
177 Lu m» 71

Half Life

1.900 h

6.710 d

160.900 d

- 313 -

Energy
keV

779.300

809,200

941.700
1028.000
1080.100
1109.000
1119.600
1149.700
1230.700
1241.4%00

71.646
112.952
208.359
249.686
321.330

55.150

71.646
105.360
112.952
115.830
117.010
121.620
128.480
136.730
145.590
147.165
153.250
159.920
171.868
174.370
177.050
195.562
204.060
208.359
214,450
218.097
228.440
233.830
249.686
268.801
281.780
283.420
291.420
292.510
296.450
299.030
305.520
313.690
319.040
321.330
327.660
341.640
367.440
378.510
385.020
413.700

Yield

0.0012
0.0064
0.0101
0.0063
0.0550
0.0018
0.0054
0.0064
0.0037
0.0340

0.0015
0.0640
0.1100
0.0021
0.0022

0.0120
0.0088
0.1220
0.2180
0.0061
0.0024
0.0600
0.1550
0.0139
0.0094
0.0370
0.1820
0.0061
0.0500
0.1280
0.0340
0.0090
0.1450
0.6200
0.0670
0.0300
0.3800
0.0570
0.0620
0.0340
1.1420
0.0035
0.0102
0.0082
0.0550
0.0153
0.0173
0.0129
0.1000
0.0107
0.1780
0.0181
0.0300
0.2800
0.0300
0.1700

r

T

R*m2/h/Ci Rem/h/Ci

0.0945

0.0160

0.4993

0.0744

0.0154

0.4551
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Nuclide rA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
177 Lu m ‘A 160.900 d 418.510 0.2030 0.4993 0.4551

426.290 0.00M
465.960 0.0240

177 Hf m2 72 1.080 s T1.646 0.9102 0.5316 0.4869
105.360 0.1520
112.952 0.2700
117.010 0.0021
128.480 0.1980
136.730 0.0180
145.590 0.0131
153.250 0.2200
174.370 0.166C
177.050 0.0460
204.060 0.1960
208.359 0.8000
214,450 0.084%0
228.440 0.4800
233.830 0.0710
249.686 0.0810
281.780 0.1850
283.420 0.0046
291,420 0.0140
292.510 0.0109
296.450 0.0680
299.030 0.0230
305.520 0.0230
313.690 0.0146
321.330 0.0240
327.660 0.2220
341.640 0.0270
378.510 0.3600
385.020 0.0400
418.510 0.2600
426.290 0.0059
465.960 0.0280

177 Hf m 72 51.400 m 120.500 0.0094 0.6306 0.56U46
214,000 0.4000
254.800 0.0132
277.300 0.7500
295.000 0.6800
311.500 0.5800
326.700 0.6400
572.400 0.0700
606.500 0.1140
638.200 0.1980

177 Ta 73 2.358 d 112.952 0.0720 0.0074 0.0069
208.359 0.0093
424,600 0.0010
745.900 0.0020
1057.800 0.0029

177 W T4 2,250 h 70.450 0.0630 0.4393 0.3500
73.150 0.0022
101,750 0.0047
115,050 0.0850
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Nuclide Z Half Life Energy Yield r T

keV R*m2/h/Ci Rem/h/Ci

17T W T4 2.250 h 115.650 0.5000 0.4393 0.3500
142.600 0.0135
149.160 0.0055
152.230 0.0019
155.950 0.0390
159.100 0.0013
172.500 0.0013
186.200 0.0840
186.420 0.0770
215.300 0.0013
223.230 0.0220
224.990 0.0058
237.700 0.0018
259.250 0.0092
271.020 0.0394
277.850 0.0035
280.800 0.0087
304.300 0.0019
305.850 0.0056
308.250 0.0092
311.280 0.0137
316.300 0.0010
317.750 0.0056
367.520 0.0420
377.350 0.0460
382.300 0.0068
388.800 0.0167
417.160 0.0610
418.350 0.0087
424,000 0.0090
426.980 0.1310
431,450 0.0076
436.600 0.0053
450.600 0.0129
457.200 0.0027
467.500 0.0071
473.500 0.0129
497.700 0.0013
502.400 0.0080
504,200 0.0013
511.000 0.0041
528.500 0.0236
563.000 0.0014
568.100 0.0080
577.700 0.0024
611.800 0.0590
619.400 0.0030
642.300 0.0016
647.300 0.0254
672.150 0.0195
678.500 0.0056
694.700 0.0021
707.000 0.0018
711.200 0.0026
714.000 0.0018
721.600 0.0117
755.000 0.0014
759.000 0.0056
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Nuclide z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
17T W T4 2.250 h 771.500 0.0014 0.4393 0.3500

785.900 0.0103
793.600 0.0058
822.000 0.0011
827.900 0.0103
836.200 0.0101
858.400 0.0069
877.200 0.0121
880.200 0.0121
889.500 0.0018
903.500 0.0039
939.200 0.0076
978.800 0.0034
990.200 0.0080
1000.000 0.0053
1004.700 0.0037
1014,900 0.0477
1036.400 0.1020
1045.900 0.0042
1052.500 0.0018
1055.800 0.0064
1066.900 0.0309
1082.900 0.0014
1090.100 0.0016
1103.700 0.0027
11152.200 0.0013
1140.500 0.0079
1166.800 0.0013
1170.900 0.0053
1182.500 0.0370
1220.100 0.0021
1245.600 0.0014
1253.70C 0.0014
1259.700 0.0013
1276.300 0.0013
1296.100 0.0048
1301.800 0.0024
1326.800 0.0053
1357.500 0.0018
1406.100 0.0027

177 Re 75 14.000 m 33.900 0.0040 0.283% 0.2183
76.100 0.0250
79.650 0.0710
84,300 0.0630
94,900 0.0390

101.400 0.0300
181.600 0.0190
196.850 0.0840
209.800 0.0280
511.000 O.4446
600.200 0.0170
708.100 0.0250
723,400 0.0210
1118.400 0.0130
1196.500 0.0130
1551.700 0.0060
1770.500 0.0220
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Nuclide A Half Life Energy Yield r T

keV R#m2/h/Ci Rem/h/Ci

177 Re

178 Yb

178 Lu m

178 Lu

178 Hf

178 Ta m

1
i
i
1
1
1
1
i
i
1
i
1
1
1
1
i
i
i
[

. 178 Ta

75

70

71

71

72

T3

73

14.000 m

1.233 h

22.700 m

28.400 m

31.021 y

9.310 m

2.200 h

1861.100
1886.100
1911.200
1944.900
1964.600
1986.100

42.400
348.400
390.800

88.500
93.200
213.500
325.300
331.500
426.200

93.200
151.300
203.800
213.500

1216.800
1255.000
1269.200
1309.900
1340.800
1403.200
1420.700
1468.300
1496.000
1513.700
1678.800

88.880

93.180
213.440
216.670
237.400
257.620
277.350
296.800
325.560
426.370
454.000
495.000
535.000
574.200

93.130
1106.100
1340.840
1350.550
1402.870
1496.000

88.800
93.140

0.0080
0.0080
0.0130
0.0070
0.0290
0.0100

0.0036
0.0346
0.0540

0.6300
0.1763
1.0300
0.9700
0.1300
0.9800

0.0660
0.0034
0.0019
0.0020
0.0020
0.0015
0.0102
0.0150

0.0460

0.0063
0.0016
0.0011
0.0038
0.0019
0.0035

0.6400
0.1710
0.8200
0.6800
0.0980
0.1710
0.0150
0.0960
0.9500
1.0000
0.1800
0.7900
0.1050
0.9700

0.0650
0.0053
0.0102
0.0117
0.0048
0.0027

0.6700
0.1742

0.2836

0.0191

0.5910

0.0673

1.3038

0.0262

0.5189

.2183

0.0165

0.5264

0.0507

1.0792

0.0203

C.U646
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Nuclide Z Half Life Energy Yield r T

keV R*m2/h/Ci Rem/h/Ci

178 Ta 73 2.200 h 213.700 0.7948 0.5189 0.4646
325.800 0.8470
331.900 0.2357
426.800 0.7967

178 Re 75 13.200 m 105.900 0.2300 0.5680 0.4361
. 181.000 0.0062
237.300 0.4500
351.900 0.0260
511.000 0.6468
684.000 0.0087
740.000 0.0029
767.700 0.0048
777.900 0.0380
882.800 0.0096
939.000 0.0890
976.600 0.0360
1004.400 0.0058
1037.500 0.0100
1106.500 0.0058
1110.800 0.0270
1169.500 0.0077
1255.300 0.0140
1275.600 0.0106
1342.500 0.0050
1450.000 0.0110
1492.300 0.0140
1521.400 0.0038
1758.200 0.0067
2036.500 0.0029
2247.800 0.0019
2287.000 0.0029
2324.600 0.0019
2468.000 0.0019
2957.600 0.0087
3011.800 0.0014
3025.000 0.0043
3112.300 0.0029
3116.300 0.0029
3156.800 0.0058
3168.600 0.0087
3172.200 0.0032
3196.000 0.0026
3208.500 0.0070
3237.600 0.0030
3242.900 0.0027
3251.500 0.0039
3263.600 0.0039
3277.400 0.0038
3291.600 0.0022
3363.600 0.0019
3369.500 0.0015
3383.300 0.0013
3392.900 0.0017
3399.400 0.0033
3406.000 0.0046
3409.000 0.0017
3445,200 0.0090
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Nuclide Z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
178 Re 75 13.200 m 3528.700 0.0020 0.5680 0.4361
179 Lu 71 4.590 h 122.800 0.0046 0.0164 0.0152
123.400 0.0140
214,300 0.1230
215.000 0.0050
337.700 0.0019
859.200 0.0010
179 Hf m1 T2 18.680 s 160.700 0.0278 0.1103 0.1021
214,000 0.9524
179 Hf m2 T2 25.100 d 122.700 0.2713 0.5031 0.4810
146.100 0.2718
169.760 0.3600
192.600 0.3400
217.000 0.1260
236.380 0.2500
257.320 0.0316
268.800 0.1100
315.850 0.1965
362.490 0.3824
409.630 0.2130
B53.490 0.6634
179 W m T4 6.700 m 120.000 0.0090 0.0114 0.0105
221.500 0.0863
238.700 0.0029
281.700 0.0020
179 W T4 37.500 m 30.700 0.3600 0.0282 0.0058
133.900 0.0040
180 Lu 71 5.700 m 69.000 0.0350 0.8430 0.6549
93.300 0.7500
135.000 0.0410
198.300 0.0250
215.240 0.2500
235.000 0.0123
316.600 0.1470
333.000 0.0100
408.000 0.4900
424,400 0.0128
451,600 0.0118
891.000 0.0069
982.600 0.0220
1066.000 0.0140
1089.900 0.0113
1100.900 0.0170
1106.400 0.2300
1198.000 0.1490
1199.600 0.2500
1230.800 0.0050
1282.500 0.0050
1299.200 0.1400
1316.000 0.0089
1434,000 0.0200
1446.000 0.0070
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Nuclide YA Half Life Energy Yield r T
keV R&m2/h/Ci Rem/h/Ci
180 Lu 71 5.700 m 1514.300 0.0780 0.8830 0.65k9

1874.500 0.0069
1888.500 0.0118

180 Hf 72 5.500 h 57.549 0.6651 0.5547 0.4805
' 93.332 0.1751
215.250 0.8200
332.300 0.9449
443.180 0.8500
500.714 0.1280

180 Ta 73 8.100 h 93.000 0.0468 0.0022 0.0025
103.000 0.0070

180 W T4 0.006 s 103.800 0.2262 0.7793 0.6656
233.900 0.8428
351.000 0.9486

390.700 0.9878
450.400 0.9732
180 Re 75 2.430 m 76.500 0.0050 0.6223 0.4585
103.800 0.2240
234,800 0.0051
511.000 0.1736
669.300 0.0080
744.900 0.0070
749.000 0.0140
824.900 0.1160
902.400 0.9800
978.900 0.0010
1005.800 0.0059
180 0s 76 22.000 m 511.000 n.0183 0.0054 0.0041
181 Hf 72 42.400 d 133.020 0.4300 0.3001 0.2452
136.250 0.0610
136.860 0.0180
345.850 0.1400
476.000 0.3043
482.000 0.8600
615.500 0.0025
181 Re 75 20.000 h 43.500 0.0052 0.3815 0.3057
65.000 0.0256
71.700 0.0016
72.700 0.0017
93.700 0.0012
102.700 0.0026
103.000 0.0026
109.900 0.0240
110.300 0.0109
113.300 0.0050
144,300 0.0036
154,400 0.0018
163.900 0.0012

164,600 0.001%2
165.800 0.0012
167.200 0.0010
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Nuclide

181 Re

z

75

Half Lif-

20.900 n

- 321 -

Energy
keV

175.200
177.500
186.200
192.200
197.9590
237.%00
252.200
262.600
276.%00
218.000
296.000
318.600
331.900
353.600
356.000
360.700
365.500
382.300
398.000
%09.000
812.300
A8 1.800
AN1.800
475.600
487.000
489.000
515.700
522.000
524 .%00
584,800
557.800
570.000
587.800
628.800
632.700
639.000
683.900
651.200
659.200
661.800
668.200
693.900
699.900
738.000
769.700
803.600
805.200
817.500
822.700
835.700
950.4%00
848.500
854.4500
862.700
877.200
879.800
883.200
889.500

Yield

0.0028
0.017%
0.0015
0.0018
0.005%
0.001C
0.0098
0.0022
0.006X%
0.0016
0.0020
0.0110
0.0133
0.0100
0.0170
0.1200
0.5700
0.0027
0.0065
0.0025
0.0100
0.0100
0.0085
0.0100
0.0070
0.007H
0.0016
0.0023
0.0020
0.0030
0.0215
0.0086
0.0070
0.0013
0.0016
0.0685
0.0057
0.0100
0.0023
0.0300
0.0030
0.0025
0.0013
0.0030
0.0015
0.0146
0.0312
0.0013
0.0016
0.0046
0.0028
0.0013
0.0018
0.0018
0.0048
0.0052
0.0026
0.0012

"

R®a2/h/Ci Rem/h/Ci

0.3815

3.3057
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Nuclide

181 Os

182 Hf m

z

76

72

Half Life

1.750 h

61.500 m

- 323 -

Energy
keV

835.000

842.500

920.300

931.700

941.500

955.000

855.000

981.000
1000.500
1009.400
1027.000
1020.500
1060.400
1064.000
1077.300
1086.200
1110.900
1131.700
1159.000
1260.000
1305.000
1325.000
1345.200
1434.300
1442.000
1491.800
1514.000
1537.500
1552.000
1568.000
1573.000
1589.500
1704.900
1740.600
1760.700
1780.700
1826.200
1937.000
1946.000
1993.300
2000.400
2015.000
2138.000
2436.200

50.900
59.100
75.800
97.800
97.800
114,300
132.800
143,200
146.800
171.600
173.400
178.700
185.000

Yield

0.0022
0.0089
0.0140
0.0089
0.0110
0.043Y4
0.0108
0.0090
0.0056
0.0090
0.0033
0.0180
0.0610
0.0030
0.0040
0.0140
0.0230
0.0078
0.0056
0.0028
0.0200
0.0043
0.0120
0.0056
0.0070
0.0110
0.0017
0.0028
0.0015
0.0110
0.0120
0.0072
0.0150
0.0135
0.0095
0.0043
0.0017
0.0022
0.0065
0.0020
0.0020
0.0020
0.0082
0.0011

0.1340
0.0460
0.0130
0.0430
0.0920
0.0650
0.0310
0.0450
0.0500
0.0400
0.0290
0.0230
0.0230

r T
R¥m2/h/Ci Rem/h/Ci
0.6117 0.4662
0.4978 0.4050
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Nuclide Z Half Life Energy Yield T T
keV R®*m2/h/Ci Rem/h/Ci
182 Hf m 72 61.500 m 165.800 0.0110 0.4978 0.4050
220.800 9.0100
224,400 0.3800
318.400 0.0059
339.600 0.0590
344.100 0.460C
455.800 0.2030
5C6.600 0.2380
603.200 0.0550
613.300 0.0120
627.600 0.0110
799.700 0.0990
823.100 0.0280
942.800 0.2000
952.900 0.0026
182 Hf 72 9.006E+06 y 114.330 0.0260 0.1265 0.1183
156.090 0.0700
172.540 0.0020
270.405 0.8000
182 Ta m 73 15.840 m 146.785 0.3480 0.0975 0.0960
171.586 0.4570
184.951 0.2290
318.400 0.0640
356.470 0.0027
182 Ta 73 115.000 d 31.737 0.0063 0.6679 0.5035
42.714 0.0024
65.722 0.0279
67.750 0.4120
84,681 0.0265
100.106 0.1400
113.667 0.0192
116.415 0.0044
152.428 0.0715
156.382 0.0272
179.390 0.0314
198.348 0.0154
222.101 0,0754
229.216 0.0363
264.071 0.0363
927.990 0.0062
9%9.740 0.0036
1001.680 0.0209
1044.430 0.0024
1113.380 0.0039
1121.280 0.3490
1157.500 0.0035
1157.500 0.0064
1189.040 0.1640
1221.418 0.2730
1223.200 0.0021
1230.970 0.1155
1257.470 0.0151
1273.750 0.0066
1289.170 0.0141
1342.720 0.0026
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Nuclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
182 Ta 73 115.000 d 1373.800 0.0023 0.6679 0.5035
182 W 74  1.400E-06 s 100.000 0.2020 1.1566  0.9194
229.300 0.8340
351.000 0.9490
464.000 0.9750
516.500 0.4940
567.600 0.5120
1086.100 0.4800
182 Re m 75 12.700 h 31.700 0.0057 0.5747  0.4305
42.700 0.0019
65.800 0.0020
67.850 0.3780
84,700 0.0264
100.100 0.1430
113.700 0.0041
116.400 0.0035
152,500 0.0670
156.400 0.0041
179.400 0.0024
198.400 0.0018
222.000 0.0067
229.300 0.0210
264.000 0.0026
470.260 0.0197
511.000 0.0036
536.000 0.0021
555.000 0.0011
598.560 0.0040
649.730 0.0035
734.530 0.0038
787.100 0.0025
800.000 0.0015
810.240 0.0038
836.000 0.0048
894.850 0.0210
900.800 0.0035
928.000 0.0051
959.800 0.0038
1001.800 0.0022
1044.500 0.0018
1121.400 0.3180
1157.300 0.0070
1180.900 0.0022
1189.200 0.1510
1221.500 0.2500
1231.000 0.0130
1257.300 0.0140
1273.800 0.0054
1289.300 0.0121
1294.200 0.0017
1374.000 0.0019
1771.000 0.0029
1818.800 0.0011
1870.900 0.0029
1957.300 0.0046
2016,200 0.0078
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Nuclide Z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
182 Re m 75 12.700 h 2047.300 0.0012 0.5747 0.4305
2057.400 0.0083
2207.700 0.0010
192 Re 74 2.667 d 31.740 0.0036 0.9323 0.7377
39.100 0.0048
42.710 0.0018
65.720 0.0310
67.750 0.2400
84.680 0.0310
100.120 0.1600
107.150 0.0126
108.550 0.0074
113.700 0.0470
116.400 0.0033
130.800 0.0770
131.320 0.0017
133.770 0.0260
145.400 0.0074
147.620 0.0074
148.820 0.0160
149.440 0.0083
151.130 0.0067
152.430 0.0540
153.950 0.0034
156.380 0.0800
169.170 0.1260
172.880 0.0370
178.440 0.0240
179.380 0.0350
191.360 0.0830
198.360 0.0440
203.330 0.0048
205.950 0.0053
209.420 0.0120
214.300 0.0140
215.720 0.0067
217.520 0.0430
221.620 0.0970
222,080 0.0780
226.170 0.0350
229.320 0.2900
247.450 0.0550
256.430 0.1080
264,080 0.0400
276.280 0.0970
281.420 0.0620
286.580 0.0810
300.000 0.0220
300.480 0.0126
313.900 0,0064
323.440 0.0200
339.070 0.0600
342.040 0.0100
345,400 0.,0034
351.070 0.1110
357.120 0.0055
927.990 0.0037
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Nuclide

182 Ir

A

17

Half Life

15.000 m

- 328 -

Energy
keV

154,700
166.000
179.800
197.200
228.200
236.300
252.000
264.800
273.000
281.500
289.000
295.300
306.800
335.800
343.200
351.600
393.100
397.000
400.000
405.000
415.500
430.000
432.700
i6l4.700
483.700
492.000
498.000
511.000
545.500
549.200
559.000
581.000
602.300
632.000
638.500
647.000
690.200
747.100
749.200
764.300
779.900
790.100
837.800
890.900
912.300
932.500
938.900
953.000
977.100
999.100
1032.900
1063.300
1111.000
1118.000
1121.400
1130.300
1158.000
1160.000

Yield

0.0073
0.0064
0.0120
0.0043
0.0064
0.0900
0.0086
0.0056
0.4300
0.0047
0.0110
0.0110
0.0030
0.0120
0.0034
0.0030
0.0320
0.0100
0.0310
0.0034
0.0056
0.0120
0.0095
0.0026
0.0052
0.0017
0.0047
0.8806
0.0030
0.0034
0.0017
0.0064
0.0043
0.0086
0.0099
0.0077
0.0034
0.0039
0.0043
0.0560
0.0069
0.0310
0.0043
0.0570
0.0870
0.0039
0.0150
0.0060
0.0060
0.0150
0.0086
0.0220
0.0047
0.0250
0.0043
0.0056
0.0110
0.0140

r

IT\

R*m2/h/Ci Rem/h/Ci

0.6905

0.5406
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Nuclide YA Half Life Energy Yield r T
l keV R#m2/h/Ci Rem/h/Ci
182 Ir 717 15.000 m 1218.000 0.0140 0.6905 0.5u406
1227.000 0.0056
. 1251.600 0.0190
1266.200 0.0150
1375.000 0.0100
I 1546.000 0.0120
1549.000 0.0060
1652.000 0.0250
. 183 Hf T2 64.000 m 73.160 0.3800 0.4099 0.3087
113.720 0.0014
143.190 0.0C47
l 225.000 0.0015
284,100 0.0036
: 295.210 0.0017
' 315.860 0.0122
397.860 0.0290
459.070 0.2700
594.800 0.0021
' 686.500 0.0024
691.730 0.0030
735.050 0.0088
I 783.730 0.6500
806.500 0.0014
856.780 0.0011
l 1470.200 0.0270
183 Ta 73 5.100 d 40.976 0.0045 0.1276 0.1182
46.484 0.0490
l 52.593 0.0510
82.916 0.0041
84.711 0.0133
l 99.079 0.0660
101.934 0.0032
102.481 0.0014
107.931 0.1080
] 109.726 0.0059
142.280 0.0033
144,125 0.0251
l 160.527 0.0291
161.342 0.0890
162.319 0.0485
' 192.643 0.0035
203.284 0.0039
205.085 0.0088
208.810 0.0061
l 209.864 0.0453
244,262 0.0860
245.235 0.0037
l 246.061 0.2670
291.719 0.0379
313.000 0.0363
313.280 0.0363
l 353.993 0.1140
365.640 0.0049
- 406.610 0.0051
183 Re 75 0.001 s 114,430 1.0600 1.1578  1.0050
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Nuclide Z Half Life Energy Yield r T
keV RE#m2/h/Ci Rem/h/Ci
183 Re 75 0.001 s 145.410 0.8200 1.1578 1.0050

175.350 0.6700
194.200 1.0000
203.760 0.5800
231.270 0.4600
256.400 0.4700
259.800 0.0600
282.200 0.2200
304.400 0.5000
320.900 0.1400
379.800 0.2100
435.500 0.2800
488.200 0.4200
539.200 0.2700
586.000 0.6800

183 Re 75 70.000 d 46.484 0.0810 0.0397 0.0379
52.593 0.0330
82.918 0.0052
84.711 0.0090
99.072 0.0270

107.931 0.0220
109.726 0.0250
144,125 0.0014
160.527 0.0060
161.342 0.0036
162.319 0.2000
192.643 0.0023
205.085 0.0011
208.810 0.0310
209.864 0.0070
244,262 0.0050
246.061 0.0130
291.719 0.0330
313.000 0.0050
353.993 0.0055
365.640 0.0010

183 Os m 76 9.900 h 67.240 0.0122 0.4908 0.3600
126.200 0.0019
147.000 0.0050
163.200 0.0012
230.000 0.0056
245.700 0.0037
251.700 0.9037
273.300 0.0012
400.800 0.0075
484.500 0.0156
796.000 0.0050
803.500 0.0031
840.000 0.0050
878.400 0.0156
885.000 0.0022
954.800 0.0106

1034.700 0.0620
1041.000 0.0044
1102.000 0.4900
1108.000 0.2250
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Nuclide yA Half Life Energy Yield r T
l keV R#m2/h/Ci Rem/h/Ci
183 Os m 76 9.900 h 1353.600 0.0015 0.4908 0.3600
1904.000 0.0017
l 183 Os 76 13.000 h 114.430 0.2070 0.2332 0.1988
145.4810 0.0150
151.000 0.0031
I 167.900 0.0770

175.350 0.0054
197.200 0.0012
236.300 0.0220
259.800 0.0023
338.000 0.0015
355.500 0.0050
381.800 0.7700
404.200 0.0015
496.100 0.0054
639.800 0.0015
736.800 0.0031
807.800 0.0038
851.000 0.0380
1057.900 0.0046
1090.000 0.0012
1163.300 0.0115
1285.200 0.0018
1412.000 0.0014
1438.900 0.0054
1533.000 0.0023

184 Hf 72 4,120 h 41,400 0.099) 0.1270 0.1177
43.900 0.0610
47.900 0.0120
139.100 0.4800
181.000 0.1480
344.900 0.3800

184 Ta 73 8.700 h 55.330 0.0042 0.8785 0.6954
63.700 0.0177
87.460 0.0097
91.270 0.0106
111.192 0.2430
123.960 0.0052
151.080 0.0016
161.270 0.0330
162.000 0.0170

215.340 0.1170
216.540 0.0177
226.740 0.0680
244,440 0.0360
252.850 0.4400
253.000 0.0500
274.070 0.0044
294.990 0.0050
296.460 0.0071
299.790 0.0048
315.400 0.0030
318.040 0.2340
331.060 0.0013
339.530 0.0019

ey WED UEE N N ey ey 0N D BN UGB OO a0
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Nuclide yA Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
184 Ta 73 8.700 h 354.000 0.0015 0.8785 0.6954
359.200 0.0011
371.090 0.0027
381.600 0.0017
384.280 0.1280
414,010 0.739C
461.060 0.1090
516.590 0.0031
528.280 0.0102
536.710 0.1310
576.300 0.0010
641.990 0.0144
655.300 0.0026
769.760 0.0092
792.070 0.1490
807.680 0.0050
857.240 0.0069
894.770 0.1090
903.290 0.1540
920.930 0.3280
942.900 0.0010
1018.750 0.0038
1022.620 0.0064
1110.120 0.0229
1172.100 0.0025
1173.770 0.0490
1207.670 0.0030
1312.200 0.0010
1313.600 0.0034
1425.540 0.0017
184 Re 75 38.000 d 111.207 0.1710 0.4631 0.3405
252.845 10,0300
539.220 0.0033
641.915 0.0194
769.778 0.0067
792.067 0.3750
894.760 0.1560
903.282 0.3790
1022.630 0.0052
1275.110 0.0012
1386.330 0.0010
184 Re m 75 165.000 4 55.278 0.0236 0.1824 0.1467
63.715 0.0038
87.452 0.0024
91.270 0.0026
104,729 0.1330
111,207 0.0590
124.060 0.0015
161.269 0.0664
215.326 0.,0284
216.547 0.0960
226.748 0.0151
252.845 0.1090
318.008 0.0588
384,250 0.0320
536.674 0.0337
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Nuclide 2 Half Life Energy Yield r T

keV R®m2/h/Ci Rem/h/Ci

184 Re m 75 165.000 d 641.915 0.0035 0.1824 0.1467
769.778 0.0024
792.067 0.0377
857.250 0.0017
894.760 0.0281
903.282 0.0382
920.933 0.0830
1022.630 0.0018
1110.080 0.0060
1173.770 0.0124

184 Ir T7 3.020 h 97.400 0.0022 0.9640 0.7440
114.670 0.0063
119.790 0.3030
131.800 0.0018
153.570 0.0042
158.260 0.0051
163.630 0.0019
167.810 0.0027
174.320 0.0016
185.760 0.0094
197.460 0.0043
203.310 0.0017
209.080 0.0045
212.020 0.01856
219.700 0.0068
242.350 0.0014
245.150 0.0018
263.980 0.6750
272.100 0.0012
282.380 0.0017
308.000 0.0010
337.760 0.0040
347.320 0.0027
348.930 0.0031
361.110 0.0022
364.720 0.0112
368.030 0.0016
376.910 0.0019
378.650 0.0013
381.700 0.0055
390.360 0.2570
394.880 0.0055
400.000 0.0011
404.510 0.0038
406.600 0.0089
410.210 0.0021
¥11.950 0.0079
§20.530 0.0021
427.000 0.0010
431.190 0.0032
4y 900 0.0011
449,800 0.0016
464,420 0.0032
482,600 0.0010
483.900 0.0016
488.410 0.0045
493,110 0.0580
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Nuclide yA Half Life Energy Yield r T
keV R®fm2/h/Ci Rem/h/Ci
184 Ir 17 3.020 nh 500.730 0.0093 0.9640 0.7440
502.950 0.0294
511.000 0.2440
522.600 0.0012
530.240 0.0014
539.690 0.0670
550.530 0.0072
558.000 0.00628
559.300 0.0038
563.410 0.0038
566.200 0.0021
567.200 0.0013
571.190 0.0037
601.160 0.0323
606.410 0.0051
611.260 0.0078
613.820 9.0132
626.590 0.0244
653.980 0.00T7H4
657.880 0.0050
667.600 0.0044
682.140 0.0063
684.300 0.0C16
691.580 0.0083
697.260 0.0167
716.300 0.0017
726.100 0.0039
728.200 0.0019
738.100 0.0016
767.490 0.0115
778.250 0.0107
781.800 0.0016
786.960 0.0053
815.030 0.0073
822.970 0.0380
826.050 0.0128
832.900 0.0026
839.100 0.014y
841.330 0.0790
857.500 0.0047
868.700 0.0017
887.000 0.0029
896.600 0.0017
905.100 0.0023
94z 870 0.0360
ouy.140 0.0271
953.450 0.0076
961.260 0.1240
970.100 0.0029
997.100 0.0020
1001.500 0.0021
1044.550 0.0530
1062.200 0.0043
1062.200 0.0240
1066.210 0.0152
1072.600 0.0020
1085.800 0.0015
1096.100 0.0010



auy EED EEE WEN R e o) EEN DD U DD DN B OO0 O BB OB BB W

-

Nuclide

1884 Ir

z

17

Half Life

3.020 h

- 335 -

Energy
keV

1103.500
1105.280
1116.910
1133.700
1138.8%00
1182.250
1154.310
1160.290
1197.600
1205.800
1217.200
1225.300
1229.%00
1236.930
1287.810
1276.000
1281.%00
1291.800
1301.530
1311.8300
1318.100
1323.770
1325.730
1334.300
1361.500
1378.700
1380.700
1396.800
1812.700
1824.100
1836.%00
1852.500
1857.890
18469.800
1893.780
1504.720
1514.930
1588.690
1550.660
1570.200
1578.170
1607.700
1625.950
1635.500
1672.%00
1697.800
1786.200
1818.000
1849.700
1895.600
1899.800
1914.600
1950.%00
19%45.900
1962.300
1992.700
2005.300
2014.800

Yield

0.0090
0.0530
0.0088
0.0013
0.0019
0.0072
0.0072
0.0081
0.0017
0.0020
0.0027
0.002%
0.0121
0.02C9
0.0265
0.0013
0.0011
0.0018
0.002%
0.0033
0.002%
0.0070
0.008%
0.0232
0.0038
0.0022
0.003%
0.0012
0.0022
0.0022
0.001%
0.0081
0.0137
0.0017
0.0052
0.0036
0.0067
0.00%6
0.0063
0.0016
0.0049
0.0051
0.0086
0.0032
0.0370
0.00%0
0.0017
0.0023%
0.003%
0.002%
0.0015
0.0018
0.0013
0.0024
0.001%
0.0011
0.0015
0.0017

~
I3

P*m2/n/Ci Rem/h/Ci

0.96%0

0.7840
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Nuclide YA Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
184 Au 79 53.000 s 524.600 0.0080 1.4960 1.1642

530.500 0.0040
586.400 0.0230
592.100 0.0650
600.300 0.0050
609.700 0.0172
611.900 0.0135
627.500 0.0060
631.300 0.0140
635.100 0.0090
648.700 0.0610
652.400 0.0085
664.500 G.0390
672.900 0.0070
681.100 0.0160
691.200 0.0110
701.000 0.0050
753.000 0.0100
777.000 0.1320
783.600 0.0180
798.800 0.0340
806.700 0.0050
811.200 0.0080
822.100 0.0130
826.700 0.0160
831.200 0.0430
844,000 0.1070
864.800 0.0250
867.800 0.0130
871.000 0.0750
892.100 0.0060
899.000 0.0070
918.100 0.0050
923.400 0.0190
932.300 0.0105
939.000 0.0150
949.800 0.0060
962.500 0.0090
981.800 0.0040
996.600 0.0065
1001.400 0.0190
1009.600 0.0510
1026.500 0.0260
1034,000 0.0070
1071.300 0.0470
1074.000 0.0120
1084,800 0.0100
1090.300 0.0370
1100.500 0.C115
1155.700 0.0095
1161.700 0.0080
1168.300 0.0120
1173.300 0.0070
1229.700 0.0080
1239.700 0.0105
1245.700 0.0460
| 1274.500 0.0050
1290.900 0.0090

vy mEg BEN BN EES e e EEN DD D OBE BN o e N e N B
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Nuclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
184 Au 79 53.000 s 1293.200 0.0060 1.4960 1.1642

1305.000 0.0120
1306.700 0.0280
1322.900 0.0055
1357.000 0.6090
1362.900 0.0095
1390.500 0.0070
1397.600 0.0340
1417.000 0.0190
1448.900 0.0070
1459.400 0.0110
1505.200 0.0060
1519.500 0.0160
1525.600 0.0230
1532.300 0.0200
1546.000 0.0055
1551.300 0.0199
1576.300 0.0060
1611.000 0.0050
1614.500 0.0060
1644,.400 0.0070
1663.600 0.0140
1691.400 0.0095
1698.500 0.0190
1713.800 0.0280
1723.400 0.0110
1739.400 0.0090
1754.700 0.0640
1805.300 0.0135
1814.200 0.0530
1848.900 0.0150
1982.500 0.0080
1989.400 0.0180
2039.500 0.1050
2117.800 0.0180
2196.300 0.0280
2202.200 0.0150
2468.200 0.0060
2475.200 0.0390
2490.900 0.0200

185 Ta 73 49,000 m 42.290 0.0490 0.0799 0.0713
65.860 0.0390
69.700 0.0200
94,590 0.0013

107.850 0.0270
147.300 0.0113
150.300 0.0012
164.330 0.0012
173.680 0.2210
177.590 0.2570
187.880 0.0014
243,700 0.0370
394.800 0.0134
541.600 0.0190
580.300 0.0098
587.600 0.0134
£36.300 0.0010
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Nuclide YA Half Life Energy Yield r T

keV R¥m2/h/Ci Rem/h/Ci

185 Ta

185 Os

185 1Ir

josnd EBEG U PEEN) e  peed sy ey END) B OMEB OO OB B B O O OO

186 Ta

-

PRI

73

76

17

73

49.000 m

94.000 d

14.000 h

10.500 m

649.800
869.100
884.700
913.000
964.700
992.400
1058.200

71.370
125.358
162.854
234.158
592.066
646.111
T17.424
874.814
880.272

37.400

60.000

90.450

94.500

97.400
100.800
127.900
153.600
160.750
185.000
220. 400
222.350
223.800
254,400
314.300
377.700
507.0C0
511.000
601.300
691.900
1040.700
1418.000
1571.600
1641.800
1668.300
1685.000
1709.600
1732.200
1738.400
1779.80v
1804.900
1828.800
1870.000
1876.600

91.000
92.700
122.300
146.000
183,200

0.0010
0.0013
0.0015
0.0012
0.0018
0.0046
0.0054

0.0090
0.0139
0.0157
0.0069
0.0129
0.8110
0.0426
0.0680
0.0543

0.0337
0.0571
0.0128
0.0040
0.0414
0.0239
0.0067
0.0200
0.0173
0.0085
0.0115
0.0164
0.0208
0.1300
0.0089
0.0020
0.0067
0.0490
0.0014
0.0041
0.0047
0.0053
0.0026
0.0114
0.0358
0.0030
0.0034
0.0271
0.0237
0.0037
0.0040
0.1000
0.0118
0.004y

0.0220
0.0170
0.2300
0.0059
0.0350

0.0799

0.3854

0.2546

0.8573

0.0713

0.2828

0.1949

0.6774



Nuclide yA Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci

186 Ta 73 10.500 m 184.200 0.0060 0.8573 0.6774
197.900 0.5300
214,900 0.5000
268.800 0.0090
274.200 0.0800
277.100 0.0150
292.500 0.0410
293.700 0.0060
307.500 0.1140
309.200 0.0270
315.600 0.0180

327.200 0.0090
338.500 0.0060
341.000 0.0029
383.800 0.0060
402.000 0.0090
412,000 C©€.0060
417.700 0.1500
440.000 0.0094
442,000 0.0094
448.000 0.6060
457.000 0.0250
460.000 0.0029
465.300 0.0130
488.000 0.0060
510.600 0.4400
541.400 0.0029
546.300 0.0059
567.200 0.0400
583.200 0.0130
596.500 0.0029
601.000 0.0060
610,300 0.0400
615.300 0.3300
618.100 0.0060
635.000 0.0060
641.600 0.0041
646.600 0.0018
649.500 0.0018
654,900 0.0180
703.000 0.0060
709.000 0.0120
726,000 0.0120
737.500 0.3400
739.200 0.1180
T45.000 0.0029
759.400 0.0210
799.800 0.0280
814,000 0.0029
823,000 0.0029
830.000 0.0180
869.500 0.0029
884,100 0.0230
893.000 0.0088
909.000 0.0059
923.000 0.0140
947.500 0.0029

1046,000 0.0029
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Nuclide A Half Life Energy Yield i T

keV R*m2/h/Ci Rem/h/Ci

186 Ta

l 186 Re

ll 186 Re m

l 186 Ir
|

186 Au

pned  GEEg FEED) EEN e peey ey

73

75

10.50C m

3.777 d

75 200136.986 y

17

79

1.750 h

10.700 m

1092.50¢C
1124.500
1162.000
1175.000
1199.500
1210.000
1213.000
1231.000
1238.000
1284.003
1298.000
1319.000
1322.000
1398.000
1409.000
1429.000
1485.000
1520.000

122.700
137.157

40.290
59.000
99.330

137.100
296.900
477.000
511.000
569.000
584.000
630.300
636.000
712.000
767.300
774.000
933.000
986.000
1027.000
1045.000
1313.000
1342.000
1617.000
1648.000
1754.000

191.530
205.000
225.100
231.700
257.900
266.500
279.700
298.840
307.900
326.800
349.400

0.0059
0.0059
0.0029
0.0029
0.0029
0.0029
0.0024
0.0018
0.0024
0.0029
0.2029
0.0029
0.0035
0.0047
0.0052
0.0029
0.0029
0.0029

0.0180
0.0860

0.0500
0.1778
0.0107

0.3300
0.1300
0.0100
0.2546
0.0130
0.0066
0.1900
0.0330
0.0400
0.2000
0.1200
0.0130
0.0900
0.0082
0.0066
0.0100
0.0066
0.0330
0.0033
0.0360

1.0000
0.0330
0.0070
0.0093
0.0140
0.0042
0.0220
0.4100
0.0066
0.0130
0.0210

0.8573

0.0065

0.0088

0.4967

0.81w9

C.6774

0.0069

0.0073

0.3771

0.6556



Nuclide

186 Au

187 W

Zz

79

T4

Half Life

10.700 m

23.900 h

- 342 -

Energy
keV

384.300
387.000
415.560
423.900
430.300
440.300
461.800
466.300
501.300
607.010
607.200
609.400
615.600
676.500
T704.400
732.400
765.400
791.000
796.400
798.700
799.900
800.400
810.700
873.000
881.600
905.100
907.700
917.500
927.300
956.700
984.500
1031.000
1098.000
1121.900
1142.700
1176.100
1181.500
1203.000
1216.200
1226.100
1271.100
1289.200
1323.700
1345.500
1400.000
1441,.300
1532.700
1589.500
1725.900
1737.600
2024.600
2035.600

72.060
134,220
206.280
246.180
479.530

Yield

0.0300
0.0170
0.1400
0.0100
0.0290
0.0206
0.0016
0.0210
0.0350
0.0900
0.0850
0.0240
0.0050
0.0530
0.0090
0.6189
0.1700
0.0200
0.0050
0.0860
0.0210
0.0210
0.0061
0.0200
0.0340
0.0060
0.0050
0.0070
0.0040
0.0010
0.0210
0.0220
0.0068
0.0070
0.0067
0.0100
0.0100
0.0140
0.0600
0.0160
0.0080
0.0330
0.0080
0.0080
0.0055
0.0076
0.0160
0.0070
0.0200
0.0300
0.0320
0.0460

0.1190
0.0940
0.0015
0.0013
0.2340

r

T

R*¥*m2/h/Ci Rem/h/Ci

0.8309

0.2608

0.6556

0.1972
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Nuclide YA Half Life Energy Yield r T
keV R#¥m2/h/Ci Rem/h/Ci
187 W T4 23.900 h 511.760 0.0069 0.2608 0.1972

551.550 0.0545
589.090 0.0013
618.370 0.0670
625.520 0.0117
685.810 0.2930
745.210 0.0032
772.880 0.0442
864.540 0.0036
879.430 0.0015

188 W 74 69.400 d 63.580 0.0011 0.0010 0.0009
227.090 0.0022
290.669 0.0040

188 Re m 75 18.600 m 63.600 0.2100 0.0151 0.0158
92.500 0.0540
105.900 0.1140
156.000 0.0065
169.500 0.0011

188 Re 75 16.980 h 155.040 0.1490 0.024}4 0.0212
477.960 0.0104
633.030 0.0125
635.000 0.0015
672.510 0.0011
829.510 0.0041
931.320 0.0056

188 Ir 17 1.729 d 155.000 0.3300 0.747¢C 0.5601
312.020 0.0027
322.930 0.0190
332.400 0.0013
350.000 0.0025
385.300 0.0022
478.100 0.1560
487.600 0.0023
594,000 0.0019
620.600 0.0097
633.110 0.2200
635.050 0.0620
641.500 0.0053
672.300 0.0136
757.200 0.0025
610.500 0.0022
824.800 0.0156
829.500 0.0660
886.000 0.0044
940.000 0.0056
987.700 0.0075

1018.000 0.0097
1096.800 0.0131
1142,700 0.0042
1150.000 0.0058
1175.000 0.0100
1210.300 0.06660
1296.000 0.0023
1303.700 0.0047

ool NG OUND M ) eew eyl G OB G OB D D o B DB BB DM
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Nuclide

188 Ir

188 Pt

189 Re

2

77

78

75

Half Life

1.729 d

10.200 d

1.013 d

- 344 -

Energy
keV

1323.400
1329.000
1332.600
1436.000
1453.000
1457.900
1462.700
1466.000
1559.600
1575.000
1620.000
1653.000
1688.600
1705.000
1717.000
1802.500
1812.400
1931.000
1945.000
2012.000
2050.000
2059.600
2097.800
2098.800
2194.000
2214.600
2222.000
2349.600
2462.400

41.940

54.760

96.680

98.380
132.880
140.310
187.640
195.130
197.780
280.540
283.000
290.600
381.600
423.580
478.300

36.170

69.520

95.230
147.100
149.900
185.850
188,600
206.300
216.700
219.400
245,000
275.800

Yield

0.0062
0.0023
0.0037
0.0137
0.0115
0.0114
0.0044
0.0072
0.0069
0.0190
0.0055
0.0030
0.0048
6.0111
0.0410
0.0062
0.0025
0.0022
0.0280
0.0047
0.0340
0.0470
0.0340
0.0340
0.0158
0.1250
0.0022
0.0041
0.0014

0.0055
0.0080
0.0015
0.0034
0.0023
0.0230
J.1900
0.1800
0.0013
0.0025
0.0013
0.0011
0.0730
0.0440
0.0150

0.0026
0.0185
0.0079
0.0230
0.0096
0.0240
0.0085
0.0016
0.0780
0.0570
0.0400
0.0033

T~

~

R*m2/h/Ci Rem/h/Ci

0.7470

0.0706

0.0322

0.5601

0.0638

0.0292
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Nuclide z Half Life Energy Yield r T
keV R®a2/h/Ci Rem/h/Ci
189 Re 15 1.013 d 462.600 0.0012 0.0322 0.0292
396.800 0.0014
504.200 0.0023
563.700 0.0051
599.800 0.0027
189 Ir 17 13.300 4 36.170 0.0075 0.0147 0.0133
56.500 0.0017
59.100 0.0141
69.520 0.0400
95.230 0.0043
187.100 0.0012
185.850 0.0020
197.800 0.0030
216.700 0.0058
219.%00 0.0059
233.500 0.0033
245.000 0.0670
275.800 0.0060
189 Pt 78 10.870 n 82.220 0.0180 0.1196 0.0935

94.3%0 0.0400
113.820 0.0160
130.580 0.0017
141.180 0.0260
176.530 0.0054
181.300 0.0017
186.700 0.0140
190.830 0.0014
203.780 0.0030
223.380 0.0090
233.500 0.0440
258.370 0.0020
284.580 0.0012
300.510 0.0230
317.650 0.0200
343.200 0.0012
343.800 0.0012
351.100 0.0012
403.900 0.0090
893.300 0.0020
511.000 0.0095
530.420 0.0015
539.850 0.0018
S544.910 0.0360
568.850 0.0430
607.600 0.0510
623.150 0.0015
627.080 0.0149
644.300 0.0041
698.330 0.0014
721.380 0.0570
733.730 0.0022
735.780 0.0024
792.670 0.0090
798.200 0.0012
828.060 0.0019
885.606 0.0011

-
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
189 Pt 78 10.870 n 324.750 0.0017 0.1196 0.0935

1026.730 0.0021
1106.300 0.0011
1254.030 0.0023
1323.660 0.0017
1457.850 0.0013
1476.910 0.0023

190 Re 75 3.100 m 186.900 0.4500 0.7055 0.5554
224.100 0.1880
361.400 0.2300
371.500 0.2200
397.400 0.0960
407.300 0.1350
407.300 0.0169
431.400 0.1600
557.700 0.34%00
569.100 0.2400
605.300 0.1500
630.600 0.1600
828.900 0.2700
838.800 0.0530

190 Ir m 77 3.100 h 186.700 0.6650 0.8487 0.67u6
361.200 0.8990
502.500 0.9270
616.500 0.9350

190 Ir T7 12.100 d 137.800 0.0240 0.7582 0.5989
186.650 0.4900
196.850 0.0760
198.000 0.0163
207.800 0.0218
207.800 0.0054
223.800 0.0340
288.200 0.0082
294,600 0.0540
334,000 0.0110
344,000 0.0160
361.200 0.1170
371.000 0.2070
375.200 0.0160
380.000 0.0190
394.800 0.0080
397.300 0.0580
407.200 0.0299
407.200 0.2310
420.700 0.0140
432.300 0.0270
Ly7.500 0.0240
Lyg9.500 0.0140
478.000 0.0177
482.500 0.0106
490.800 0.0060
502.500 0.0092
518.400 0.3100
557.800 0.2720
569.300 0.2610
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Nuclide /A Half Life Energy Yield r T

keV R*m2/h/Ci Rem/h/Ci
190 Ir 77 12.100 d 605.300 0.3800 0.7582 0.5989
630.800 0.0410
655.900 0.0100
726.400 0.0330
768.500 0.0210
829.000 0.0440
839.200 0.0110
1035.700 0.0240
1133.600 0.0050
1199.900 0.0050
1323.900 0.0060
1386.500 0.0040
I 1396.500 0.0014
1436.700 0.0024
191 Os 76 15.400 d 129.400 0.2600 0.0155 0.0164
192 0s 76 5.900 s 48.000 0.1200 1.1223  0.9123
201.300 0.1264
205.800 0.8550
218.300 0.0038
233.900 0.0200
247.500 0.0067
283.200 0.0827
292.400 0.0437
302.400 0.7239
| 306.800 0.1083
329.300 0.0180
374.500 0.2422
I 379.000 0.0200
420.400 0.0600
452.000 0.0427
m 453.000 0.5767
484.500 0.5985
489.000 0.145%
502.500 0.0114
ﬁ 508.300 0.1178
555.500 0.0180
563.200 0.1178
l 569.200 0.6840
580.300 0.0390
605.700 0.1100
619.500 0.1064
I 624.000 0.0162
703.500 0.0038
I 192 Ir 77 74.020 d 136.340 0.0018 0.4581  0.3960
201.306 0.0047
205.791 0.0329
l 283.255 0.0026
295.951 0.2896
308.447 0.2967
316.500 0.8284
[ 374.476 0.0073
415.400 0.0015
N 416.460 0.0066
! 468,060 0.4780
484.565 0.0316
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Nuclide z Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
192 1Ir 117 74.020 d 489.060 0.0040 0.4581 0.3960

588.573 0.0u52
604.398 0.0818
612.451 0.0533
884.523 0.0030

192 1Ir 77 241,165 y 161.000 0.0013 J3.0001 J.0001

193 Os 76 1.250 d 73.012 0.0350 0.03"2 0.02284
96.820 0.0011
106.993 0.0069
138.892 0.0464
180.030 0.0020
181.810 0.0021
219.130 0.0030
251.620 0.0024
280.430 0.0135
c38.790 0.0016
298.830 0.0020
321.560 0.0139
361.810 0.0032
387.460 0.0137

420.300 0.0018
460.490 0.0430
484,250 0.0018
557.360 0.0142
559.260 0.0053
193 Pt 78 4.330 d 135.500 0.0011 0.0001 0.0001
193 Au m 79 3.900 s 38.200 0.0015 0.1396 0.1243
219.700 0.0280
258.000 0.9612
193 Au 79 17.650 h 37.650 0.0050 0.0701 0.0635
44,330 0.0090
73.620 0.0050
99.880 0.0100
110.280 0.0416
112.515 0.081¢C
114,155 0.0100
117.990 0.0077
119.640 0.0025
155.680 0.0048
173.520 0.0400
186.170 0.1390
187.830 0.0120
206.850 0.0015
215.410 0.0013

215.600 0.0013
221.400 0.0011
230.500 0.0074
232,180 0.0074
251.400 0.0036
255.570 0.0920
259.050 0.0028
268.220 0.0540
269.8450 0.0116




- 3% -

Nuclide z Half Life Energy VYield . H
keV Rém2/0/Ci Rem/h/Ci
193 Au 79 17.65C n 238.33C ¢.8¢C1 C.27¢1 2.05635

303.810 0.0037
317.730 0.0032
328.83C 0.00A8
377.100 0.0070
801.300 0.0C16
808.%00 0.9018
§2K.760 0.0021
837.810 0.0068
839.080 0.0263
476.980 0.006%
889.600 0.0032
8491.280 0.0096
520.970 0.0011
522.660 0.0010

193 Hg 80 11.100 h 39.490 0.0800 0.5109 0.3390
165.500 0.0035
218.200 J.0S20
219.700 0.0270
258.009 0.6100
290.700 0.0150
299.800 0.0030
385.800 0.0119
332.600 0.0430
39%.000 0.2393
807.700 O0.248)
862.000 0.0109
437.800 0.003%
510.300 0.0070
511.000 0.0129
535.600 0.0201
537.600 0.0196
573.200 0.1390
601.000 0.0211
615.800 0.0050
626.200 0.0065
639.00C 0.0062
685.000 0.0077
700.700 0.0037
712.200 0.0052
727.200 0.0017
731.500 0.0025
739.800 0.0042
767.000 0.0017
816.700 0.0027
856.500 0.0020
877.700 0.0270
913.000 0.0107
932.500 0.0670
995.806 0.0156

1089.200 0.0030
1052.300 0.0060
1076.200 0.0027
1111.000 0.0180
1132.900 1.0016
1160.000 0.0035
1173.000 0.0200



Nuclide

193 Hg

194 0Os
194 Ir

194 Ir m

194 Au

A

80

76

17

79

Half Life

11.100 h

6.004 y
19.150 h

171.000 d

1.646 d

- 350 -

Energy
keV

1232.
.800
1268.
1276.
1285.
1297.
1315.
1326,
1340.
1352,
1366.
1392.
1307.
1433.
1413,
1462.
1487.
1504,
1518,
1558.
1625.
1640.
1649,
1734,
1748,

1241

1851

300

328.
5890
621.
6u5.
938.
1150.
1183.
1468.

111,
324,
328.
338,
390.
482.
562.
600.
687.
.800

164.
203.
293,
3nQ,
318,

1011

4oo

500
800
800
000
300
300
200
500
000
000
700
600
000
000
000
800
400
000
300
200
700
500
000

.000
1926.
1964.

43.

293.
LTH1

000
500

100
541

4u8
179
971
146
690
750
490
910

700
000
500
800
800
600
4oo
500
800

000
010
58C

770
140

Yield

QOOOO [o¥oNoNoNoNoNolooRe] [eNoNoNoNololoNeoNo N o [oYeloloYoNoNoRiNeNoloNoNoNoNolafoNoloololoNo e ool N

.0097
.0240
.0031
.0011
.0062
.002C
.0067
.0211
.0149
.0022
.C142
.0015
.0114
.0055
.0026
.0046
.0150
.0062
.0042
.0013
.0045
.0150
.0124
.0019
.0035
.0015
.0017
.0013

.0230

.0250
.0035
. 1300
.0014
.0033
.0116
.0059
.0059
.0030
.0019

.0880
.0200
.9300
.5500
.3500
.9700
.3500
.6200
-5900
.0360

.0013
.0034
.1100
.0091
.0033

i

0.5109

0.0010
0.0Lu47

1.2140

0.5085

T

R*m2/h/Ci Rem/h/Ci

0.3990

0.0006
0.0384

0.9667

0.4021

] I | [ ——_— —— I [ ] ——— [ ] A — — ———— ——— — [ — —— -
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Nuclide z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

I 194 Au 79 1.646 d 328.500 0.6300 0.5085 0.4021
364.870 0.0152
I 449,360 0.0017
482,800 0.0117
511.000 0.0332
528.760 0.0170
l 529.880 0.0063
589.240 0.0026
593.350 0.0035
l 594.280 0.0013
607.540 0.0031
621.200 0.0063
I 622.000 0.0176
645.180 0.0228
668.270 0.0012
703.540 0.00L4L4
l 736.230 0.0013
810.650 0.0020
855.800 0.0011
l 889.970 0.0016
925.150 0.0030
938.710 0.0118
I 948.290 0.0230
1000.190 0.0021
1038.560 0.0032
1048.580 0.0089
l 1104,060 0.0214
1119.700 0.0013
1150.780 0.0144
l 1156.610 0.0045
1175.340 0.0207
1183.520 0.0066
1218.760 0.0117
[ 1291.700 0.0011
1293.700 0.0018
, 1302.290 0.0028
l 1308.550 0.0016
1339.600 0.0030
1342.150 0.0123
I 1421.650 0.0034
1431,600 0.0015
1441,870 0.0019
1450,060 0.0034
l 1463.450 0.0076
1468.890 0.0670
1487,000 0.0014
I 1491,970 0.0018
1500.500 0.0040
1562.800 0.0032
l 1592.400 0.0107
1593.500 0.0063
1595.800 0.0180
1602.010 0.0025
‘ 1617.730 0.0021
1622,230 0.0020
. 1632.860 0.0024
1670.660 0.0018
1675.700 0.0014



Nuclide Z Half Life Energy Yield r T

keV R¥me2/h/Ci Rem/h/Ci
194 Au 79 1.640 ¢ 1685.700 ¢.0018 3.5085 c.uc21
1715.230 0.08671
1735.210 0.0030
1755.470 ©.0040
1797.310 0.0060
1803.000 0.0019
1866.000 0.5018
1829.410 (.9025
1835.330 G.00k2
1885.900 0C.0106%
1687.060 0.01857
1911.300 0.0013
1924.180 ©.0208
.958.TKC C.0C1T
196G.650 (0.0045
2C43.670 0.0380
2113.930 0.c028
2215.500 0.0018
2312.010 0.0017
194 T1 81 32.800 m 96.900 0.077¢C 1.2819 0.G7hs
08.900 0.0062
107.200 C.0C77
110.960 0.C640
208.900 0.0620
219.000 0.010C0
227.980 G.0660
2233.100 0.021C
239.060C 0.06030
255.4C0 0.0929
284.000 0.0180
298.10C 0.0210
299.500 0.0100
319.800 0.0390
352.200 0.0170
366.500 0.0180
380.500 0.0146C
428.2060 0.9600
446.500 0.0280
451.000 0.0500
462.500 ©.0H6C
464.500 03.0230
511.0C0 0.3736
553.200 0.0460
600.500 0.0170
636.300 0.9900
650.300 0.0690
664.200 0.0120
735.000 0.2200
749.000 0.7700
195 Ir T7 2.500 h 30.850 0.0130 0.0087 0.6862
98.850 0.10600
129.70C¢ 0.0120
211.300 0.024¢C
165 Ir m 77 3.800 n 20.850 0.0190 U. 1581 0.16556
98.850 0.1050

e
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Nuclide A Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

195 Ir m 17 3.800 h 119.120 0.0038 0.1981 0.1656

129.700 0.0170
140.500 0.0077
150.11C 0.0017
172.780 J.0500
199.580 0.0058
201.650 0.0144
211.000 0.0026
211.300 0.0190
216.000 0.0036
235.400 0.0026
239.000 0.0013
239.210 0.0170
243.870 0.0077
251.610 0.0180
255.790 0.0086
259.330 0.0077
267.100 0.0058
287.800 0.0100
290.300 0.0190
306.000 0.0084
306.480 0.0136
319.900 0.0960
325.180 0.0077
350.900 0.0102
356.380 0.0180
359.310 0.0460
364.940 0.0950
373.390 0.0110
378.240 0.0100
383.000 0.0024
383.300 0.0024
385.200 0.0016
387.100 0.0032
389.850 0.0058
401.300 0.0029
409.040 0.0144
413.600 0.0026
419,690 0.0038
422.400 0.0013
425.410 0.0067
427.800 0.0067
432,860 0.0960
440,400 0.0021
lys5,550 0.0047
455.940 0.0078
475.380 0.0015
481.170 0.0270
495.800 0.0051
498.600 0.0012
506.160 0,0064
534,100 0.0035
537.400 0.0015
565.480 0.0022
575.350 0.0150
596.480 0.0021
616.500 0.0019
684.880 0.0960
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Nuclide A Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
195 Ir m 17 3.800 h 723.700 0.0019 0.1981 0.1656

750.800 0.0020
800.900 0.0106

195 Pt 78 4,020 q 30.890 0.0228 0.0084 0.0076
98.900 0.1140
129.790 0.0283

195 Au m 79 30.500 s 61.460 0.0017 0.0998 0.0904
200.380 0.0170
261.750 0.6800

195 Au 79 183.000 d 30.876 0.0075 0.0058 0.0058
98.880 0.1090
129.757 0.0082

195 Hg 80 9.900 h 61.460 0.06U40 0.0768 0.0578
186.110 0.0195
207.100 0.0162
261.750 0.0160
439,500 0.0013
585.130 0.0204
599.660 0.0183
779.800 0.0700
821.080 0.0030
841,270 0.0028
841.300 0.0037
930.900 0.0043

1021.560 0.0019
1111.040 0.0148
1172.380 0.0128

195 Hg m 80 1.733 d 37.090 0.0185 0.0920 0.0767
200.380 0.0085
207.100 0.0039
261.750 0.3230
279.250 0.0015
368.550 0.0035
386.400 0.0029
387.870 0.0231
452,040 0.0022
467.360 0.0030
525.750 0.0053
560.270 0.0750
575.520 0.0023
680.680 0.0023
853.050 0.0028
961.920 0.0023

1027.450 0.0012
1241.170 0.0067

195 T1 m 81 3.600 s 99.000 0.0062 0.1999 0.1715
383.640 0.9100

195 T1 81 69.600 m 37.000 0.0270 0.5503 0.4101
131,140 0.0015
197.100 0.0024
225,930 0.0128
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Nuclide Z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
195 T1 81 69.600 m 242.150 0.0430 0.5503 0.4101

247.300 9.0129
263.510 0.0088
279.190 0.0370
295.140 0.0014
300.600 0.0240
321.300 0.0017
326.000 0.0015
356.990 0.0046
369.260 0.0021
373.240 0.0060
403.860 0.0012
408.800 0.0016
456.350 0.001i
464.010 0.0011
470.800 0.0013
471.700 0.0013
482.800 0.0035
482.800 0.0018
485.380 0.0043
511.000 0.0590
511.000 0.0048
511.000 0.0636
542.160 0.0105
544,000 0.0028
547.340 0.0067
558.380 0.0260
563.520 0.1050
582.300 0.0011
592.590 0.0120
595.200 0.0022
600.640 0.0065
613.880 0.0071
620.960 0.0022
642.600 0.0015
655.450 0.0046
657.110 0.0017
704.030 0.0019
711.150 0.0080
725.270 0.0063
727.400 0.0064
733.940 0.0064
755.770 0.0010
761.420 0.0017
764.520 0.0041
777.680 0.0111
805.320 0.0018
814.680 0.0189
821.300 0.0010
849.300 0.0013
855.940 0.0030
861.130 0.0015
884.470 0.1000
893.060 0.0089
921.590 0.0225
927.900 0.0037
251.400 0.0018
967.460 0.0214
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Nuclide

195 T1

195 Pb

31

82

Half Life

69.600 m

15.800 m

- 20i =

Energy
keV

2004.400
2014.750
2020.800
2025.800
2031.800
2057.400
2060.400
2101.400
2140.970
2150.100
2177.900
2212.800
2234.210
2251.900
€255.600
2267.850
2274.800
2301.200
2362.900
2366.000
2382.900
2388.000
2391.800
2456.400
2471.130
2476.120
2513.280

98.970
305.670
313.220
325.850
383.640
392.800
394.210
419.810
428.440
442,740
511.000
534,000
534.110
539.500
607.640
630.580
672.600
691.170
707.670
717.430
734.430
739.470
742.190
754.700
801.260
815.310
821,300
847,100
848.660
877.900

Yield

[eNelojojoojololojooolooNoloojojojojolojojolol NojloloNo) [ejeojsoojolololojojolololojojloojlojoReolejojololoNoNo )]

.0013
.0089
.0010
.0037
.0013
.0032
.0010
.0011
.00u8
.0019
.0020
.0021
.0024
.0011
.0022
.0020
.0015
.0012
.0031
.0054
.oouy
L0017
.0026
.0011
.0015
.0018
.0047

.0078
.0091
.0700
.0066
.0700
.0070
. 4400
.0063
.0450
.0082
.1700

0053

.0180

.

0130

.0830
.0330
.0070
.0290
. 1400
.0056
.0160
.0038
.0420
.0084
.0200
.0250
.0060
.0070
.0290
.0090

r T
R*m2/h/Ci Rem/h/Ci
0.5503 0.4101
0.8421 0.6625



Nuclide YA Half Life Energy Yield T T
keV R®*m2/h/Ci Rem/h/Ci

195 Pb 82 15.800 m 878.400 0.2400 0.8421 0.6625
912.74C 0.0160
928.020 0.0390
937.860 0.008s
979.070 0.0150

1000.920 0.0140
1067.880 0.0630
1133.730 0.0081
1282.2060 ©.0033
1630.500 0.0098
1929.800 0.3116

197 Pt m 78 1.573 h 52.950 0.0097 0.0292 0.0269
130.000 C.0330
279.0060 0.0327
346.500 0.1110

197 Pt 78 18.300 h 77.350 0.1700 0.0099 0.0102

191.437 0.0350
268.780 0.0027

197 Au 79 7.800 s 77.350 0.0039 0.1151 0.1089
130.420 3.032v
202.000 0.0120
279.010 0.7200
409.100 0.0011

197 Hg m 80 23.800 h 130.420 0.0018 0.0293 €¢.0300
133.880 0.3400
164.970 0.0032
279.010 0.0500

197 Hg 80 2.671 d 77.352 0.1800 c.0068 0.0074
191.364 0.0048

197 T1 81 0.540 s 222.450 0.3040 0.2365 0.2045
385.000 0.9100

197 T1 81 2.840 n 133.990 0.0190 0.1628 0.1254
152.150 0.0760
155.400 0.0012
173.800 0.0030
269.400 0.0058
277.500 0.0031
397.700 0.0012
405.000 0.0023
425.700 0.1200
432.900 0.0210
Luy,000 0.0046
451.400 0.0092
484.000 0.0022
511.000 0.0402
545.40C 0.0011
578.000 0.0330
585.000 0.0076
639.900 0.0073
645.800 0.0012
674.200 0.0110
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Nuclide A Half Life Energy Yield ¢ T
keV R¥m2/h/Ci Rem/h/Ci
197 T1 81 2.880 1 675.400 0.0065 0.1628 0.1254

701.600 0.0084
758.600 0.001°
792.0600 0.01290
857.200 0.0150
892.400 0.0079
901.000 0.0020
982.600 0.0089
1009.000 0.0028
1254.700 0.0059
1284.700 C€.0061
1384.500 0.0G%0
1310.500 0.0330
1429.000 0.0059
1436.800 0.0043
1540.900 0.0016
1693.100 0.0048
1886.000 0.0017

197 Pb 82 52.000 m 84.900 0.0540 0.5540 0.4562
222.400 0.2500
234.500 0.0029
239.500 0.0460
252.900 0.1700
290.400 0.0100
307.700 0.0510
322.600 0.0100
366.000 9.0620
385.700 1.0000
387.700 0.3000
416.000 0.0210
558.000 0.041¢C
608.500 0.0410
695.000 0.1300
722.000 0.0310
773.000 0.1900

198 Au m 79 2.300 d 97.210 0.7000 0.2377 0.2276
180.310 0.5100
204.100 0.4200
214,890 0.770C
333.820 0.1500

198 Au 79 2.696 d 411.794 0.9550 0.2311 0.1908
675.873 0.0105
1087.663 0.0023

198 T1 m 81 1.870 n 47.740 0.0024 0.6842 0.5015
149.300 0.0015
194.600 0.0075
215.600 0.0120
226.200 0.0520
227.500 0.0149
249.800 0.0031
259.600 0.0290
260.900 0.0130
274.000 0.0150
282.800 0.2800
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Nuclide 4 Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci

198 T1 m 81 1.870 n 292.700 0.0021 0.6442 0.5015
375.900 0.0076
390.400 0.0160
411.800 0.5600
422.200 0.0087
423.300 0.0106
441.800 0.0220
483.600 0.0440
511.000 0.0186
519.200 0.0350
531.600 0.0051
541.000 0.0077
567.000 0.0021
587.200 C.5100
606.000 0.0027
636.700 0.5600
698.000 0.0076
744.200 0.0031
767.300 0.0110
832.900 0.0044
898.500 0.0083

1050.200 0.0025
1281.500 0.0036
1392.000 0.0038

198 T1 81 5.300 h 234.800 0.0045 0.9616 0.7267
238.300 0.0025
331.600 0.0059
370.800 0.0029
376.800 0.0020
411.800 0.8200
437.200 0.0019
449,000 0.0012
480.800 0.0041
497.900 0.0022
511.000 0.0105
511.000 0.0155
513.600 0.0026
525.900 0.0033
550.200 0.0910
564.000 0.0031
587.200 0.0020
596.800 0.0100
636.700 0.1010
664.506 0.0013
675.800 0.1090
704.400 0.0017
745.000 0.0013
758.000 0.0039
759.600 0.0145
771.200 0.0015
786.300 0.0028
789.600 0.0049
798.700 0.0107
810.400 0.0017
853.000 0.0014
876.800 0.0027
922.700 0.002C
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Nuclide YA Half Life Energy Yield r T

l keV R¥m2/h/Ci Rem/h/Ci

198 T1 81 5.300 h 941.400 0.0062 0.9616  0.7267
989.700 0.0072
I 1007.600 0.0270
1045.000 0.0021
1045.500 0.00U46
1066.300 0.0022
I 1087.600 0.0240
1090.300 0.0070
1131.700 0.0023
l 1136.800 0.0037
1145.000 0.0022
1200.600 0.0970
l 1208.700 0.00U41
1219.200 0.0108
1232.600 0.0021
1244.,000 0.0032
l 1273.100 0.0036
1312.200 0.0470
1363.900 0.0032
I 1368.200 0.0022
1416.800 0.0033
1420.600 0.0800
l 1435.400 0.0350
1447.000 0.0430
1475.0006 0.0022
1476.500 0.0024
' 1487.500 0.0034
1489.600 0.0260
1515.000 0.0021
l 1548.%00 0.0071
1559,000 0.0092
1593.600 0.0210
I 1595.600 0.0035
1612.500 0.0096
1636.800 0.0026
1643.500 0.0032
I 1659.100 0.0169
1697.300 0.0022
1720.800 0.0280
l 1758.600 0.0045
1765.800 0.0098
1797.400 0.0050
1832.600 0.0430
l 1856.000 0.0048
1859.000 0.0077
1875.300 0.0066
' 1899.300 0.0220
1608.50C 0.0014
1949.100 0.0012
l 2040.200 0.08140
2053.700 0.0017
2074,.300 0.0058
2152.600 0.0052
' 2168.700 0.0015
2190.500 0.0270
2209.200 0.0041
2283.000 0.0049
2287.500 0.0044

I
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/n/Ci

198 T1 81 5.300 n 2313.%30 0.06015 0.9616 0.7267
2370.900 0.0053
2413.700 0.0034
2423.70¢ 0.0G22
2465.400 0.0062
2486.200 0.0112
2564.300 0.0012
2601.400 0.0923
2612.600 0.0022
~782.800 0.0044
2825.600 0.0012

198 Pb 82 2.400 h 116.900 0.0120 0.2006 0.1741
122.600 0.0011
138.300 0.0015
173.400 0.1800
259.530 0.0580
266.790 0.0086
275.400 0.0040
290.300 0.3600
365.400 0.1900
382.000 0.0560
389.500 ©0.0054
396.500 0.0022
397.700 0.0290
467.800 0.0072
575.000 0.0310
605.900 0.0060
649.000 0.0180
743.000 0.0150
865.300 0.0590

198 Bi 83 7.700 s 248.500 0.390C0 0.0529 0.0472

199 Pt m 78 13.600 s 32.000 0©.0420 0.1937 0.1625
391.930 0.8500

199 Pt 78 30.800 m 77.200 0.0150 0.1097 0.0863
185.790 0.0330
191.690 0.0240
219.360 0.0039
225.880 0.0017
240.010 0.0018
246.460 0.0220
317.030 0.0490
323.600 0.0025
§17.610 0.0039
425.340 0.0017
465.760 0.0093
468.090 0.0099
474.680 0.0115
493.750 0.0570
542,980 0.1480
714.550 0.0199
791.740 0.0107
968.320 06.0110

199 Au 79 U4.400E-04 s 55.150 0.0034 0.2763 0.2129
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Nuclide

199 Au
199 Au

199 Hg

199 T1

199 T1

199 Pb m
199 Pb

z

79
79

80

81

81

82
82

Half Life

8.800E-ON =
3.139 4

§2.600 m

0.028 s

7.820 h

12.290 =&
1.50G h

- 363 -

Energy
keV

433.750

§9_82%
158.375
208.201

158.375
378.100

353.900
367.000
382.100
720.900

89.825
158.360
195.300
208.201
247.260
28%.090
297.070
333.930
336.500
3%6.890
§03.800
813.850
§55.860
892.300
552.210
750.800
817.670

1012.959
1062.800

824,100

250.800
267.600
319.200
353.390
361.400
366.900
390.300
400.540
430.900
§33.200
476.900
494 .890
503.150
510.900
511.000
521,280
574.980
685.200
720.240
724.500
735.400
753.920

Yield

0.9700

9.0033
3.369C
0.0840

0.5300
C.1390

0.03990
0.8500
0.7600
0.0190

0.0048
0.0&90
0.0026
0.12900
0.0900
0.0220
J3.003%
0.0170
0.0014
C.0013
0.0150
0.0020
0.1200
0.0150
0.0026
0.0100
0.004&1
0.0170
0.0025

6.1750

0.0023
0.0057

QOO0 O0OCO0O0O0OO0O0OO0OO0O0O0OO0O0O
o
o
(=)

-~

-

R%n2/h/Ci Rem/h/Ci

0.2763
0.038¢

0.0708

0.3597

0.0948

0.0k25
0.7248

0.2129
0.0376

0.0673

0.3114

9.0791

0.0348
06.5577
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Nuclide Z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
199 Pb 82 1.500 h 761.980 C.C330 0.7248 0.5577

T77.200 0.C044
781.480 0.0270
833.830 0.0027
836.680 0.0131
874.770 0.0240
911.800 0.0054
937.890 0.0310
995.600 0.0017
1005.7130 0.0200
1029.210 0.0240
1048.090 0.0043
1052.660 0.0041
1115.100 0.0093
1121.000 0.0220
1135.040 0.1150
1161.270 06.0126
1170.700 0.0045
1187.230 0.0v68
1209.600 0.0038
1215.200 0.0015
1239.120 0.0310
1265.400 0.0026
1291.500 0.0045
1311.280 0.0057
1325.700 0.,0027
1328.300 0.0027
1358.600 0.0051
1382.710 0.0420
1401.940 0.0148
1481.200 0.0020
1502,040 10,0310
1506.200 0.0031
1517.120 0.0008
1524.100 0.0024
1531.230 0.0075
1553.300 0.0012
1563.300 0.0011
1592.580 0.0039
1602.610 0.0060
1610.670 0.0084
1631.800 0.0013
1647.200 0.0016
1658.430 0.0820
1695.280 0.0049
1749.700 0.0340
1768.480 0.0033
1793.100 0.0033
1840.000 0.0012
1859.300 0.0019
1891.300 0.0059
1898.700 0.0012
1930.690 0.0016
1978.500 0.0011
2000.610 0.0027
2019.600 0.0014
2031.400 0.0034
2042,600 0.0019



cumt CENS OUED PEN) E ey e ued SUE BN UEE P gun AN NOE AN NN DN

-365-

Nuclide Z Half Life Energy
keV

199 Pb 82 1.500 h  2046.200
20€2.500
2078.200

-2090.20°
2206.500
2237.290
2341.600
2361.900
2367.000
2399.200
2433.100

199 Po m 84 : 4,200 m 274.200
499,800
511.000
1002.000

199 Po 84 5.200 m 187.700
229.100
233.500
246.000
260.700
361.600
397.800
474.900
506.800
511.000
998.400

1021.400
1034.400

200 Pt 78 12.500 h 43.670
60.000
76.200
97.520
103.600
135.940
137.680

146.540
150.610
166.000
167.370
189.400
200.0C0
227.450
243.710
292.660
303.700
313.970
330.280
390.200
468.720

200 Au 79 48.400 m 367.900
661,370
885.880
1147.170
1202.410

Yield

0.0019
0.0015
0.0015
0.0024
0.0012
0.0090
0.0022
0.0013
0.0012
0.0012
6.0022

0.0740
0.2500
0.4017
0.6000

0.0750
0.0480
0.0550
0.0420
0.0400
0.2200
0.0420
0.0700
0.0370
0.14259
0.1540
0.2420
0.4700

0.0080
0.0230
0.1340
0.0013
0.0103
0.0320
0.0023
0.0049
0.0025
0.0051
0.0038
0.0011
0.0067
0.0206
0.0250
0.0027
0.0016
0.0013
0.0110
0.0030
0.0026

0.1900
0.0039
0.0014
0.C012
0.0018

r

m
!

R®#m2/h/Ci Rem/h/Ci

0.7248

0.5294

0.7233

0.0208

0.1421

0.5577

G.3952

0.5472

0.0201

0.1100




Nuclide 2
200 Au 79
200 Aum 79
200 T1 81
200 T1 81

Half Life

48.400 m

18.700 h

0.034 s

1.087 d

- 366 -

Energy
keV

1225.410
1262.890
1273.510
1514.900
1570.330
1593.180
1604.350
1630.930

60.080

84.300
101.430
105.420
111.1i20
120.280
133.230
137.300
144,600
146.070
181.180
218.510
255.870
332.800
367.990
497.770
579.290
759.500
904.230

213.000
539.000

116.510
252.010
289.350
309.180
367.942
387.300
476.820
511.000
521.400
579.280
591.650
612.080
628.630
661.350
689.050
701.560
711.750
783.600
787.100
828.320
886.150
898.520
1147.120
1167.100
1180.500
1202.370

Yield

0.1070
0.0319
0.0017
0.0011
0.0041
0.0011
0.0015
0.0030

0.0068
0.0014
0.0016
0.0020
0.0180
0.0023
0.0067
0.0027
0.0023
0.0081
0.5500
0.0038
0.7100
0.0280
0.7710
0.7300
0.720¢C
0.6600
0.0770

0.2300
1.0000

0.0011
0.0028
0.0051
0.0026
0.8720
0.0016
0.0032
0.0071
0.0025
0.1380
0.0029
0.0024
0.0100
0.0228
0.0011
0.0129
0.0027
0.0057
0.0103
0.1080
0.0202
0.0062
0.0012
0.0010
0.0011
0.0011

r

T

R®m2/h/Ci Rem/h/

0.1421

1.0933

0.3368

0.6641

0.110l

0.860¢

0.258(

0.5141
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Nuclide yA Half Life Energy Yield r T
keV R#n2/h/Ci Rem/h/Ci
200 T1 81 1.087 4 1205.700 0.2990 0.6641  0.5141

1225.500 0.0336
1254.110 0.0093
1262.970 0.0078
1273.520 0.0331
1291.110 0.0060
1350.350 0.0015
1362.900 0.0340
1366.300 0.0090
1407.640 0.0145
1477.780 0.0015
1514.900 0.0400
1570.600 0.0027
1604.500 0.0117
1718.350 0.0033
1759.150 0.0014
1906.300 0.0011

200 Pb 82 21.500 h 109.540 0.0048 0.0646 0.0609
142.290 0.0316
147.620 0.3779
161.350 0.0G30
235.620 0.0430
257.170 0.0446
268.380 0.0396
289,110 0.0110
289.94%0 0.0170
302.890 0.0017
315.38C 0.0022
348.230 0.0016
450.530 0.0333
457.700 0.0012
525.540 0.0042
605.440 0.0056

200 Bi m 83 31.000 m 245.300 0.0440 0.7723 0.5787
773,000 0.CuH3
ric.700 0.2030
4562.400 0.3560
511.000 0.3800
712.700 0.0154
1026.800 0.8500
1739.500 0.0368

200 Bi 83 36.400 m 83.800 0.0041 1.2618 0.971%3

98.100 0.0030
103.250 0.0130
114,400 0.0120
201.110 0.0090
245.150 0.4600
273.390 0.0120
294,400 0.0090
303.410 0.0220
344.600 0.0050
348.330 0.0250
353.600 0.0040
419.770 0.9100
462,340 0.9800
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Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
200 Bi 83 36.400 m 480.300 0.0230 1.2618  0.9713

494.300 0.0120
511.000 0.1040
539.200 0.0370
545.500 0.0450
642.700 0.0080
647.800 0.0260
781.000 0.0200
788.700 0.0100
811.000 0.0070
836.900 0.0150
902.600 0.0100
931.600 0.0260
935.100 0.0140
979.800 0.0070
992.900 0.0290
1026.490 1.0000
1101.400 0.0100

200 Po 84 1.900E-07 s 484.000 1.0000 1.0130 0.7547
611.000 1.0000
668.000 1.0000

200 Po 84 11.500 m 53.300 0.0095 0.5294  0.3945
102.300 0.0017
145.400 0.0126
147.600 0.0450
151.800 0.0024
154,400 0.0034
205.000 0.06150
225.100 0.0092
260.300 0.0068
272.600 0.0037
328.100 0.0262
395.400 0.0041
421.900 0.0136
430.300 0.0480
434,400 0.0930
488.400 0.0034
511.000 0.0918
551.500 0.0197
575.100 0.0041
582.000 0.0054
590.200 0.0099
599.700 0.0041
617.700 0.1970
662.600 0.0112
671.000 0.3400
692.000 0.0065
694,800 0.0550
720.800 0.0082
733.500 0.0105
756.000 0.0068
777.500 0.0051
796.700 0.0790
818.800 0.0058
850.000 0.0490
876.500 0.0180
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Nuclide z Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci

200 Po 8u 11.500 m 895.900 0.0146 0.5294 0.3945
914,700 0.0116
919.000 0.9027
932.000 0.0078
945.700 0.0109
1003.300 0.0082
1084.600 0.0381
1106.800 0.0065
1145.700 0.0034
1165.200 0.0065
1173.000 0.0109
1271.300 0.0058
1285.800 ©€.0116
1387.800 0.0102
1398.500 0.0037
1408.600 0.0054
1438.400 0.0037
1560.600 0.0051
1651.700 0.0065
1750.40C 0.0078
1802.100 0.0126

201 Au 79 26.400 m 30.600 0.0012 0.0292 0.0223

32.190 0.0014
135.300 0.0034
167.440 0.0101
352.300 0.0036
385.100 0.0065
438.200 0.0032
517.000 0.0132
521.000 0.0055
526.900 0.0071
542.600 0.0190
552.800 0.0084
613.200 0.0122
645.000 0.0067
732.300 0.0044

201 Hg 80 9.300E-05 s 218.90C 0.1950 0.3248 0.2501
521.050 1.0050

201 T1 81 0.002 s 225.000 0.0435 0.4628 0.3732
331.100 0.8700
588.000 0.8700

201 T1 81 3.046

o9

30.600 0.0022 0.0105 0.0102
32.190 0.0022
135.340 0.0265
165.880 0.0016
167.430 0.1000

201 Pb m 82 1.017 m 620.000 0.5430 0.1935 0.1423
201 Pb 82 9.400

=2

58.920 0.0072 0.3789 0.3093
129.920 0.0011
155.310 0.0014
231.850 0.00%0
241,020 0.0017
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Nuclide y/ Half Life Energy Yield e T

keV R®#m2/1/Ci Rem/h/Ci

201 P

201 Bi m

201 Bi

201 Po

82

83

83

84

9.400 h

60.000 m

1.800 h

8.900 m

285.040
331.170
341.520
345.040
361.270
381.380
394.930
406.030
450.390
464.950
510.700
514.380
540.960
546.290
573.200
584.550
597.580
637.970
692.370
708.750
727.530
753.350
767.280
787.290
8C3.660
826.210
907.560
945.960
946.800
999.230
1069.950
1088.800
1098.510
1114.720
1148.750
1157.550
1238.760
1277.130
1308.410
1340.770
1401.290
1473.890

511.000
846.000

628.800
785.90¢
901.500
935.700
1013.800
1325.500

272.700
412.400
417.900
511.000
967.000

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.
g.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
0.
. 1350
. 1600

.0l60
.2500
.0660
. 1680
.5600

[eNoNoNoN el oo

0016
7900
0010
0029
0990
0023
0017
0201
0010
0036
0010
0017
0026
0027
0011
0356
0032
o043
o427
0077
00154
0015
0316
0059
0151
0236
0570
0740
o047
0064
0t14
0086
0183
0017
0076
0013
U118
0163
0055
0043
0013
0016

3720
1000

5000
3C09
2000
1900

0.3789

0.1570

0.69u8

0.4285

0.3093

0.1181

0.5078

0.3227
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Nuclide

201 Po

201 At
202 Au

202 Tl

202 Pb

202 Bi

Z

84

85
79

81

82

83

Half Life

15.300 m

1.483 m
28.000 s

12.230 d

3.620 h

1.670 h

- 271 -

Energy
keV

205.600
223.000
224.900
239.000
428.400
511.000
537.400
552.100
639.100
848.400
890.400
904.700
1163.800
1206.100

511.000

388.100
439.560
520.300
786.300
908.600
959.700
1125. 4900
1203.700
1306.500

439.560
520.130
959.700

124.750
148.800
211.920
240.300
241.100
335.550
389.940
417.300
422.120
459.720
490.470
S547.400
601.950
557.490
786.990
954.500
960.700

80.750

97.580
125.210
158.160
168,110
195.630
204.750
216,020

Yield

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.

0.

0.
0.
c.
0.
0.
0.
0.
0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
.0040
.8600
.0860
.0910
.0012
.0060
.3240
.4980
.C100
.9200

SO0 O0O0O0OOO loNolojoRBeloloNo o))

0800
6550
1200
0810
0890
2980
0550
0630
0540
1350
5400
2900
0370
0330

2494

0100
1000
0110
0059
0180
oo14
0250
0210
0230

9140
0090
0012

0055
0022
0075
0025
0084
c022
0620

.0075
.0024
.0119
.0035
.0480
.0029
.0027
.0023

r

0.7273

0.0735
0.0869

0.2344

1.1115

1.4255

"

t

R¥m2/h/Ci Rem/h/Ci

0.5427

0.0561
0.0658

0.1883

0.8334

1.0681




Nuclide

202 3i

z

83

Half Life

1.670 h

- 372 -

Energy
xeV

222.
232.
240.
2u48.
285.
291.
320.
342.
346.
348.
358.
369.
386.
412,
417.
422,
438.
504.
511.
514,
529.
532.
534,
569.
578.
582.
591.
599.
632.
644 .
657.
662.
666.
671.
676.
690.
702.
705.
T14.
717.
763.
.570
733,
788 .
802.
£25.
852.
858.
.300
876.
899.
, 240
915,
.280
q42.
954,
260.
y813.

768

871

904
27

790
060
180
920
580
930
150
010
470
770
050
270
860
270
250
138
220
230
000
420
610
340
790
270
560
330
500
300
000
840
490
550
600
010
190
330
200
600
630
100
850

540
400
250
400
570
420

210
000

200

070
470
670
639

Yield

0.0069
0.0034
0.0450
0.0307
0.0022
0.0026
0.0312
0.00843
0.0460
0.0060
0.0030
0.0050
0.0014
0.0029
0.0042
0.8370
0.0155
0.0028
0.0613
0.0162
0.0041
0.00Ly
0.0017
0.0480
0.0730
0.0096
0.001%4
0.0053
0.0018
0.0067
0.6060
0.0131
0.0084
0.0045
0.0190
0.0019
0.0100
0.0022
0.0027
0.0017
0.0055
0.0068
0.0033
0.0074
0.0042
0.0022
0.0228
0.0164
0.0014
0.0106
0.0034
0.0030
0.0015
0.0710
0.0119
9.0780
0.9928
0.0088

-

R®a2/h/Ci Rem/h/Ci

1.4255

-~

1.0681

|

1
|
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Nuclide z Half Life Energy Yield . T
kaV RE8m2/h/Ci Rem/h/Ci
202 Bi 83 1.670 n 997.900 0.0030 1.8255 1.0681

1004 .54 0.0085
1035.198 0.0050
1052.860 0.0031
1062.880 0.0G14
1072.590 0.0083
1103.630 0.0038
1108.700 ¢€.0019
1111.820 9.0024
1117.800 0.0017
1127.456 0.0032
1134.330 0.0021
11448.270 0.0050
1150.710 (.0080
1163.506 0.0018
1154.909 0.6016
1173.620 9.0015
1197.530 0.0020
1206.250 0.0058
1211.520 0.0022
1224.200 0.0156
1226.700 0.0085
1236.080 0.0059
1245.480 0.0279
1295.350 0.0020
1313.590 0.0018
1336.500 0.0C25%
1350.850 0.0040
1358.550 0.0040
1363.140 0.0020
1367.500 0.0050
1375.430 0.0016
1420.720 0.0060
1433.440 0.0029
1439.170 0.0916
1487.100 0.0022
1495.080 0.0016
1512.800 0.0025
1515.890 0.0072
1523.680 0.0027
1526.900 0.0017
1556 .690 0.0190
1563.350 0.0018
1584.900 0.0069
1536.200 0.0069
1615.250 0.0016
1619.650 0.0023
1623.340 0.0018
1635.550 0.0017
1695.000 0.0014
1730.900 0.0030
1754.100 0.0018
1757 .500 0.0037
1780.530 0.0068
1790.550 0.0026
1807.950 0.0040
1813.700 0.0015
1833.250 0.0028
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" ~

Energy Yield L

Nuclide A :
keV REm2/h/Ci Rem/h/Ci

Half Life

202 Bi

202 Po

202 At

203 Au
203 Hg
203 Pb

83

8a

85

79
80
82

1.670 h

43,700 m

3.017 m

53.000 s
46.600 d
0.480 s

1848.730
1858.800
1882.220
1956.970
1989.750
1998.360
2059.500
2100.500
2153.210
2277.280
2322.5%0
2340.500
2559.600
2660.860
2966.900
3210.770
3316.540

41.200
65.200
165.700
213.700
215.900
251.700
316.000
336.700
427.700
458,400
506.300
551.400
597.900
625.100
643.700
688.600
712.000
717.200
785.500
790.500
808.500
828.500
973.800
1168.600
1215.000

441,300
511.000
569.700
675.300

690.000

279.190

153.400
173.900
217.400
231.900
238.500

0.0020
0.0015
0.0028
0.0036
0.0021
0.0011
0.0036
0.0020
3.0020
0.0016
0.0022
0.0020
0.0011
€.0012
0.0012

0.0012

0.0013

0.0300
0.0200
0.0870
0.0340
0.0163
0.0153
0.1430
0.0200
0.0163
0.0350
0.0440
0.0178
0.0260
0.01790
0.0360
0.5100
0.0460
0.0610
0.0200
0.0720
0.0158
0.0190
0.0490
0.0200
0.0170

0.4100
0.8976
0.8100
0.8660

0.1000
0.8150

0.0540
0.0130
0.0090
0.0150
0.0490

1.425%

0.4578

0.9692

0.0394
0.1264
1.0640

1.0681

0.3448

0.7276

0.0288
0.1194
0.8006
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Nuclide

203 Pb

203 Pb =

203 Pb

203 Bi

82

82

82

83

Half Life

0.480 s

6.300 s

2.169 d

11.760 h

- 375 -

Energy
keV

239.600
258.500
280.2090
453.800
634.300
678.100
838.600
851.900
873.900
1027.20¢C

820.200
825.200

279.189
401.315
680.502

59.990
126.460
136.780
186.600
212.520
252.2292
264.200
271.120
299.340
322.000
331.290
337.880
339.720
343.130
375.000
378.000
381.670
392.520
406.300
421.800
432.540
462.150
463.760
483.800
486.620
499,240
498.490
501.400
508.200
511.000
542.770
547.000
558.870
569.290
590.850
595.270
618.700
621.000
624%.000
626.730

Yield

0.1000
0.8300
0.0400
0.0100
0.2050
0.0370
1.0000
0.0430
0.5100
0.1470

0.0640
0.7140

0.8010
n.0344
0.0070

0.0033
0.0120
0.0025
0.03M1
0.0027
0.0010
0.0520
0.0014
0.0012
0.0015
0.0C21
0.0017
0.0016
0.0013
0.0035
0.0029
0.0128
0.0033
0.0037
0.0038
0.0013
0.0017
0.6023
0.0027
0.0012
0.00M11
0.0066
0.0019
0.0016
0.0031
0.0023
0.0017
0.0016
0.0122
0.0013
0.0047
6.0036
0.9581
0.0017
0.0035

Py

R*m2/h/Ci Rem/h/Ci

1.0640

0.3604

0.1349

1.1563

0.8006

0.2619

0.125%9

0.8527
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Nuclide Z Half Life Energy Yield T T
keV R*a2/h/Ci Rem/h/Ci
203 Bi 83 11.760 n 633.800 0.0137 1.1563 0.8527

633.800 0.0133
647.0003 0.0G15
658.0006 0.0022
665.000 0.0011
674.780 0.0010
697.360 0.0016
704.380 0.0014
719.0C0 0.0040
722.400 0.0480
740.000 0.0038
759.000 0.0027
768.800 0.0041
772.740 0.0021
779.900 0.0012
816.320 0.0403
820.200 0.2960
825.200 0.1460
847.180 0.0850
861.220 0.0013
866.470 0.0149
869.200 0.0049
871.000 0.0023
896.800 0.1310
904.130 0.0021
906.700 0.0025
911.7C0 0.0022
924.540 0.0020
927.680 0.0020
933.390 0.0144
936.000 0.0074
951.640 0.0023
982.320 0.0018
985.000 0.0031
995.130 0.0015
1000.300 0.0098
1006.880 0.0011
1024.250 0.0012
1033.730 0.08380
1044.0006 0.0024
1058.770 0.0010
1068.290 0.0060
1070.120 0.0070
1074.7€0 0.0029
1087.750 0.0039
1091.730 0.0017
1096.620 0.0012
1112.000 0.0072
1120.240 0.0072
1124.000 0.0030
1143.800 0.0010
1151.490 0.0014

1153.450 0.0020
1166.860 0.0C16
1177.000 0.0011
1184.350 0.0049
1188.160 0.0013
1198.550 0.0202




- S

Nuclide 2 Half Life Energy Yield r T

keV R#¥m2/h/Ci Rem/h/Ci
203 Bi 83 11.760 h 1203.000 0.0154 1.1563  0.8527
1206.170 0.0015
1214.260 0.0022
1223.700 0.0073
1228.360 0.0022
1246.000 0.0053
1253.830 0.0123
1261.860 0.0012
1303.290 0.0049
1307.540 0.0017
1311.000 0.0012
1337.260 0.0037
1343.350 0.0017
1350.330 0.0011
1355.500 0.0012
1370.000 0.0036
1374.180 0.0011
1381.270 0.0028
1385.600 0.0038
1395.550 0.0031
1407.880 0.0094
1410.000 0.0071
1417.000 0.0019
1421.000 0.0025
1431.000 0.0012
1438.000 0.0064
1464.750 0.0061
1469.200 0.0043
1496.150 0.(J54
1506.700 0.0370
1510.430 0.0035
1536.500 0.0750
1550.620 0.0077
1552.550 0.0148
1562.500 0.0014
1576.000 0.0014
1589.340 0.0020
1592.660 0.0109
1608.380 0.0012
1634.000 0.0065
1646.760 0.0010
1679.600 0.0880
1716.330 0.0055
1719.600 0.0340
1739.000 0.0025
1743.500 0.0025
1748.480 0.0189
1770.720 0.0051
1787.600 0.0019
1800.000 0.0092
1802.300 0.0092
1816.350 0.0040
1842.000 0.0049
1847.300 0.1140
1856.490 0.0029
1888.000 0.0194
1893.000 0.0820

1908.170 0.0034



Nuclide yA Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
203 Bi 83 11.760 h 1928.160 0.0112 1.1563 0.8527

1930.880 0.0016
1939.300 0.0013
1983.140 0.0088
1991.000 0.0012
2000.700 0.0083
2011.390 0.0176
2078.230 0.0047
2113.180 0.0012
2118.240 0.0017
2144,.160 0.0023
2181.640 0.0014
2224.780 0.0017
2331.570 0.0033
2429.000 0.0026

203 Po m 84 1.200 m 261.500 0.0053 0.2226 0.1634
511.000 0.0141
577.000 0.0240
640.900 0.5100
904.900 0.0440

203 Po 84 36.700 m 140.200 0.0028 0.8368 0.6134
175.200 0.9300
182.300 0.0011
189.500 0.0390
197.400 0.0056
204,700 0.0050
214,800 0.1450
261.800 0.0120
389.900 0.0112
419.300 0.0250
443,400 0.0028
486.100 0.0213
511.000 0.1381
647.700 0.0207
743.000 0.0062
799.000 0.0062
822.900 0.0241
883.500 0.0200
893.500 0.1900
908.600 0.5600
918.100 0.0084
955.300 0.0034
973.900 0.0050

1037.700 0.0028
1090.900 0.1960
1096.000 0.0078
1123.900 0.0162
1133.100 0.0056
1138.100 0.0017
1150.100 0.0022
1178.200 0.0034
1188.700 0.0022
1201.600 0.0022
1242,.400 0.0470
1264,000 0.0095
1277.100 0.0062



4
'

Nuclide

203 Po

203 At

Z

84

85

Half Life

36.700 m

7.370 m

- 379 -

Energy
keV

1307.200
1314.500
1337.900
1352.900
1416.700
1419.500
1466.000
1475.700
1490. 300
1511.400
1552.200
1568.500
1598.500
1601.700
1615.300
1622.200
1658.100
1666.300
1673.000
1716.200
1758.300
1780.700
1795.900
1804.900
1817.500
1830.100
1914.200
1930.800
1936.200
1960.400
1970.700
1991.000
2029.500
2032.500
2086.800
2189.400
2197.700
2236.900
2373.700
2477.700
2529.500
2728.800
2916.400
2952.200

145.800
152.100
154.700
204.400
206.600
245,900
361.600
390.300
416.900
487.300
531.900
608.800
639.300

Yield

0.0028
0.0050
0.0300
0.0140
0.0039
0.0017
0.0039
0.0062
0.0045
0.0045
0.0045
0.0056
0.0050
0.0022
0.0022
0.0050
0.0050
0.0022
0.0050
0.0034
0.0011
0.0067
J.0056
0.0022
0.0106
0.0028
0.0011
0.0090
0.0017
0.0011
0.0017
0.0011
0.0056
0.0039
0.0022
0.0011
0.0022
0.0056
0.0022
0.0011
0.0017
0.0011
0.0022
0.0017

0.0970
0.0340
0.0280
0.0340
0.0620
0.3280
0.1590
0.0560
0.0990
0.0410
0.1260
0.1410
0.6700

r

T

R%#m2/h/Ci Rem/h/Ci

0.8368

1.7579

0.6194

1.3067
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Nuclide A Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
203 At 85 T.370 m 641.400 0.3700 1.7579 1.3067

656.20C 0.2040
737.900 0.2870
845.800 0.2070
880.400 9.2810
1002.600 0.5900
1034.000 0.6909

205 Hg 80 5.200 m 203.740 0.0220 0.0024 0.0022

205 Pb 82 0.006 s 284.200 0.'100 0.5355 0.3941
310.400 0.0060
703.400 0.1500
987.700 0.8442
1613.800 0.0051

205 Bi 83 “15.310 d 90.040 0.0011 0.8184 0.6035
260.500 0.0109
262.800 0.0036
282.380 0.0043
284.150 0.0169
310.350 0.0010
349.550 0.00656
493.650 0.0037
511.000 0.0022
511.500 0.0086
549.840 0.0295
570.600 0.0u434
573.850 0.0062
576.300 0.0019
579.800 0.05u4u4
526.710 0.0058
688.500 0.0023
701.160 0.0016
703.450 0.3110
704.860 0.0038
717.370 0.0031
720.650 0.0014
723.570 0.0015
T44.700 0.0070
757.090 0.0012
759.100 0.0104
761.350 0.00638
780.920 0.0057
795.670 0.0014
800.800 0.0019
806.550 0.0016
813.750 0.0047
828.220 0.0029
860.130 0.0043
871.950 0.0042
890.150 0.0068
504,560 0.0062
901.900 0.0013
910.900 0.,0164
950.840 C.0039
27,.560 0.0028
987.660 0.1613




4 msf NN GHND ONNE G e ) W ONE 0NN OB OO o o OB OB OB OO

Nuclide

205 Bi

205 Po

z

83

84

Half Life

15.310 4

1.800 h

- 381 -

Energy
keV

1001.590
1001.950
1014.300
1038.860
1043.750
1066.030
1072.500
1190.030
1199.620
1208.700
1216.250
1264.800
1351.520
1438.700
1499.000
1501.400
1521.200
1548.650
1551.000
1563.150
1577.500

1593.000 -

1614.300
1619.100
1756.400
1760.000
1764.300
1775.800
1861.700
1903.450

128.900
150.400
151.400
158.400
212.000
222.500
225.400
248.200
261.000
335.000
358.800
381.800
454,100
473.100
495.900
511.000
599.800
614,200
624.800
679.900
713.300
715.200
795.900
836.800
849.800
859.400

Yield

0.0026
0.0027
0.0091
0.0011
0.0751
0.0011
0.0030
0.0226
0.0019
0.0051
0.0010
5.0012
0.0106
0.0012
0.0017
0.0023
0.0020
0.0028
0.0097
0.0017
0.0017
0.0012
0.0228
0.0037
0.0022
0.0012
0.3250
0.0399
0.0617
0.0247

0.0111
0.0033
0.0133
0.0016
0.0360
0.0018
0.0013
0.0014
0.0400
0.0018
0.0018
0.0015
0.0018
0.0089
0.0015
0.0421
0.0262
0.0159
0.0103
0.0026
0.0059
0.0033
0.0022
0.0078
0.1920
0.2550
0.0019

r

T

R®m2/h/Ci Rem/h/Ci

0.8184

0.7999

€.6035

0.5874
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Nuclid~ y A Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
205 Po 84 1.800 h 872.400 0.3700 0.7999 0.587H

959.900 0.0022
1001.200 0.2880
1026.800 0.0011
1044.000 0.0063
1060.500 0.0011
1103.200 0.0015
1120.600 0.0011
1183.500 0.0122
1187.200 0.001°?
1195.C0C 0.2222
1221.200 0.0011
1239.100 0.0460
1242.300 0.0037
1267.300 ..0022
1276.600 0.0011
1301.900 0.0022
1309.700 0.0011
1323.500 0.0048
1336.400 0.0133
1392.7n00 0.0C55
1470.900 0.0015
1486.500 90.0015
1487.100 0.0015
1513.700 0.0211
1529.600 0.0022
1546.100 0.0026
1551.800 0.0292
1570.800 0.0015
1575.200 0.0078
1578.400 0.0063
1610.900 0.0026
1622.800 0.0015
1674.100 0.0026
1701.200 0.0022
1707.100 0.0048
1711.800 0.0018
1715.700 0.0030
1724.100 0.0033
1729.200 0.0155
1800.200 0.0015
1808.100 0.0011
1811.300 0.0118
1836.800 0.0011
1950.000 0.0018
1957.500 0.0026
2020.300 0.0015
2101.100 0.0018
. 126,200 0.0022
2168.900 0.0037
2174,700 0.0022
2223,800 0.0026
2268.200 0.0015
2338.300 0.00M1
2432,400 0.0011
2574,200 0.0018

205 At 85 1.100E-07 s 125.000 0.1920 0.7631 0.6052



- 383 -

Nuclide z Half Life Energy VYield r T
keV R*a2/h/Ci Rem/h/Ci
205 At 85 1.100E-07 s 191.000 0.17%0 0.7631 0.6052

332.00G 0.5800
372.000 0.4200
469.000 0.3400
566.000 0.3500
638.000 0.2600
663.000 0.6200

205 At 85 26.200 m 143.100 0.0081 0.3%48  0.256%
154.100 0.0250
160.800 0.0128
165.700 0.0025
178.600 0.0011
202.500 0.0033
230.100 0.0022
275.600 0.0014
311.200 0.0350
317 700 0.0042
31¢ 300 0.0036
336.900 0.0020
361.100 0.0078
364,900 0.0053
384.600 0.008%
395.600 0.0039
448.700 0.0150
462.500 0.0050
487.800 0.0042
506.200 0.0014
516.400 0.0075
520.500 0.0370
529.000 0.0036
554.000 0.0045
577.100 0.0047
583.700 0.0025
587.200 0.0036
595.500 0.0028
617.700 0.0190
628.800 0.0470
659.400 0.0210
669.400 0.0840
672.700 0.0310
691.300 0.0031
719.300 0.2800
756.800 0.0045
782.900 0.0160
788.900 0.0110
792.200 0.0053
806.600 0.0047
872.200 0.0220
929.000 0.0033
942,100 0.0025
975.800 0.0070

1026.200 0.008%
1031.400 0.0210
1082.300 0.0047
1091.700 0.0022
1170.900 0,0059
1245,900 0,0031
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Nuclide 4 Half Life Energy Yield r T

keV R*p2/h/Ci Rem/h/Ci

205 At

205 Rn

206 Hg

206 Bi

85

86

80

83

26.200 m

2.830 a

8.150 m

6.243 d

1252.000
1307.%00
1325.%00
1398.600
1813.990
1482.300
1875.400
1479.000
1761.300
2031.600
2056.600

264.900
354.900
464.500
620.200
675.000
729.600

30%.800
344,300
649.500

184.020
234.260
262.710
313.670
343.510
386.200
398.000
452.840
497.060
516.180
537.450
576.360
581.970
620.480
632.250
657.160
739.240
754.960
784.580
803.100
841.280
881.010
895.120
1018.630
1098.260
1142.370
1194.690
1202.580
1332.330
1405.010
1496.180
1560.300
1565.340
1595.270
1718.700

0.0047
0.0086
0.0117
0.0061
0.0028
0.0028
0.0061
0.0061
0.0042
0.0028
0.0064

0.6500
0.02%0
0.1620
0.1620
0.1300
0.1300

0.2700
0.0057
0.0230

0.1580
0.0024
0.0302
0.0036
0.2340
0.0052
0.1074
0.0016
0.1531
0.4070
0.3040
0.0011
0.0049
0.0576
0.0447
0.0191
0.0016
0.0053
0.0054
0.989¢C
0.0019
0.6620
0.1566
0.0760
0.1350
0.0011
0.0028
0.0011
0.0028
0.0143
0.0018
0.0038
0.0030
0.0501
0.3180

0.3h48

0.3051

0.0559

1.7220

0.256A

0.2438

0.0510

1.2811
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Nuclide Z Half Life Energy VYield r T

keV REg2/9/Ci Rem/h/Ci

-4 G G Ul Ul U B TN TN U UED TS U gy S U UEE WS wEw ==

206 Bi

éC€é Po

206 At

83

8h

85

6.283 d

8.800 d

29.330 m

1844 390
1878.650
1903.560
2599.600

59.908
117.5%0
180.890
136.180
170.501
171.3%0
180.791
281.923
286.%10
311.560
322.810
338.440
358.870
369.080
381.220
§52.%70
§57.760
463.380
468.980
511.360
522.470
554 .640
579.780
645.580
668.750
677.710
693.810
807.380
818.230
860.930
902.530
980.230

1007.150
1017.930
1032.260
1043.170
1114,490
1190.920
1318.680
1496.900

154,500
197.980
201.840
233.550
256.530
268.340
275.590
278.880
317.300
342.510
373.410
380.810

0.0057
0.0201
2.0035
0.0013

0.0123
0.0013
0.001%
0.0011
0.0032
0.0010
0.0010
0.008%
0.2400
0.0420
0.0012
0.1920
0.0039
0.0017
0.0018
0.0032
0.0015
0.0179
0.0026
0.2800
0.1570
0.0156
0.0106
0.0035
0.0086
0.0147
0.0020
0.2300
0.0104
0.0350
0.0025
0.0710
0.0310
0.0036
0.3300
0.0029
0.0029
0.0047
0.0065
0.0025

0.0049
0.0156
0.0540
0.0310
0.04%0
0.0127
0.0205
0.0260
0.0049
0.0146
0.0039
0.0078

1.7220

0.6128

1.3387

1.2811

0.%687

1.0130
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Nuclide z Half Life Energy Yield r T
keV R%¥a2/h/Ci Rem/h/Ci
206 At 8s 29.330 = 386.780 0.0260 1.3387 1.0130

395.58C 0.4800
399.980 0.0068
816.%10 0.0127
888.730 0.0127
N77.100 0.8600
8498.500 0.0059
511.000 0.3513
527.270 0.0290
565.550 0.0320
599.330 0.0039Y
614.800 0.06'0
700.660 0.9755
704.670 0.0600
709.320 0.0059
729.180 0.0020
729.270 0.0098
733.730 0.1010
738.030 0.0117
796.600 0.0117
802.50C 0.002C
828.220 0.0127
868.270 0.0760
911.960 0.0059
923.120 2.0560
927.090 0.0098
939.250 0.0195
955.200 0.0186
960.920 0.0137
976.320 0.0137
1008.600 0.0176
1013.820 0.0290
1088.180 0.0224
1059.380 0.034%0
1071.780 0.0020
1087.760 0.0068
10953.890 0.0068
1125.770 0.0185
1196.860 0.0146
1257.530 92.0117
1290.4%80 0.0068
1292.850 0.0068
1298.890 0.0068
1389.520 0.0068
148€.080 0.0127
1492.850 0.0020
1637.410 0.0117
1736.250 0.0088
1745.560 0.0068
1855.800 0.0039
1899.840 0.0049
1909.330 0.0059
1928.170 0.0068
1938.070 0.0127
2075.500 0.0039
2116.070 0.0049
2218.750 0.0049
2271.140 0.0029



Kuclide

206 At

206 At
206 Rn

207 T1
207 8i

207 Bi

85

85
86

81
83

83

Half Life

29.330 =

29.800 =
5.670 =

8.770 m

1.820E-08 s

38.026 y

- 387 -

Energy
keV

2298.750
2313.58¢0
2895.170
2559.070
2566.600

68.000

$2.000
97.200
101.200
138.200
186 .500
195.500
208.100
213.%00
215.80¢C
290.900
302.100
328.500
350.700
371.140
386.600
836.300
A8N_.200
§458.500
865.800
582.800
485.600
N97.700
527 .300
536.600
632.100
683.200
716.900
738.500
757.100
773.100
795.100

897.600

117.900
238.000
262.200
308.600
805.000
§26.100
§56.100
571.000
669.500
713.500
743.300
931.800
975.600
1240.900

569.670

Tield

0.0078
0.00%9
0.0020
0.0039
0.0020

0.0015

0.0%60
0.0166
0.0115
0.0160
0.0220
0.0370
0.0840
0.0350
0.0130
0.02%0
0.1700
0.3200
0.0%10
0.1680
9.2000
0.0180
0.0900
0.0160
0.0118
0.1900
0.1000
0.3300
0.0800
0.0530
0.CA80
0.0210
0.0220
0.0500
0.03%0
0.1900
0.0320

0.0028%

0.0250
0.0250
0.2300
0.0250
0.0820
0.1400
0.5900
0.1600
0.6200
0.3900
0.3700
0.2900
0.0700
0.0900

G.9780

r
REm2/h0/Ci

1.3387

0.0091
0.6221

9.0012
1.0686

0.5092

Rem/h/Ci

1.0130

0.0007
0.5007

0.0009
0.7969

0.5962
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Wuclide z Balf Life Energy Yield r T

keV R®a2/0/Ci Rem/h/Ci

207 Bi 83

207 Po m a5

207 Po 8a

207 At 85

38.026 y

2.800 s

5.833 n

1.800 h

897.700
1063.620
1482.200
1770.230

268.200
00.700
18.500

99.800
158.000
222.10C
222.700
22%.000
289.600
297.200
337.500
330.100
385.200
369.500
805.700
503.300
511.000
531.700
629.800
669.500
687.600
782.600
770.700
892.300
$11.800
987.900
992. 300

1020.000
1148.300
1211.300
1360.3200
1372.%00
1377.000
1586.000
1662.500
1762.700
18%6.800
2060.000

168.000
191.300
236.500
286.800
292.800
300.700
316.000
32%.500
357.300
365.500
392.900
8§11.200
§22.200

0.0015
0.7%90
0.0015
0.0685

0.3200
0.3000
1.0000

0.0013
0.0G56
¢.0126
0.0027
9.0020
0.0162
0.0101
0.0065
0.0023
0.0200
0.0192
0.1010
0.0018
0.0098
0.0060
0.0128
0.0050
0.0203
0.2920
0.0072
0.0043
0.1800
0.0108
0.6000
0.0018
0.0610
0.0013
0.0063
0.0139
0.0016
0.0011
0.00%0
0.0025
0.003%
0.01%%

0.0110
0.0043
0.0073
0.0023
0.0027
0.0970
0.0013
0.0050
0.0183
0.0020
0.0047
0.0043
0.0137

0.8092

0.57%0

0.6855

0.6600

0.5962

0.8812

0.5062

0.8%G%
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Nuclide z Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
207 At 85 1.800 h 456.800 0.0130 0.6600 0.4905

459.700 0.0110
467.200 0.0530
498.400 0.0027
503.300 0.0020
519.600 0.0027
520.800 0.0057
529.900 0.0250
583.400 0.0153
588.400 0.1470
617.200 0.0113
626.800 0.0166
637.300 0.0173
641.100 0.0043
648.100 0.0330
658.400 0.0500
670.600 0.0280
675.300 0.0490
693.400 0.0160
721.200 0.0490
755.100 0.0047
764.900 0.0033
767.900 0.0017
789.700 0.0030
798.800 0.0020
814.500 0.3300
852.700 0.0020
862.400 0.0043
881.000 0.0067
907.300 0.0400
932.200 0.0023
954,800 0.0013
960.600 0.0166
994,000 0.0166
1015.700 0.0023
1021.500 0.0063
1042,.300 0.0017
1054,100 0.0080
1077.600 0.0137
1086.900 0.0027
1115.200 0.0330
1131.800 0.0030
1171.800 0.0083
1174.500 0.0033
1188.400 0.0123
1193.700 0.0033
1225.800 0.0107
1242.800 0.0063
1245.700 0.0043
1264,000 0.0037
1283.300 0.0083
1396.300 0.0103
1410.000 0,0087
1413.200 0.0073
1493,400 0.0013
1511.100 0.0040
1548.500 0.0080
1552.700 0.0033
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Nuclide yA Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
207 At 85 1.800 h 1557.000 0.0023 0.6600 0.4905

1642.100 0.0093
1676.80C 0.0200
1690.800 0.0023
1712.800 0.0103
1716.500 0.0080
1731.000 0.0280
1772.800 0.0050
1781.900 0.0043
1786.800 0.0070
1805.400 0.0063
1876.3700 0.0023
2016.700 0.0050
2029.800 0.0020
2053.000 0.0017
2075.200 0.0047
2343.300 0.0070
2393.800 0.0013
2558.500 0.0027
2566.400 0.0027
2712.200 0.0093

207 Rn 86 1.810E-04 s 234,000 0.2100 0.3999 0.2968
665.100 0.9800

207 Rn 86 9.300 m 188.000 0.0025 0.5059 0.3936
233.800 0.0070
242.900 0.0015
245.70C 0.0015
295.500 0.0040
308.000 0.0017
329.450 0.0300
337.600 0.0013
344,530 0.4500
350.100 0.0055
367.600 0.0250
377.900 0.0070
380.300 0.0026
402.680 0.1200
417.700 0.0045
436.300 0.0030
443.500 0.0019
446,100 0.0050
471.400 0.0020
475.600 0.0070
477.800 0.0035
485,000 0.0024
486.900 0.0029
511.000 0.2464
520,200 0.0014
524.200 0.0023
535.200 0.0035
537.600 0.0028
547,000 0.0033
553,200 0.0120
559,200 0.0021
561.100 0.0035
566.300 0.0029
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Nuclide Z Half Life Energy Yield r T
keV R®m2/h/Ci Rem/h/Ci
207 Rn 86 9.300 m 573.400 0.0017 0.5059 0.3936
580.100 0.0035
599.000 0.0024
604.000 0.0020
610.100 0.0038
616.200 0.0022
620.700 0.0032
628.600 0.0110
631.600 0.0290
636.000 0.0014
638.100 0.0014
643.400 0.0120
647.200 0.0180
655.600 0.0019
660.400 0.0090
672.000 0.0060
674.000 0.0410
674.000 0.0800
685.800 0.0120
687.500 0.0060
691.500 0.0012
697.500 0.0240
700.500 0.004Y4
712.800 0.0060
739.800 0.0023
T47.150 0.1400
751.600 0.0045
754.200 0.0027
768.600 0.0028
775.300 0.0200
788.100 0.0021
792.300 0.0017
798.900 0.0022
804.300 0.0020
806.100 0.0028
820.700 0.0023
823.300 0.0020
847.500 0.0031
853.400 0.0230
861.400 0.0015
865.400 0.0023
873.500 0.0024
879.900 0.0018
884.500 0.0030
884.800 0.0017
892.700 0.0100
908.600 0.0140

919.800 0.0029
923.200 0.0013
939.400 0.0035
947.900 0.0030
951,800 0.0037
973.350 0.0250
983.000 0.0024
985.800 0.0038
990.700 0.0034
993,200 0.0050
999.200 0.0120
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Nuclide 2 Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
207 Rn 86 9.300 m 1083.000 0.0027 0.5059 0.3936
1121.100 0.0023
1129.700 0.0020
1190.400 0.0023
1224.800 0.0059
1254.600 0.0034
1507.500 0.0045
1522.800 0.0070
1539.500 0.0060
2576.600 0.0030
208 Tl 81 3.070 m 211.500 0.0017 1.5249  1.1274
233.360 0.0031
252.610 0.0080
277.350 0.0680
510.800 0.2160
583.140 0.8580
722.040 0.0020
763.130 0.0164
860.370 0.1200
927.600 0.0013
982.700 0.0020
1093.100 0.0037
2614.600 0.9979
209 Tl 81 2.200 m 117.000 0.8100 1.0105 0.7711
467.000 0.8100
1566.000 0.9800
209 Po 84 102.070 y 260.500 0.0017 0.0015 0.0011
900.000 0.0025
209 At 85 5.410 h 90.800 0.018%4 1.2055 0.8939
104.200 0.0240
113.100 0.0012
191,000 0.0041
195.000 0.2260
233.600 0.0096
239.100 0.1240
321.100 0.0063
388.800 0.0049
545,000 0.9100
551.000 0.0491
552.500 0.0155
554,600 0.0059
596.200 0.0066
630.300 0.0068
666.100 0.0187
781.900 0.8350
790.200 0.6350
815.600 0.0023
817.600 0.0016

854,400 0.0058
863.900 0.0207
903.000 0.0365
985.200 0.0085
999,600 0.0016
1043.450 0.0011




Nuclide

209 At

209 Rn

Z

85

86

- 393 -

Half Life

5.810 K

28.500 m

Energy
keV

1074.600
1096.000
1103.400
1141.300
1147.600
1148.800
1170.600
1175.300
1183.100
1192.800
1213.700
1217.200
1262.600
1289.700
1333.400
1356.900
1446.100
1456.600
1490.800
1533.100
1537.700
1575.500
1581.600
1622.400
1687.300
1767.000
1786.500

182.040
188.400
275.900
279.200
286.570
296.600
302.850
337.450
357.380
380.680
386.430
408.320
461.410
511.000
526 .800
577.100
599. 400
605.400
672.820
684,900
689.260
695.900
705.500
722.500
730.900
745.780
761.590
794.720
855.760
868.430

Yield

0.C020
0.0014
0.0540
0.0033
0.0136
0.0078
0.0309
0.0191
0.0014
0.0016
0.0043
0.0111
0.0189
0.0027
0.0014
0.0016
0.0054
0.0012
0.0027
0.0017
0.0049
0.0086
0.0179
0.0017
0.0037
0.0051
0.0012

0.0025
0.0012
0.0036
0.0112
0.0031
0.0033
0.0057
0.1470

r T
R%®a2/h/Ci Rem/h/Ci
1.2055 0.8939
0.5196 0.3995
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Nuclide 2 Half Life Energy VYield r T
keV R¥a2/h/Ci Rem/h/Ci
209 Rn 86 28.500 m 872.800 0.0070 0.5196 0.3995

985.900 0.0055
1021.500 0.0019
1027.550 0.0019
1037.930 0.0422
1058.530 0.0166
1059.450 0.0057
1065.550 0.0172
1082.000 0.0011
1085.000 0.0015
1097.550 (.0024
1110.200 0.0013
1129.000 0.0017
1135.200 0.0021
1158.800 0.0085
1186.660 C.0042
1207.300 0.0025
1298.200 0.0022
1338.000 0.0016
1341.800 0.0050
1394.820 0.0099
1471.800 0.0015
1543.050 0.0082
1592.100 0.0019
1669.500 0.0012
1708.950 0.0068
1722.500 0.001%4
1746.100 0.0015
1771.200 0.0019
1796.500 0.0017
1925.700 0.0027
1954.300 0.0013
2114,050 0.0033
2150.000 0.0015
2195.500 0.0011
2281.700 0.0011
2346.000 0.0012
2463.700 0.0010
2475.500 0.0010
2555.700 0.v012
2642.900 0.0032
2942.000 0.0013
3136.000 0.0013

210 Pb 82 22.315 y 46.503 0.0405 0.0016 0.0011

210 Bi 83 3.002E+06 y 265.700 0.5100 0.1372 0.1252
304.800 0.2750
329.100 0.0060
344,000 0.0070
369.600 0.0070
535.000 0.0025
649,800 0.0286

211 Pb 82 36.100 m 4ou,840 0.0383 0.0363 0.0281
426,990 0.0172
704.500 0.0048
766.340 0.0071
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Nuclide z Half Life Energy Yield r T

keV R%*m2/h/Ci Rem/h/Ci

211 Pb

211 Bi
211 Po

21y Po m

211 AL

211 Bn

211 Fr

212 Pb

212 Bi

83
84

84

85
86

87

82

83

36.100 m

2.140 m
0.516 s

25.200 s

7-214 h
14.600 h

3.100 m

10.640 h

60.550 m

831.830
1109.500

351.000

569.650
897.800

569.700
897.700

687.000

68.500
168.700
191.800
250.200
262.100
350.500
370.500
416.400
442,200
592.300
674.100
678.400
684.700
853.400
866.000
934.700
946.700
947.400
992.500

1012.500
1126.700
1181.300
1318.300
1362.900
1538.800
1805.000
1992.700

221.000
281.000
440.000
540.000
763.000
918.000
983.000

115.175
238.626
300.090

39.857
288.080
327.960
452.830
727.170

0.0381
0.00i5

0.1276

0.0053
0.0052

0.0120
0.0100

0.0025

0.00u44
0.0680
0.0092
0.0610
0.0023
0.0040
£.0138
0.0354
0.2340
0.0027
0.4600
0.2940
0.0060
0.04706
0.0800
0.0372
0.0510
0.1650
0.0138
0.0022
0.2250
0.0147
0.0013
0.3310
0.0480
0.0012
0.0051

0.0270
0.1020
0.0600
0.3000
0.0150
0.1650
0.0600

0.0060
0.4460
0.0341

0.0109
0.0034
0.0014
0.0035
0.1180

0.0368

0.0255
0.0043

0.0089

0.0010
0.9995

0.2503

0.0637

0.0991

0.0281

0.0228
0.0032

0.0066

0.0007
0.7402

0.1897

0.0576

0.0725
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Nuclide 4 Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
212 Bi 83 60.550 m 785.420 0.06199 0.0991 0.0725
893.390 0.0066
952.100 0.0031
1078.620 0.0097
1512.750 0.0057
1620.560 0.0275
1679.800 0.0013
1806.000 0.0021
213 Bi 83 45.630 m 324.000 0.0016 0.0002 0.0003
213 Bi 83 45.650 m 292.300 0.0049 0.0737 0.0591
439.700 0.2730
806.600 0.0035
1101.000 0.0039
214 Pb 82 26.800 m 53.226 0.0110 0.1294 0.1158
241.910 0.0746
258.790 0.0055
274.530 0.0032
295.170 0.1920
351.900 0.3710
462.100 0.0017
480.420 0.0034
487.080 0.0044
533.690 0.0019
580.150 0.0036
785.910 0.0109
839.025 0.0059
214 Bi 83 19.900 m 273.700 0.0018 0.7460 0.5497
387.000 0.0036
389.100 0.0041
405.740 0.0017
426.500 0.0011
454,770 0.0032
469.690 0.0013
474,380 0.0012
609.318 0.4610
665.453 0.0156
703.110 0.0047
719.860 0.0040
752.840 0.0013
768.361 0.0u488
786.100 0.0031
806.174 0.0123
821.180 0.0015
904,250 0.0011
934.052 0.0316
964,080 0.0038
1051.960 0.0032
1069.960 0.0029
1120.276 0.1500
1133.660 0.0025
1155.190 0.0169
1207.680 0.0046
1238.110 0.0592
1280.960 0.0147



e

FoImNy N WS 2P

Nuclide

214 Bi

218 At
218 Rn
219 Rn

220 Fr

220 Ra
221 Fr

222 Ra
223 Fr

Z

83

85
86
86

87

88
87

88
87

Half Life

19.900 m

2.000

(7]

0.035 s
3.960 s

27.400 s

0.023 s
4,800 m

38.000 s
21.800 m

- 397 -

Energy
keV

1303.760
1377.650
1385.310
1401.,500
1407.980
1509.190
1538.500
1543,320
1583.220
1594,730
1599.310
1661.280
1683.990
1729.600
1764.510
1838.360
1847.440
1873.160
1896.300
2118.540
2204.120
2293.360
2447.710

53.000
609.310

130.670
271.230
401.780

45,000

61.000
106.000
124.500
132.500
154,000
161.500

465.000

99.500
217.600
409.500

324,220

49.880

50.200

79.770
100.300
134,500
173.450
184,700
205..00
234,900
289.500

Yield

.0012
.0l402
.0078
.0139
.0248
.0219
.0041
.0035
.0072
.0026
.0033
.0115
.0024
.0305
-1590
.0038
.0212
.0023
.0018
.0121
.0499
.0032
.0155

.0661
.0012

[=foNolololoNolofojoNoNolofolejofooleolvNoRe o]

.0013
.0990
.0660

.0234
.0043
.0169
.0017
.0019
.0100
.0152

[eNeoRoloNeYoN o] [oNoRe (=] (=]

o

.0100

.0014
. 1250
.0012

0277

.007TH
.3400
.0920
.010°
.0054
.0014
.0031
.0095
0.0340
0.0027

OO0 0O0O0OO0O0 o OO0

r T
R#m2/h/Ci Rem/h/Ci
0.7460 0.5497
0.0023 0.0019
0.0004 0.0003
0.0301 0.0267
0.0041 0.0038
0.0027 0.0021
0.0148 0.0136
0.0051 0.0047
0.0261 0.0225
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Nuclide 2 Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
223 Fr 87 21.800 m 319.260 0.0057 0.0261 0.0225
362.400 0.0011
775.300 0.0042
223 Ra 88 11.434 4 122.310 0.0119 0.0458 0.0427
144,200 0.0326
154.190 0.0559
158.620 0.0069
179.670 0.0015
269.410 0.1360
288.170 0.0015
323.890 0.039C
328.500 0.0020
338.320 0.0278
342.900 0.0020
371.840 0.0049
hyy. 940 0.0127
223 Ac 89 2.200 m 73.000 0.0020 0.0011 0.0010
84.000 0.0017
93.000 0.0017
99.000 0.0020
192.000 0.0025
216.000 0.0015
477.000 0.0014
224 Ra 88 3.660 d 241.000 0.0390 0.0051 0.0046
224 Ac 89 2.900 nh 83.500 0.0017 0.0646 0.0612
84.490 0.0100
133.000 0.1970
141.000 0.0032
144,500 0.0015
157.000 0.0053
217.000 0.4415
261.500 0.0018
224 Th 90 1.040 s 177.000 0.0900 0.0109 0.0104
235.000 0.0040
297.000 0.0030
410.000 0.0080
225 Ra 88 14,800 d 40.000 0.2900 0.0138 0.0070
225 Ac 89 10.000 d 62.850 0.0042 0.0054 0.0055
73.700 0.0048
82.900 0.0015
87.300 0.0031
94,600 0.0013
99.400 0.0060
99.700 0.0350
108.200 0.0025
111.400 0.0032
138.200 0.0020

144,700 0.0013
149,900 0.0073
153.700 0.0017
157.200 0.0035
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Nuclide Z Balf Life Energy Yield r T

weV KE®m2/h/Cy Rem/i:/Ci

225 Ac &9 10.3G0 d 167.70G6 02.92G55 0.0Go4d 0.C055
165.500 0.CU1S
16,206 DLSTEY
Zed.500  Z.0U10
£55.600 0.0U13
453.000 0.6GOMN

226-Ra+da. 1661.096 y 186.000 0.0330C GC.B782 C.£54%
241.910 0.0746
253.790 0.0055
273.700 0.0018
274.530 0.0032
295.170 0.1520
351.9C0 0.3710
387.000 C€.0036
339.100 {.0041
§55.740 0.06G17
426.500 0.0011
§s54.770 0.0C32
462.100 0.0017
1693.690 0.0013
474,380 0.0012
450.420 0.0034
437.080 0.0044
533.690 0.001¢9
580.150 0.0036
509.318 0.4610
665.453 0.0156
703.110 0.C047
719.860 0.0040
752.840 0.0013
768.100 0.0u488
785.910 0.0109
786.100 0.0031
806.174 0.0123
821.180 0.0015
839.025 0.0059
904.250 C.0011
934.052 0.0316
964.080 0.0038
1051.960 0.0032
1069.960 0.0C29
1120.276 0.1500
1133.660 0.0026
1155.190 0.0169
1207.680 0.0045
1238.110 0.0592
1280.96C G.0147
1303.760 0.0012
1377.650 0.C402
1385.310 0.0078
1401.500 0.0139
1407.980 0.0248
1509.190 0.0219
1538.500 0.00U41
1543.320 0.003%
1583.220 0.0072
1594.,730 0.0026
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Nuclide A Half Life Energy Yield r T
keV F*m2/h/Ci Rew/h/Ci
226-Ra+da. 1601.0696 y 1599.310 0.0033 5.8782  0.€683
1661.26G 2.0115
1653.99C 0.ud2y
1729.600 C€.0305
1764.510 0.1590
1336.360 0.0G38
1847.44C 0.0212
1873.160 C.0023
1696.300 0.6018
2118.540 0.0121
226%.120 0.0499
2293.360 0.0033
2447.710 0.0155
226 Ra 88 1601.096 y 185.990 ©.0328 0.0031  0.0C3G
226 Ac 89 1.208 d 67.600 0.6011 0.C593  0.0552
72.230 0.0056
156.050 0.1730
185.600 0.0470
230.000 0.2700
253.5G0 0.0560
226 Th 90 30.900 m 111.120 0.0329 0.0033 0.06033
131.020 0.0028
190.300 0.0011
206.230 0.0019
242.120 0.0087
227 Ra 88 42.200 m 46.370 0.0019 0.0772 0.0663
209.600 0.0010
218.190 0.0020
219.900 0.0020
228.000 0.0042
232.200 0.0030
243.100 0.005L
255.800 0.0020
258.400 0.0200
273.160 0.0096
277.390 0.0290
283.670 0.0340
300.080 0.0500
302.670 0.0480
327.200 0.0030
330.070 0.0300
341.100 0.0022
354.590 0.0075
379.330 0.0047
407.970 0.0240
435.380 0.0025
468.500 0.0027
471.300 0.0027
486.980 0.0250
490.900 0.0015
501.400 0.0100
516.200 0.0150
535.600 0.0066
543.100 0.0027
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Euclide z Half Life Energy Yield r T

keV RER2/0h/Ci Rem/h/Ci

227 Ra

227 Tn

227 Pa

228 Ac

90

91

89

82.200 m

18.713 4

38.300 m

6.130 h

611.800
639.%00
652.200
671.200
760.300
789.800
836.%00
863.500

43.800

89.880

50.200

62.500

79.770

9%_.000
113.200
113.200
117.200
181.300
20%.300
205.000
206.100
210.650
234.300
236.000
250.200
250.%00
252.550
254.700
256.250
262.8c0
273.000
281.%00
286.150
296.600
299.900
300.300
30h.540
312.660
314.860
329.820
334.400
342.860
350.500

65.000
67.000
110.000

57.760

99.450
129.100
145.900
154.200
184.600
191.500
199.500
204,100

0.0130
0.002%
0.002%
0.0016
0.9013
0.0016
0.0010
0.0016

0.0023
0.0020
0.0850
0.002%
0.0210
0.01%0
0.0056
0.0015
0.0017
0.0013
0.0023
0.0015
0.0023
0.0113
0.0045
0.1120
0.0037
0.0013
0.0011
0.0080
0.0680
0.0010
0.0049
0.0016
0.0160
0.0043
0.0200
0.0020
0.0105
0.00A8
0.0046
0.0280
0.0100
0.0035
0.0011

0.0527
0.0100
0.0170

0.0052
0.0140
0.0290
0.0022
0.0100
0.0010
0.0012
0.0035
0.0017

0.0772

3.0531

0.0029

0.58953

0.06b3

0.0483

0.0030

0.3724
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Nuclide A Half Life Energy Yield r T
keV R¥m2/h/Ci Rem/h/Ci
228 Pa 91 22.000 h 667.900 0.0039 0.5459 0.4125

677.000 0.0058
707.100 0.G030
718.100 0.0024
726.200 0.0048
745.000 0.0012
75C.500 0.0021
755.180 0.0126
772.170 0.0119
776.500 0.0042
782.000 0.0060
790.800 0.0027
794.700 0.0200
796.000 0.0012
818.000 0.0060
823.500 0.0024
830.500 0.0195
835.500 0.0272
840.000 0.0102
870.100 0.0106
884.200 0.0034
888.600 0.0078
894.300 0.0260
g04.500 0.0288
911.230 0.1600
921.700 0.0060
923.800 0.0036
940.000 0.0060
g45.600 0.0180
957.800 0.0060
964.600 0.1010
969.110 0.1320
975.000 0.0156
987.800 0.0024
1018.600 0.0021
1033.200 0.0048
1039.900 0.0017
1054.400 0.0014
1070.200 0.0011
1110.400 0.0043
1246.400 0.0090
1288.000 0.0012
1298.000 0.0011
1431,700 0.0014
1453.800 0.0012
1459.300 0.0072
1495,900 0.0017
1528.800 0.0017
1557.200 0.0028
1572.900 0.0017
1580.000 0.0038
1588.000 0.0243
1618,700 0.0014
1621,200 0.0026
1630.300 0.0010
1666.300 0.0019
1685.800 0.0014
1705.700 0.0022



[r— ey  pe— @ ——v  —w — %  r—

Nuclide

228 Pa

229 Th

229 Pa

230 Th
230 Pa

Z

91

92

90

91

90
91

Half Life

22.000 h

9.100 m

7345.027 y

1.400 d

77052.740 y
17.400 d

- 405 -

Energy
keV

1738.
1757.
1835.
1842,
1880.
1887.

152.
187.
246.

31.
42,
56.
68.
68.
75.
86.
86.
107.
124,
124,
131
137.
142,
148,
154,
156.
172.
179.
184,
193.
210.
218,

30.
4o.
614.
67.
75.
111,
1150
120.
135.
140.
179.

67.

53.
120,
314,
316.
380.
397.
399,
B0,
By3,

400
800
100
200
000
000

000
000
000

300
760
600
180
900
200
300
440
170
500
700

.970

030
950
300
400
480
900
800
000
630
870
100

000
000
700
700
100
600
500
800
200
600
900

730

200
900
800
800
150
800
950
600
750

Yield

0.0064
0.0054
0.0064
0.0016
0.0014
0.0156

0.0019
0.0028
0.0038

0.0400
0.0016
0.0033
0.0010
0.0011
0.0052
0.0038
0.0300
0.0084
0.0122
0.0061
0.0033
0.0163
0.0043
0.0139
0.0066
0.0112
0.0022
0.0050
0.0023
0.0459
0.0326
0.0014

0.0025
0.0025
0.0023
0.0025
0.0025
0.0015
0.0023
0.0025
0.0010
0.0025
0.0010

0.0038

0.0023
0.0034
0.0011
0.0016
0.0029
0.0182
0.0061
0.0011
0.0530

r T
R#m2/h/Ci Rem/h/Ci
0.5459 0.4125
0.0009 0.0009
0.0193 0.0168
0.0012 0.0010
0.0001 0.0001
0.3209 0.2374



- 406 -

Nuclide z Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
230 Pa 91 17.400 @ 454,950 0.0610 0.3209 0.2374

463.600 0.0080
508.000 0.0021
508.200 0.0350
518.500 0.0192
556.000 0.0019
571.100 0.0105
581.800 0.0013
619.690 0.0016
728.230 0.0184
781.350 0.0144
898.650 0.0570
918.500 0.0800
951.950 0.2830
953.000 0.0016
956.300 0.0150
959.300 0.0048
1009.600 0.0105
1026.050 0.0142
1074.680 0.0073

230 U 92 20.800 d 72.200 0.0060 0.0005 0.0005
154.230 0.0013
230.370 0.0012

231 Th 90 1.063 d 58.570 0.0048 0.0039 0.0042
72.780 0.0025
81.240 0.0089
82.110 0.0040
84.210 0.0650
89.950 0.0094
99.280 0.0012
102.270 0.0041
163.120 0.0016

231 Pa 91 32782.438 y 38.200 0.0015 0.0139 0.0130
46.370 0.0021
255.800 0.0010
260,220 0.0017
283.670 0.0160
300.080 0.0230
302.670 0.0230
330.000 0.0130
340.810 0.0016
357.160 0.0017

231 U 92 4.200 d 58.540 0.004Y4 0.0040 0,0041
84,180 0.0700
220.000 0.0080
236.000 0.0020

231 Np 93 48.800 m 263.800 0.,0284 0.0589 0.0u487
348.400 0.0363
370.900 0.0980
376.300 0.0064
416.300 0.0028
420.700 0.0105
436.900 0.0028



- 407 -

Nuclide yA Half Life Energy Yield r T
keV R®#m2/n/Ci Rem/h/Ci

231 Np 93 48.800 m 481.600 0.0061 0.0589 0.0487

k84,700 0.0160
715.500 0.0024
737.800 0.C123
786.600 0.0019
837.300 0.0040
851.600 0.0070
1108.100 0.0054

232 Th 30 1.406E+10 y 59.000 0.0015 0.0001 0.00a0

232 Pa 91 1.310 4 47.650 0.0021 0.5121 0.3819

80.270 0.0015
105.47% 0.0165
108.960 0.0280
139.600 0.0058
150.100 0.1080
183.900 0.0130
387.900 0.0700
421,900 0.0252
453.600 0.0862
472.400 0.0416
515.600 0.0552
563.200 0.0368
581.500 0.0600
710.100 0.0022
754.700 0.0051
819.200 0.0745
864.000 0.0194
867.000 0.0581
894.300 0.1980
969.300 0.4160
1003.300 0.0016
1125.000 0.cC021

232 U 92 72.049 y 57.700 0.0020 0.0001 0.0001

232 Np 93 14.700 m 47.650 0.0016 0.6077 0.4692
108.960 0.0153
143.400 0.0042
165.000 0.0031
223.600 0.0220
282,000 0.1980
327.300 0.5200
377.000 0.0125
710.700 0.0057
755.000 0.0L420
814.800 0.0410
819.500 0.3300
864,300 0.2030
867.200 0.2400
895.100 0.0083
924.400 0.0094
941,600 0.0160

r—cq NG WD NG NNy e g GG BN JEE BN VN SN B0 N D &R B =

[R— Y

970.900
1016.800
1037.400
1085.400

0.0031
0.0057
0.0330
0.0099



- 408 -

Nuclide z Half Life Energy Yield r T

keV R#a2/h/Ci Rem/h/Ci

232 Np

233 Th

233 Pa

233 Np

233 Pu

93

90

91

93

94

13.700 =

22.300 m

27.000 d

36.200 m

20.900 a

1126.000
1133.100
1136.300
1193.900
1936.000

86.500
88.000
94.680
162.500
162.500
169.100
170.700
190.540
194,900
359.900
4%1.000
887.700
459.200
490.800
499.000
595.200
669.800
764 .800
890.100

75.280

86.590
103.860
271.480
300.120
311.980
340.500
375.450
393.620

234.300
280.500
299.100
312.100
506.500
546 .900

150.400
180.800
191.000
207.400
221.700
235.400
2U47.400
457.400
473.200
478.300
500.300
504.000
512.400
524.400

0.0146
0.0088
0.0036
0.0036
0.00%2

0.0270
0.0030
0.0080
0.0017
0.0015
0.0034
0.0013
0.0013
0.0016
0.0012
0.0023
0.0015
0.0140
0.0017
0.0020
0.0016
0.0068
0.0012
0.0014

0.0117
0.0176
0.0069
0.0028
0.0620
0.3600
0.0420
0.0058
0.0119
0.0151

0.0015
0.0013
0.0050
0.0070
0.0015
0.0028

0.1520
0.1200
0.1300
0.2380
0.1180
0.9968
0.0720
0.1020
0.0720
0.1380
0.3900
0.2070
0.1300
0.1300

0.6077

0.0128

0.0911

0.0038

1.8456

0.4692

0.0105

0.0851

0.0023

1.4081



"
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Nuclide yA Half Life Energy Yield r T
keV R®*m2/h/Ci Rem/h/Ci
233 Pu 94 20.900 m 534.800 0.9000 1.8456  1.4081

558.800 0.2690
583.300 0.0860
688.100 0.3300
726.200 0.0900
830.900 0.1110
978.100 0.1340
991.700 0.2300
1000.500 0.1800
1004.000 0.3100
1012.300 0.2800
1028.400 0.0660
1035.400 0.0570

234 Th 90 24.100 d 63.290 0.0380 0.0036 0.0038
92.380 0.0272
92.800 0.0269
112.810 0.002%

234 Pa m 91 1.170 m 43.500 0.0065 0.004y 0.0032
766.600 0.0021
1001.030 0.0059

234 Pa 91 6.700 h 43.400 0.0030 1.0182 0.7614
63.000 0.0320
69.900 0.0023
79.690 0.0027
99.700 0.0480
103.410 0.0012

125.400 0.0100
131.200 0.2000
134.370 0.0021
137.700 0.0015
140.300 0.0090
144.000 0.0035
150.200 0.0020
152.700 C.0670
159.100 0.0070
170.700 0.0050
174.600 0.0020
186.000 0.0200
193.600 0.0060
199.700 0.0300
200.600 0.0110
203.000 0.0120
219.800 0.0020
226.400 0.0590
227.200 0,0550
245.200 0.0090
248.900 0.0280
267.100 0.0017
272.000 0.0030
272.100 0.0100
286.100 0.0014
289.600 0.0011
293.700 0.0390
309.600 0.0010
312.500 0.0030



Nuclide

238 Pa

rA

91

Half Life

6.700 n

- 410 -

Energy
keV

316.300
320.700
328.000
330.600
351.900
369.800
372.400
409.800
416.300
426.800
446.500
458.800
461.800
467.500
472.100
473.500
478.700
480.400
482.500
498.900
506.800
513.700
520.200
521.000
528.000
533.200
537.100
557.000
565.900
568.700
569.500
574.000
585.800
596.600
602.800
611.500
616.200
623.600
627.500
630.600
634.500
639.700
643.200
646.000
653.700
655.000
658.000
660.600
664,800
666.700
669.900
683.300
687.000
692.700
699.000
706.100
711.200
713.800

Yield

0.0012
0.0012
0.0030
0.0060
0.0060
0.0290
0.0130
0.0040
0.0010
0.0060
0.0012
0.0150
0.0016
0.0040
0.0024
0.0018
0.0030
0.0040
0.0030
0.0010
0.0160
0.0130
0.0060
0.0090
0.0060
0.0020
0.0016
0.0026
0.0140
0.0300
0.1100
0.0200
0.0015
0.0050
0.0090
0.0080
0.0020
0.0080
0.0080
0.0040
0.0030
0.0020
0.0020
0.0030
0.0090
0.0060
0.0090
0.0030
0.0130
0.0160
0.0140
0.0024
0.0028
0.0150
0.0460
0.0310
0.0020
0.0016

r

T

R#m2/h/Ci Rem/h/Ci

1.0182

0.7614
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Nuclide A Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
234 Pa 91 6.700 h 733.000 0.0900 1.0132 0.7614

738.000 0.0100
T42.810 0.0240
T46.500 0.0013
755.600 0.0140
760.000 0.00i6
766.360 0.0030C
768.700 0.0056
777.500 0.0020
780.700 0.0110
783.100 0.0050
786.270 0.0140
793.600 0.0150
796.300 0.0380
804.300 0.0040
805.800 0.0330
812.500 0.0050
819.600 0.0260
826.300 0.0400
831.600 0.0550
841.900 0.0014
844.400 0.0050
851.700 0.0012
872.900 0.0012
876.400 0.0400
880.500 0.04CO
880.510 0.0900
883.240 0.1200
899.000 0.0410
904.800 0.0050
920.000 0.0040
925.000 0.0290
926.000 0.1100
927.160 0.0900
946.000 0.1200
949.000 0.0800
960.000 0.0010
966.000 0.0060
978.800 0.0140
980.500 0.0200
980.500 0.0300
984.000 0.0190
1022.600 0.0060
1028.300 0.0080
1044.,900 0.0050
1074.600 0.0025
1083.200 0.0075
1108.500 0.0030
1122.300 0.0050
1126.000 0.0080
1153.100 0.0030
1171.300 0.0024
1208.000 0.,0030
1217.500 0.0037
1229.000 0.0030
1240,500 0.0050
1251.000 0.0030
1277.400 0.0020



- 412 -

Nuclide 4 Half Life Energy Yield r T
keV R*m2/h/Ci Rem/h/Ci
234 Pa 91 6.700 h 1292.700 0.0060 1.0182 0.7614

1353.300 0.0170
1358.500 0.0012
1394.100 0.0300
1399.700 0.0023
1427.500 0.0020
1446.000 0.0040
1452.700 0.0100
1460.000 0.0030
1493.700 0.0020
1516.000 0.0040
1549.400 0.0010
1579.700 0.0017
1585.400 ©.0025
1593.800 0.0060
1627.900 0.0015
1638.000 0.0040
1656.000 0.0015
- 1668.500 0.0120
1686.200 0.0050
1694.600 0.0129
1699.800 0.0015
1737.600 0.0010
1741.700 0.0010
1756.000 0.0025
1772.300 0.0010
1797.300 0.0030
1890.100 0.0019
1897.100 0.0015
1905.000 (.0028
1926.000 0.0050

234 U 92 244667.466 y 53.200 0.0012 0.0000 0.0000

234 Np 93 h.400 d 247.500 0.0011 0.5187 0.3826
258.300 0.0011
388.300 0.0019
451.000 0.0132
517.200 0.0038
556.000 0.0047
706.500 0.0018
720.500 0.0017
743.100 0.0510
750.700 0.0047
766.600 0,0056
786.400 0.0290
793.500 0.0019
807.000 0.0024
807.000 0.0013
851.600 0.0023
945.700 0.0056
1001.600 0.0150
1194.100 0.0550
1237.300 0.0230
1392.200 0.0210
1435.700 0.0620
1527.500 0.1170
1558.700 0.1880




- 413 -

Nuclide y/ Half Life Energy Yield r T
keV R®#m2/h/Ci Rem/h/Ci
234 Np 93 4.400 d 1570.700 @.0550 0.5187 0.3826
1602.200 0.0960
235 Pa 91 24.100 m 54.000 0.0260 0.0721 0.0700
64.350 0.0065
72.700 0.0011
109.140 0.0150
120.000 0.0090
140.770 0.0022
143.760 0.1050
163.350 0.0470
182.700 0.0040
185.715 0.5400
194.940 0.0059
202.120 0.0100
205.311 0.0470
221.380 0.0010
235 Pu 94 25.300 m 34.200 0.0023 0.0051 0.0037
49.100 0.0240
756.400 0.0048
910.100 0.0016
940.700 0.0011
944,700 0.0011
236 Pa 91 9.100 m 243.300 0.0015 0.2667 0.1965
279.200 0.0042
366.500 0.0045
422.900 0.0051
537.800 0.0030
594.000 0.0015
642.000 0.3000
687.200 0.0800
874.000 0.0030
921.200 0.0025
942.600 0.0060
966.600 0.0063
1064.900 0.002%4
1559.800 0.0190
1617.000 0.0090
1662.300 0.0051
1762.600 0.0540
1808.000 0.0200
2041.200 0.0160
2086.600 0.0080
236 U 92 1.250E-07 s 196.000 0.0580 0.4595 0.3515
204,000 0.1030
243,000 0.0810
279.000 0.0630
300.000 0.0580

308.000 0.,1710
642.000 0.4500
687.000 0.1030
903,000 0.0810
920.000 0.0270
942.000 0.1620
966,000 0.0720



- 414 -

Nuclide Z Half Life Energy VYield r T
keV R*m2/h/Ci Rem/h/Ci
236 Np m 93 22.500 h 642.400 0.0099 0.0047 0.0034

687.700 0.0026

236 Np 93 115078.767 y 45.000 0.0026 0.0255 0.0259
100.000 0.0052
104,000 0.0746
160.200 0.2760

237 Pa 91 8.700 m 179.100 0.0017 0.3399 0.2502
3'0.100 0.0173
498.700 0.0240
529.400 0.1480
540.700 0.0930
543.600 0.0024
554,900 0.0153
701.000 0.0014
722.600 0.0082
734,000 0.0065
847.100 0.0051
853.700 0.3400
865.000 0.1550

1333.200 0.0017
1344.800 0.0010
1395.900 0.0017
1407.500 0.0010

237 U 92 6.750 d 33.195 0.00M 0.0406 0.0380
38.540 0.0037
51.010 0.0020
59.543 0.3300
64,830 0.0116
164.610 0.0183
208.005 0.2170
267.540 0.0071
332.360 0.0120
370.940 0.0011

237 Np 93  2.141E+06 y 46.530 0.0014 0.0064 0.0069
57.150 0.0042
86.503 0.1260
88.040 0.0016
94.660 0.0083
117.680 0.0017
143.208 0.0042
151.370 0.0025
195.096 0.0021
212.415 0.0016

237 Pu 94 45.300 d 59.500 0.0325 0.0011 0.0010

237 Am 95 1.217 h 79.050 0.0020 0.1483 0.1286
124,720 0.0028
127.500 0.,0011
145,552 00,0048
179.940 0.0024
183.700 0.0019
203.030 0n,0042



- 415 -

Nuclide z Half Life Energy Yield r T
keV R®#m2/h/Ci Rem/h/Ci
237 Am 95 1.217 h 206.700 0.9033 0.1483 0.1286

214.900 G.0024
224.860 0.0024
229.100 0.0015
248.700 0.0059
252.200 0.0027
252.200 0.0015
273.300 0.9076
280.230 0.4700
321.000 0.0140
390.700 0.0055
407.800 0.0063
425.800 0.0194
435.200 0.0025
438.400 90.0830
473.500 0.0430
501.200 0.0028
504.800 0.0019
548.500 0.0026
655.300 0.0130
696.200 0.0020
720.400 0.0024
743.500 0.0027
792.000 0.0016
861.200 0.0037
908.800 0.0260
1000.600 0.0019

238 U 92 U.U4T1E+09 y 49.550 0.2300 0.0085 0.0065

238 Np 93 2.117 d 44,080 0.0010 0.2970 0.2166
101.880 0.0021
561.150 0.0010
882.630 0.0076
918.690 0.0051
923.980 (C.0248
936.610 0,0033
941.380 0.0045
962.770 0.0061
984.450 0.2380

1025.870 0.0820
1028.540 0.1730

238 Am 95 1.633 h 301.500 0.0050 0.4293 0.3152
357.700 0.0210
515.400 0.0039
561.000 0.1090
565.800 0.0015
574.000 0.0011
597.000 0.0015
605.100 0.,0760
617.400 0.0073
658.400 0.0018
679.500 0.0025
821.500 0,0031
884.300 0.0013
908.800 0.0022
918.700 0.2300



- 816 -

Wuclide 4 Half Life Energy Yield r T

ua¥ R®a2/0/Ci Rsa/h/Ci

238 As

239 U

239 #p

239 Aa

240 U
240 Np m

95

92

93

95

92
93

1.633 h

23.580 &

2.355 d

11.900 b

18,100 h
7.%00 m

9%1.800

962.800

983%.000
1016.200
1028.500
1097.300
1118.200
1184.500
1220.000
1237.000
1266.200
1293.200
1%03.200
1887.3C0
184538.500
1515.900
1577.300
1532.520
1636.600
1682.200
1726.400

31.000
§43.000
8§3.53%
78.670
117.660
662.2%0
788.080
819.220
888,100

89.%10

57.260

61.480
106.130
181.710
209.750
226.%20
228.190
2548.810
277.600
285.%10
315.880
335.300

89.812
57.273
67.8%81
181.715
209.800
226.383
228.18%
277.604
285.500

88,100
66.500

0.0220
0.2800
3.6012
0.0028
0.0012
0.0031
0.0018
0.0953
0.001%
0.0025
0.0168
0.0031
0.0067
0.004%2
0.0012
0.0012
0.0290
0.00A8
0.0126
0.0048
0.0028

0.1600
0.0200
0.084¢
0.50¢0
0.0015
0.0038
0.2011
0.0015
0.0017

0.0010
0.0015
0.0096
0.2270
0.0011
0.032%
0.003%
0.1070
0.0010
0.1%10
0.0078
0.0159
0.0203

0.0011
0.0015
0.0013
0.0108
0.0350
0.0330
0.1130
0.1500
0.0080

0.0169
9.0027

0.%293

0.03%9

3.0580

0.0873

0.0007
0.1772

0.3152

0.02%9

0.0557

0.0839

0.000%
0.1323
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- 418 -

Nuclide yA Half Life Energy Yield r T
keV R#m2/h/Ci Rem/h/Ci
240 Am 95 2.117 d 98.900 0.0150 0.5187 0.3782

888.800 0.2510
987.760 0.7300

241 Am 95 432.496 y 33.195 0.0012 9.0121 0.0115
59.537 90.359¢C
241 Cm 96 32.800 d 32.639 0.0021 0.2276 0.1797

132.413 0.0390
164.800 0.0044
165.049 0.0297
180.277 0.0048
205.879 0.0267
265.922 90.0040
417.240 0.0065
430.634 0.0410
447.350 0.0012
463.273 0.0123
471.805 0.7100
504.450 0.0059
636.880 0.0153
653.200 0.0015
670.200 0.0057

242 Am 95 152.104 y 49.300 0.0020 0.0001 0.0001

243 Pu 9y 4,956 h 34.000 0.0300 0.0124 0.0117
41.800 0.0076
67.000 0.0023
84.000 0.2300
109.300 0.0016
356.400 0.0013
381.700 0.0055

243 Am 95 7385.055 y 43.530 0.0550 0.0257 0.0266
74,670 0.6600
86.790 0.0034
117.600 0.0055
142.180 0.0013

243 Cm 96 28.520 y 44,663 0.0012 0.0398 0.0370
57.273 0.0014
67.800 0.0014
106.130 0.0026
209.760 0.0329
228.190 0.1060
254,410 0.0011
277.630 0.1400
285.420 0.0073

243 Bk 97 4,500 h 755.000 0.1000 0.0986 0.0717
840.000 0.0300
946.000 0.0800

244 Am m 95 26.000 42,900 0.2000 0.0086 0.0051

244 Am 95 10.100

=

99,400 0.0483 0.4362 0.3220



Nuclide

244 Am

245 Pu

Z

95

94

Half Life

10.100 h

10.500 h

- 419 -

Energy
keV

154,000
206.0C5
540.000
T46.000
900.000

280.290
308.110
327.310
341.000
348.730
376.580
387.880
395.870
411.740
428.510
445,340
491.500
514.600
525.080
560.030
591.600
598.800
524.400
630.040
657.200
660.200
669.280
707.980
730.400
737.960
T40.200
743.700
762.730
766.590
776.660
786.540
796.370
799.870
817.040
833.140
840.560
859.530
868.800
874.160
887.140
910.460
938.400
941,000
957.590
975.000
977.200
987.600
996.000
1005.100
1007.310
1013.200
1018.330

Yield

.1800
.0026
.0040
.6650
.2750

.0132
.0500
.2600
.0010
.0099
.0330
.0030
.0010
.0050
.0054
.0031
.0280
.0017
.0028
.0560
.0017
.0012
.0023
.0280
.0014
.0087
.0035
.0028
.0019
.0023
.0014
.0016
.0073
.0037
.0021
.0038
.0026
.0162
.0087
0054
0132
.0052
.0012
.0014
.0073
.0143
.0104
.0026
0101
.0026
.0040
0136
.0021
.0028
o042
.0010
0.0106

eNofoRoNolofoNoloNoNoloNaoNoloojojoRolofoloojojoeoloollefoloeoloofeojoolefolojojoNoNoloReofojoRo e OO OCOO

r T
R*m2/h/Ci Rem/h/Ci
C.4362 0.3220
0.2015 0.16M



Nuclide

245 Pu

245 Am

245 Cm

245 Bk

246 Pu

246 Am m

A

94

95

Half Life

10.500 h
2.050 h

8505.822 y

4.940 d

10.850 d

25.000 m

- 420 -

Energy
keV

1023.320

240.800
252.700
295.600

133.000
174.000

42.800

54.800
103.100
198.000
252.850
365.800
380.800
385.000
408.700

43.810
66.600
75.640
179.940
216.550
223.750
255.540

99.200
170.960
237.190
238.610
244,020
246.090
261.670
270.050
287.760
401.700
493.500
602.700
649.550
684.340
698.260
717.220
724.830
734.460
T45.170
752.050
759.600
781.240
798.830
833.620
986.060

1036.030
1062.070
1078.900
1081.550
1085.130
1122.860

Yield

0.0C5%

0.0034
0.0610
0.0022

0.0490
0.0500

0.0028
0.0037
0.0042
0.0016
0.2900
0.0036
0.0240
0.0057
0.0019

0.3000
0.0031
0.0022
0.1200
0.0013
0.2800
0.0028

0.0015
0.0012
0.0013
0.0014
0.0063
0.0090
0.0014
0.0094
0.0012
0.0024
0.0011
0.0015
0.0034
0.0055
0.0011
0.0024
0.0022
0.0120
0.0023
0.0082
0.0062
0.0017
0.2560
0.0187
0.0099
0.1330
0.1770
0.2890
0.0028
0.0159
0.0¢12

r

T

R*#m2/h/Ci Rem/h/Ci

0.2015
0.0092

0.0074

0.0484

0.0578

0.5344

0.1611
0.0082

0.0075

0.0u28

0.0497

0.3910



Nuclide

246 Am m

ol
s

246

n
42
o

247

247

247

249

249

Am

Bk

Am

Cm

Bk

Cm

cr

Z

95

95

97

95

96

97

96

98

Half Life

25.000 m

39.000

1.830

22.000

1.561E407

1380.945

64.150

350.840

<

- 421 -

Energy
keV

1124.420
1206.9690
1249.77¢C
1274.720
1348.890
1479.600
1528.600
1529.700
1551.090
1561.440
1590.890
1604.310
1618.990
1638.130
1661.830
1738.190

99.200
127.400
153.500
205.000
629.000
679.000
686.000
756.000
781.000
839.000

734.500
800.000
834.500
986.000
1037.000
1063.000
1079.000
1082.000
1085.000
1124.000

226.C00
285.000

278.000
287.500
346.000
402.400

84,000
265.000

368.760
560.390
621.870
634.310
652.800

54.730
92.300

Yield

0.0024
0.0017
0.0010
0.0029
0.0016
0.0026
0.0010
0.0017
0.0041
0.0013
0.0058
0.0012
0.0015
0.0018
0.0026
0.0013

0.0480
0.0320
0.2500
0.3600
0.0260
0.5300
0.0212
0.1320
0.0400
0.0212

0.0320
0.7000
0.0550
0.0035
0.0200
0.0360
0.0350
0.0630
0.0056
0.0520

0.0570
0.2300

0.0340
0.0200
0.0130
0.7200

0.4000
0.3000

0.0035
0.0084
0.0018
0.0150
0.0014

0.0022
0.0030

r

0.4803

0.0434

o

ATT

0.0588

0.0101

0.1819

T

R#*m2/h/Ci Rem/h/Ci

0.3310

0.2840

0.3495

0.0409

0.1493

0.0566

0.0075

0.1573
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Energy Yield r T

Nuclide z - :
keV Reg2/n/Ci Rex/h/Ci

Half Life

249 Ccf

249 Es

250 Bk

250 Es

251 Cf

251 Es

93

93

97

99

98

99

350.820 y

1.700 h

3.222 h

2.100 h

898.615 y

1.375 4

241.200
252.830
266.1390
295.840
333.4849
387.959
720.000

62.470
144,990
191.600
234.600
255.000
298.000
370.100
375.100
379.500
§37.600
565.000
625.300
628.500
668.300
789.700
313.200
852.200
955.400

1007.900
1218.500

98.200
889.980
929.280
988.960

1028.580
1031.760

989.000
1032.000

61.500

68.000

73.000

83.000
135.000
144,000
154.000
176.600
214,000
227.000
255.000
262.000
266.000
270.000
285.000
221.000

152.700
177.600

0.0022
0.0273
0.0075
0.0014
0.1550
0.6600
0.0014

0.0013
0.0018
0.0040
0.0026
0.00M
0.0056
0.0014
0.0330
0.4040
0.0075
0.0021
0.0013
0.0021
0.002%
0.0114
0.0910
0.0087
0.0024
0.0073
0.0150

0.0012
0.016%
0.0137
0.4510
0.0439
0.3510

0.1630
0.1360

0.0056
0.0020
0.0030
0.0010
0.0010
0.0010
0.0020
0.1770
0.0020
0.0630
0.0020
0.0020
0.0050
0.0020
0.0140
0.0040

0.0091
0.0239

0.1819

0.1673

0.4796

0.1641

0.0289

0.0028

0.1573

0.1352

G.3499

0.1197

0.0275

0.0023



l Nuclide Z Half Life Energy Yielg r T

: keV R¥m2/nh/Ci Hem/h/Ci
252 Cf 08 SUEED T2.3v) 3735 L0018 3.0013
! ra hEg Ll gd
4 T2.653  Q.9513
I77.8G6 0.0013
, 399.700  0.0913
518.5C0  0.0023
]
252 Es 99 350.060 d 102.339  §.0170 G.1151  ©.036A
; 106.0220 (.C013
; 136.020 0.1270
165.000 0.001>
694.000 ©.0CH2
[ 715.300 9.0079

759.10C ©0.0047
765.400. 5.0017
l 785.100 (€.1680

600.000 0.C137
304.800 0.0036
815.100 0.0058
321.80C 0.0032
924,100 9.0220

254 Cf 98 00.5C0 & 34.400 0©.200C 0.0652 0.0345
42.602 1.000C
$3.000 95.C200
69.7C0 0.0100
70.400 90.0300
80.800 0.0130
' 85.100 0.01¢0
316.000 0.cC015

, 254 Es 99 1.638 ¢ 104.360 ©.0018 C.258%  ©.1832
Sky 460 0.C028
584.320 0.C280
648.800 0.2500
633.680 0.1208
693.780 ©0.2usC

. 255 Bs 99 35.800 d 57.962 0.0011 3.0097  0.C007
58.477 0.5057
£0.C04 0.GG12
. 80.920 .0027
81.477 0.0081

255 No 102 3.100 m 187.200 (.0550 0.0053  0.0051

| 256 Lr 103 31.000 s 103.706 0.CO75 0.01A3  0.G149

179.700 ©.06LD
241.400 5.0750
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Abstract

The exposure rate constant ' is calculated and
tabulated for 1084 nuclides. The exposure rate
constant is defined as the ratio of the product
of the exposure rate and the square of the dis-
tance from a radioactive point source to the

source strength Q.

The dose equivalent rate constant T is here de-
fined as the ratio of the mean dose equivalent
rate to a water cylinder fo 30 cm diameter and
100 cm height placed 100 cm from a radioactive
source to the source strength Q. The source is
placed at the midplane of the cylinder. The di-
mensions of the cylinder were chosen to approxi-
mate a human phantom of 70 kg mass. The dose
equivalent rate constant is calculated and tabu-
lated for 1084 nuclides. For hoth guantities, T
and T, the contributions from photon energies
below 30 keV and X-rays are omitted.

The data are based on the Evaluated Nuclear
Structure Data File, which is compiled by The
Nuclear Group at Oak Ridge National Laboratory.
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