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The magnetosphere is formed by the interaction of .the earth's
ﬁagnetic field and the solar wind, which is the supersonic,
super-Alfvénic, and magnetized plasma expansion of the solar
corona. The geomagnetic ﬁ;eld presents a blunt obstacle to
the solar wind so that a hydromagnetic bow shock forms to divert
the flow around the magnetosphere. The location of the magneto-
pause, which separates. the solar wind and magnetosphere, is
detarmined by balancing the solar wind dynamic pressure with
tﬁe mggnetic p;essure Bﬁ/Zuaiof the mégnetospheric field §M'

The various magnstospheric boundaries and regions are depicted
in Figure I; s;atiél scales are listed in Table I, and typical
thermal plasz=z2 éarameters are given in Table II. We will now
discuss several &imamical processes which determine the basic

magretespnaric siructure.

II. Magnetic Field Merging and Magnetospherié Convection

The .nagnetosphere is a driven hydromagnetic system whose
internal dynamics are controlled by the input solar wind energy’
through magnetié field merging As the post-shock magnetosheath
solar wind impacts the dayside magnetopause, the solar wind
magnetic field B_  comes into contact with B,. Unless By 1S

parallel to EM' the two fields can merge by resistive diffusion

at a magnetic neutral line so that becomes connected to Esw

By
(Figure II); clearly a large southward component of Esw maximizes

| Ty

REPRODUCTITITY OF 787
1&:!';‘ ey rr e TR gy
ORIGIL AL 20 '




the merging interaction.. .

‘In hydromagnetics the magnetic field moves with the plasm#
‘80 that the Lorentz force E+vx B = 0'in the laboratory frame.
The solar wind flow around.the majnetasphere stretches  -the merged
field lines into a long magnetic tail of open flux behind the |
earth. About 3x10l° Joules of solar wind flow energy is stored
as magnetic energy in the téil. ‘In steady state the motional
electric field E =-vxB (out of page in Figure II) appears
throughout the magnetosphere and correspondé to a potential
drop of 50 - 200 RV across the system. In the tail the open
field lines flow toward the plane of symmetry, where they reconnect
at the tail newtral line. The reconnected, but stretched, field
lines accelerz:e the plasma back toward the earth's nightside
thus_ipjectin; plasma into the inner magnetosphere. . As the
flow pehetrates the dipole ;egion it decelerates and the plasma
is heated by adiabatic compression. The field lines then flow
around the earth-and return to the dayside magnetopause, thus
completing the internal hydromagnetic convection or circulation
system. Typical circulation times are 1- 3 hours. |

Not all of the éarth's field lines participate in the con-
vection system. Near the earth the field lines are forced'to
corotate by the ionosphere and do not generally become open
to the solar wind. These plasmaspheric field lines £ill with
cool, dense plasma which diffuses upward from the ionosphere.

The plasmapause separates the corotating and convecting field

lines.




ITI. Tizsg-Varying Convection and Magnetospheric Substornms

In steady state the dayside merging rate equals the tail
.reconnection rate., However Esw is rarely steady in direction.

When Esw has zero southward or a northward component for severér
hours,';he magnetosphere is relatively quiet and convection
is slow. Occasionally B shifts and stays strongly southward
fﬁr about an hour The enhanced dayside merging rate produces
a transient éha:ge fh the convection state and structure of
the magnetosgkhere which culminates in the magnetosphere's most
striking phenomencn-~the mégﬁetospheric substorm.

For about 10 - 60 minutes following the southward shift
the dayside merging rate exceeds the tail'reconnection rate,
ané the tail mag:etic energy increases. Eventually tail recon-
nection must incrsase to balance the dayside merging rate.
Recent ‘observations indicate that tail reconnection onsets
explosively ?ith_the formation of a new neutral line 10 - 20 RE
behind the ea:th‘ Reconnection ptobably begins when the plasma
sheet has thinned (due to plasma losses) to the critical thick-
ness for the excitation of some mode of plasma turbulence which
inéreases'the tail dissipation rate. During reconnection a
small fraction of the plasma sheet electrons and ions are accelera-
ted to energies of 0.1~ 1.0 MeV.

On the ground tail reconnection onset corresponds tosthe
breakup or expansion phase of the auroral substorm. The aurorae,
which are recombination radiation caused by the precipitation

of 1-~10 kev electrons, brighten and then expand poleward cnd




westward. In the nightside ionosphare an electrojet current

of about 10°

Amps flows between 100 and 120 km altitude causing
a negative depression or bay in the geomagnetic field. The
expansion phase lasts 0.5- 1.0 hours and may have a total energy

11_,,12

dissipation rate exceeding 10 Watts.

buring recovery phase, the aurorae move equatorward and
become faint as the electron preéipitation fluxes decrease.

In the tail the neutral line either disappears or moves rapidly
tailward to very large distances. Athough substorms occur at
irregular intervals, a typ;cal moderately disturbed period has
4 to 8 substorms per day. )

Of all s=*storm phenomena, the aurorae remain the least
understood. The precipitation of the inward convecting plasma
sheet electrcns'grcduées a diffuse and relatively unstructured
aﬁroral;luminosity between 60° - 70° geomagnetic latitudes.

The precipitation'is caused by a complex spectrum of electro-
magnetic and electrostatic plasma wave turbulence which is excited

by convection-induced anisotropies in the electron distribution.

The discrete auroral arcs occur near the poleward boun-

dary of auroral activity. The arcs are typically 1-20 km in

north-south extent and 3--5x103 km in east-west extent. Strbng

magnetic field-aligned currents flow within the arc in a co-axial
configuration with about 10 - 50% of the upward current carried .
by the precipitating electrons. These electrons have a highly

nonthermal distribution often in the form of a 1- 10 keV field-

2

aligned beam witlh an energy flux of 10'1¢-1o' Watts/mz. The

beam probably results from acceleration in a field-aligned electric

s
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field, but +the spaizial location and dynamics of the accelera-

tion region are unknown. By an undetermined plasma ihstability
process, the auroral beams radiate electromagnetic waves with

frequencies of 102--103 kHz. The total radiated power is 108--109

Watts or roughly 0.1 -1.0% of the total substorm power. AS.

a radioc source the earth puts out a power which is comparable

to the Jovian Io-modulated decametric radiation.

IV. Magnetic Storms

A large solar flare produces a major perturbation in the
salar wind which may double the wind velocity and raise B,
and the density by a factor of 5. During the disturbance Bow
often remains southward for 8 - 12 hours; the enhanced internal
cc=vection and ecergy input results in a magnetic storm. The
increased solar wind dynamic pressure moves the magnetopause
inward to 5-6 RE. During the storm main phase large fluxes
of 20 - 50 keV protons, singly ionized oxygen, and possibly helium
ions are injected deep within the radiation belts and form a
westward ring current which produces a world-wide depression
in the geomagmetic field. Convection is so strong that the
plasmapause may move to within 2 RE' The storm recovery phase
begins when Esw shifts northward and convection slows. The
ring current ions decay by charge exchange with the neutral
hydrogen geocorona over a period of 1-2 days. The storm dis-

16

sipates a total energy of 10 Joules.



V. Ca@éafative Magnetbspheres,.‘

Thc earth's magnatosphere serves as tha pratotype for investi-
gating the hydromagnetic and plasma turbulent interaction of
a compact, magnetized object in an external plasma wind. Within

the solar system, magnetospheres of various types exist at Mercury,

Venus, Mars, and Jupiter. The recent discovery of nonthe:mar,

radio emissions from Saturn and Uranus also indicates‘magneto-
spheres arcund these planets. In astrophysics, magnetosphefic
canceats have been applied to pulsars, compact x-ray sources,
black holes, and radio galaxies. Magnetospheric physics is

thus entering a new phase--the study of comparative magnetospheres.
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Location of Boundaries and Scale Size of Regions [in earth radii

1.0 Ry = 6.378 x 10° m]

3.
6.
7.

Bow Shock
Magnetosheath
Magnatgrause
Magnetotail
Bounda.ry Layer
Magnetotail
Plaszma sksat

Plasmasniere

Location Spatial Extent
13-17

3-5 thick
10 - 12 (dayside)
1-3 thick

nv30 - 40 wide, V1000 long
2~4 thick
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Figure I.

Figure II.

Figure Canstions

A thxeo-dimnhsional view of the magnetosphere drawn
by w;J. Heikkila, University of Texas. The magneto-
pause current provides the g;ch totce which holds
off the solar wind dynamic pressure. The polar cleft
is an opening in the geomagnetic field which permits
the direct penetration of magnetosheath plasma onto
the ionosphere; this plasma precipitation produres
the dayside aurorae. The tail boundary layer, which
is now known to encircle the tail, is a region of
anti-sunward plasma flow on recently merged field
lires. The tail magnetopause current closes through
the 2lasma sheet and produces the extended tail mag-
oetic Zield. The trapping boundary denotes the outer-
most extension of the Van Allen radiation belt of
trapped particles, i.e., particles which execute
complete drift orbits around the earth. The trough
is a region of very low plasma density.

The topology of the interconnected solar wind and
magnetospheric magnetic fields drawn for the opti-
mun merging configuration of a southward solar wind
field. After dayside merging the solar wind flow
drags the field lines into the tail while the foot
of the field in the ionosphere flcws anti-sunward
across the polar cap. In the tail field lines flow

toward the neutral sheet and reconnect. Reconnected



aor plasma sheut field lines flow toward the eacth
and connect to the nightside auroral zone ionosphere.
‘The field lines flow around the earth and back to
the dayside magnetopause.

Tt Ty

[




o ¥VI0S
o
o
umuawmmwm: S 1 HONOY L
~c <<t e
n $319114vd
03ddv¥l
(dsnd)

143719




e

MAGNE TOSPHERE —=

TAIL

MAGNETOSPHERE

AN

MAGNETOSPHERE
BOUNDARY

. AURORAL ZONE

N NEUTRAL SHEET

VAN ALLEN

— BOW SHOCK

qy

POS% SHOCK

SOLAR
WIND




122610 197 TNIF 3331 13y Siug CAQSRC 0 ) uY) § ‘A4 WS 4q WOISIIA PuO) WOTIRNIIEENG (2(61 Sunr)

AR WS CLmesErg Oy PIUTIUO) A11ect1eulen PINEa- 15ET ® UL 014 1PN [PUIpnIITUO] PUR F5I3ASURLL O JUSEAINTEIN
(£261) 115 “F1 oy 15§ 2owds (Fi61 Amg) [3unay 4 ° "L S1auwlyg 13300 341 o saraydeorant ey

(2081 €029 "¢ Som shydosy (2261 Ave) Ntum g ¥ Y TIPS ey
TIIE00Y | 4 CLsuan] woridalu) Yutang asneldesseig a1 punaag suodory 1uarin) Futy Jo A311148a8u] D10IE01I03(]
(2.61) 18 "1 sng 00) 7 sdyyg Seig wwo) 12461 ("W) YD) 4 4 “Lsiase) pa Jup 10) ajoy may ¥

(£261) 909§ ‘Lo voy sdudoen

(2061 Pn) Juioyp iy 9 SUOVY § 1 CLS3\PN SANIO[Ia)-u0] AQ SI[OT1IR4 1]ag uotieipey jo uotsnijrg A Buy-yorty dtitsesny
uot Jassu] (2061 2dy) Aoy ] CLpraty dtsaydsoraulen € ut PRy uadsaInd ‘iaisweig 2N
UOTIRIIANst] (761 ddy) Suwaw N ¥ CLEIATM (IONS SSITUOTSTIIO) JTINISOAIII[F UT SduInging
UOTIR LIS I (Tl AM) E3ydamist] y ‘. ewselg 3214-PIaty O11sulgy * jo jusesutjue) atod-rirnw dtasutey (agreiey
. (22610 SL22 "SL SPINIY S4ug
(3.61 934) patay 0§ 7 Ullavn g ",8317y DIISN0OY UO| I(QPISWY) J0) SUOTIINIITU] I[J11iE4 Jaeq pue Turydno) apos
NS M: T say saudodn oo (T.61 9434) (3UuIY 4 ) ) TITLOS0) A § *.03(011331] [RI0ANY ) JO UOTINTIIRIOY
TLALL PT BT 1331 A3y SAyg (7,61 G34) TITH010)° N4 § JO1ARL [y ‘LS3awy ITISN0OY UOl Juainging wiy Butieay uog
(22610 610 "(L oy ssudoay ¢
(2,61 Uvg) 17963 4 )y sey n gt 'y ...-::-4.:-:. 130025313 Jo 1021u) pue woLIINpaly |ruiair]
1 1 ouepr) vy . WTELE 4 Sno -n“‘ﬂ- ue IQ-'V-—-—E 1am
) e W nny 124 Saud (1261 A0N) Tuow L'y ) (878215 % ".AM(1QEISU] ARII] ITAIIERIRg YD jO UOIIEANIEG PuE PLOVSAIUL
(R A1) 115 'S Saug SPIg APy (7,61 Uer) Patig g9 ' SURIdNIatodyl 10) s>tsdyy wesely teiuaariadey pur fruotieindeo)

(1.61) sg¢ sag Ny 7N
T1AtuIS f TAQSSELITQ CHI00g N “uay)ty ¢ "Tuogt v CLuoridesaiyg
“1oaaue) vese)y 21ouay
234 210wy

WO T SaUg SERY [ LIL6T dunp) TS ) Y Jateg g
ICAIUTLOL 1031 | 2PIULIUON 4 SIINAAR Falirll pue WOTINGTIISTY WOI13(] jo Siuswasnseay Futivay
(2,610 1oL "S1 SPINEg Saug (1061 D30) S1yaey, W 5 qsser g ‘uay) 4 4 " vesery -y v jo coriezt(iguasg

(2061) 5505 "L saw sandean [
(2061 wep) Jauuay | ) "ausouy jy o ‘Suos] ] araydsemsery YD Uiylly SUOLIOI(] 1139 uot) *y JO wotsng atuy-uny
(1061 120) Pattg '@ " S2INA11SU] A0IPYIINYG § 1apaq2] 03 SINSIA § AJOIYL PES®L) UO 25U 13Jus) Aaty (.61 dsoday Jray
(2.61) 1965 "1 sy sdydoar 1
n¥tjuo) draydsorauley ut salury)
ary draauley eUNY ite UOTIOWAIU PUTe 1905
(ZL61) w8l “S1 spingg siyg (161 1fas)
rasely Wwauoduo)-0a) ¥ UL SIAPE 1I04G PUT SUOLTTIOS STAEROdY HO| JO 3ANI WIS

(1261 AON) 13uuay 473 % 1310520)° Y 4 *La%Pyy 41v01) wioise | Rutmg woty

(16t ron) (W) wtaaspion 9 7 (1dag Rogoraian) aedsten

Tituoso) \ 4 Y PITI4AQ TNy

(1e61 3Jag) tauuay ¢ 3y 1touse) \ 4 ®1035qng dtiaydioiauleg Jo IsrPyyg YIm01Y) YL pur 40 “suotiow dsnwdoiauley
2IpUTY S iy N 2 ‘T 61 %1y wruary 1061 1dag "Ageag "raedseay “asup say aoedg oung
ar I Ay SEIg SO) Juo) jJo dnay :‘.. SELg 50) (161 3ag) (aumay 4 ) ) tatowr0n g § ' S@101%qng 112 or3uley

(2610 1o "RZ 1197 A3y Seug

(161 3das) agqsser 10 ‘Juow oy “.pravy drisuley ayn a-umo-so.vi:c SUOTIDRIIUL (DT 1IN -IAwN SSI[UOIRTITIN)
(Ze61) w622 "L san shydoany ¢ (1461 1435) Saay WoW Y [2wuaL 4D

T 01 a0 S19aBadUEyYU] ALTATIONPUO) PUR AJ1SUN] PRSEL4 [RTA) [RIOINY IPTSaw)
TprIe) C3routsiy C167 SEL4 SITND WO Juo) U] paf doag (161 adec)

4 211397 INoYI TN WOTIORII NN, FESE[4-wRag UT UNtSngjTq 2oeds 431013y g ¢
AZe61) LS8 TR 11 vay slug (g6t a0

T122avg 0 4 CLANLIIGRISUL J11SNOOY UO] UIATAT-AUIIIND PIIL4-S501)
(161 ¥ov)

asapies 7 S WM NTTST) PATILQ R CLIATN DIIFISOIIO3[] A[AISW) UP JO UOTIRINIPS PUE UOLINIOA] IVILT{uON
SHLIRNUATY TR SaW SN 10NN JU0) Y Saud TESELY Cp J/RI-NDVIVE T OSTM TuOSIpRy Sy wotsng [onN wwo) § Sayd
EEELg Ju0) NIp dodg (161 dunp) (2apdes v o pUNISI0g g (UILIS W [ ‘uidiswiag w “Fuow iy Ceaiyw @ ¥ CiorheL

TRATUANG  TIAPUTY WL C1R10WIO) A 4 TIIuaYIM Y C[Iuuay 4 ) pIraga e UtiIeIy pur WOLEN)ITg TANTATIS TSIy QUM

1didany woardag) yiraysoy

1
Juow L v Y WOLIISa @ "NALRR 4 CLPL

JOIARL £ W % WIS W Tdueay ¢ ) ‘peragae

¥y suean

(161 2un() wayo) s @ “.SUOLIOS PUE SYIOLS ITIRISOSIII[] SSa[uwotst[(0) apnitrdwy atiwy jo woridmpory dais Larsuag

O1261) §06 LT 131 A34 Saug (161 AIng) Sural 4 3 TUom LY ‘,SY04S STHCIII31] U INGING O uotInfoa]

TLIL6T dme) JO1ARL (UM T13283eY [ 4 CLPIATY diauley ssaldy Tulmealis SUO] 01 ang SATILIIQEISY| ITASNOdY uo|

TR SAyg aowdg 3 saydorisy wE0) (1961 deR) Iwioy] y 7 [duuay 4 ) ‘L auaiin) uty dStiaydsorauley aqi Jutieoen
(st a24)

“tusn st

' 13puit W ( [auuay 47 ) ‘PUNISIOS w0 L SANITIIARISU] WOIIO[IA) WOL D1IauTRE0l i3] PUF J1IRIEOIIII[T UIATIWuUILINY
: (12610 BREZ “w1 SPINLY SaNd (1261 9%r) Dsmeg | 22100 'Q  "PAVIY 0 @ ", MWSELg HO[- 11NN ¥ UL S3aen DTISNOY uo]
(1L61) (8 °F seug 2owds § onsy smo)

tataeynfasag stiaydsouo| o) aRiaug sepey §o Rurpdne aduruosay 2(qnoqg d1ceay

(1261 170 [37°U335 § ‘. SaATM JISN0DY UO| PIITOT] ATRI1I1IERIRY JO UOTINAIISIO
R LIRLRYEILIT | (oest >

w1009 & Csemsuig ar200013uley $H0IUITAUOUU] U1 SIPOR UO| PUF UOIIII[] UIIm1ag UOTIIRIAIU] SEITUOTSI[(0) IeIUT[uOY
T(IL6T) §Twy "9 say sdudoan

Crresuroy w r CLasnedmesely 341 1® wotiemiog Oy WYS o Adoayy patitun ¥
f161) 9 “a. sag séydoan

(OL61 AON) [2uuay 4 ) ) 2UI04L K ¥ " I5Py4 Uimy w1015 Ot iauley Jutang wotieatdidany uniidar] d1Istatye

(1061 wer) (auuay 43 °

(061 sow) swiony W'y ¥ tatwele) o\ 4

. “Lst) lest 1 SPINTY Saug

n 10,61 ron) u! AW T A0TYe § f CNIARIRY [ g TTIAND M L SINENg W0S1031] TUINEIIIG 330§ pUP TaAwy TMSE[g UOI1DA[T
’ wot 138510 (0.6t 12as) 02 IN.~.. It1auley ¢ Yuopy uwotie¥edory w msepg oryaulemosioagy
d (Z.61) 091 'S1 sPIntq saug (061 1ag) wosio ) * Furdeq wone(d4) [etieds

(1461) S00f “a; say séudoen

T(0e6t Iny) (auuay 4 D Y 1PN W [ CLadaudsoun) aptsdog ayd uT S3TATIGRISU] Jualin) pauliy pIaty
(1610 19 “T1 wotsny [y

(0261 ¥435) 131U080) 4 4 “.SYO0US <016 StiauTmy SSITUOISTII0) O JUNIONIIG UIRI] ave ruter)

(1.61) 607 ‘D 136 o1pey (0. 61 INV) (3PUty h [ "[2uuay 4 ) "3a7y " suy 230 [ren souanbaag y¥ry
0061 951 9fL ‘totydesy dwo) jo iy

IOL6T Iw) A3tuN @ M T PITIL QR LSotsaug JulyORI) 40) [00] £ S¥ SEIISAS JuT)ow) [EITIREIGING N ANL

UOTIRIAINSIG (0061 AUMC) uIqoN ] [ “LpIaty dtisulmy pariddy
APIPUAZIE] WP INOWLTN PUE YiTy TPIAT4 AESRUnY [E30301) UL UPYD 121Ra00) LAty draar] dais v 03 asued vasviy
10:61 #dy) 12139 5 7 .0 - -...- + .3 uotaenhy (€13ua13))10 Y O BloN ¥

(0461) 2001 "SZ 1137 aay siuy
139303y d113uley wt sotregag sapotuaey paddesr) Furipnig jo poviaw ¥

fo.st ady) Juow' L v 3 MY S ) s

“fo.6t 4dy) g0ty g C.syr0ys drien A33(] SSI(UOISTII0) JO WOLIPwIOg pue SIsre Tisnady wol jo Jurvadaag
HIL6T) L00: L saW sawiodn ¢ (o6t Hiwi tituoao) S900MS ASPq awinarpuadiag §-311UTH JO 2INIONALS IMINgIng
= wor ssta fozet ady) 12q1ae 5 ) 114PISU] UOL10] 24 ) WO Uy
0610 07 ) tAug PSR £ (0,61 W) 1ITG010, 4 4 T SY0OUS SSATUOTSIII0) Juniis Jo Sa1atnutiuedsig uotsiadstg
(0461 2un) 2aseq 0 7 ONI] 209w O] YL UO IUEINGINL sy uO| pur uot 1079 wo| woy o 133331
HOLHL A%4) worsuNer 9 % T A Csoyeg v Untidung uotsiadsig mesely a4 jo satisadadg drioidmAvy puw T4 RUY AuL
q
-
SRS D 8 » -

121-944
0rt-n4d

611-94d
LU EE ]

L1044
11944
SIU-944
044
1044
2544
1944
CIi-4d
6004

901-244
{01 944

WI-2494
SO1-%44

1244
101-%44

20L-244
101944

001 4
66944

6244
(6944
96 44
56944
r6-244

6244

(94

9044
S0

*0dd

044
244

1244
00944
69944
9 944
04
9 %244
$9-944

q0OOd ¢
HIL

(oz6 T
L61) DR KL SPINLY shug (0c61 Aow) VISNI'H ¥ A1ny '3 ‘.3aen djwaminy wasiofad) wey Jo worieledoss

(0C61) WSz TT SPINT4 $Aug (0261 wor) 2014ws [ 4 ¥ 113V) W LEI0N07 puw M UL UT SUSIINGIIINTg WO PRGN liay
RO BREE PR TR AL EL ST

LUOTIORI2 U] Jawy dawy DTasnowy-uwop Funiig Jo worieaay
w01IRIIANET]

(061 Uor) 1IVIpan 170 “.wwseig A%ke(p snosualomouu] ue Wi Saarm

ruppnitTuoy-t A _pue
10CS1) vOB w7 19) Aay sdyy (go61
ag g0 ‘Tuom v ‘L smesuiy 2A1100010uTeN UL SIOURUOSIN UO| PUT was1da|] Uaaaiag Furidno) uotawinpow uaOTY
(0461) 6690 “Si s2y s4ydoa [ (0c61 wor) 2usour Wy Y .-:.Eau A Clesuso) W CLsuniorg waran) Buty jo Sso7 jusinaang
(oc6r) 997 DI 331 A3y SAug Cridv| W Y taweg q “iojdep g A0S JTICITOLINAL] S TUOTSIILIO) JO untaraiaty
(0L61) L1 "SZ 101 Ady Saug "23q9g o (] ¥ SO1ARL [Ty T1TIN) M CLSH0RII0S D1AENOOY-uO| O uOTIYEIIIU| puv imeiog
(6961) w56 7] Aag SAug (6961 330) 1014e) Juom 1y “.s20437 puv sapotiav padd
“(OL61) TORT CEI SPINIg saug (6961 Foy) [faq 0 (L wesepy 1ideosaulme v ut Tutwiy (oot
‘(6961 Tny) traqp M ) sofde) g ‘L uorideiaiu) 2 aavm wo) Puniic §o woLivelaly)
’ (0461) TRIL "TT sPniyg jo 8
(6961 2un() UPEPION 4 W ' SPeEN|4 SSI U0 L I LI LEEE L e L e B
(6961 ml.:.. worsuyor 9 . wesely * 4 A3uanbaiy a0 Jo WOTIRIIIEF PIITY O ALOIYL IVIUT[HON PuE SwRauT]
(o61) 9t “st :.:,..G LRRY] :3.._ ) W . Ty VO 30 ey
(061) 991 Mr say saudodg (6961 AvW) Iunay 4 ) Y talwoi0) § Ajrpranisu) woraesndod vt [Phay
“(0C61) 6271 'S¢ say sdydoan [ (6961 [1ady) aunay 4 ) Y 1319040 4 . suotiesing wotaeirdioasy uniitarg
(6961) £91 “(2 137 "2y souy
(6961 1tady) tTel 4 Y Tuom Ly CLSINRIOTFIIOT WOTIRANING JRAUTIUON PUT SI10Y YIeGIT) 2RIULY O SiuleIInsean )aitg
(6961) “ssany WITYY Jo n “(2333a 0%2an 105 3jrayOsItay (6981 ivn
1314 dtjaufmy v Ul TSR]y SSA(UOTISI[]0] ® o sosud] 4y 1INPUOY YL 20) wotiwludsaiday sy y
20149) ¢ “VZag] W "LSIAvQ DT IeN0Iy O] UL worInQUINstTg 4PAau) uO| 1aPIO IS §O WOTITiaNE,
16961 2v) Puon Ly “,2304ds0u0] 43 UT WOTITITONT ARaut]any
‘URT ran sAud (6961 dvW) 1aqeg Q } Buom ¥ C_SUOIST[10) UYL WO WOE) ORAS L1101 UL WOTENGID] O SILIRIITiean
(061) ¥5¢ “Tr Saug 1ddy ¢ (6961 294) 201Av) [ 4 § VIAN] M CLTWSE(4 ¥ UL PIID W 4G paatON] asing
(0061 1dag) Tuom A v PUE 1/ § C_SwesElg Ul saa 1A WITA PUIBOUINY CIOARTTEISH FEIUL] i
SANg (6961 uep) Buom & v § 1wy § ‘. swmseig Ut sacem 33110 uasmiag Fuipdne) apow apam Olalsevieg
(0261) 199 (1 SPIOT4 Séyg (6961 924) Yuom & v § Viagqmoy g ‘.o Bay swaut] syl ut s2 ey

VPN N Y peraga e
(6961) "§26 "I 131 nay srug

(6961) 1t

(0¢61) 229 "TT spinig

(0L61) 6RLE 'S¢ 3y saydedn ¢ (6961 WEL) MY S D LU wuasany Buty ayd 3o sanitirqeasu] afuwmiaasug Aouanbaag ~o
W61 Aow ‘Tutiaan penuuy AT SOTSAgY wesely Sgy 4w paiuasasd osry

(6961) PIZ ORI AIN SA44 (961 1N0)UCSI0 ) T PATIY G @ (L 5I040] diee mEseig acIasavay

WOLIRNIANEI] (oG] Iny) PPOr (Q “.PESELY SSAIUNISTIIO) 10N ¥ Ul PUISOUIYY OUD] UAIIO]IA) WOl 1]

(6961) 6801 1 SPINTY SAug (9961 #0E) 01 § ) L Tea5Ag ONIjemmAtry Ul SRURT[IQRISU] U IPTIY JUNLSS e
(w611 v 0

TT spinty shug (9961 2unp) PetagQ @ ) =ONESS0 1 S 'L20ua[naing yeam 01 ) waseiy Fuiweaiig @ ur de0ag uauny

(§961) w15

Ay “L5atouanbaty aaen JJLA0 PESEL4 AT SUOLIENIONTY [PMIAY] WOL) UOTIRILON] DrijaEy
TLPESEL] ATISTEAY B UL SIAwm 1JTA] JO UOTIRIION] Olilswrivy
UoN ATV LTSRRSEIy SR uotst o) Ul $aoydg Of uu-’:: AR ]
NirepuT) [ g ) SPROUL O F PO CTacatioary
40 wds ut saratgrqeasu) a(fuy Yoity draautewositany
(9961 112dy) (auuay 4 ) ‘Laaaydsoraulew o astioaur o

“auuay ¢ u ‘patag g @ ' ar ‘soyrq v ‘sioivBiasaaup (0dIoutag Ceesl TIE YRR (961 1 a4 CLaoday snaras (R oy

‘tey g ‘uwaplon A'w *fuon
(6961) (601°Z1 SPINL4  Séug (w941 dunp) uwep(o9 W ¥ 143a 9
.00‘: 999 L SPIntg sAug (w96t (rady)

6961 11 104 ‘utinquip3 ‘ssarg n wlmnquipy *

[S Ut saawe wmiwlg Ul (961 (vady) J1ed5 ) 4 ) fauway

(6961) 20 ‘T SPINTY SEug (N9KL AM) mOYPSSO S Y PAAL AR TPt DNaule P SE0U Oy UOTIPIIIUIY EiRly @ =)
(6961) SS ‘5 SAu4 TWSEI4 [ (8961 434) 1JUUaY ) § ouestming g C w apnardey ||
(961 “PUPLION “1U24pI00 [P1IN 0 ‘LIS SRR SPA CTNSOPtN w W) C4RIOwW 4 (

SYO0YE Ut 3waInging dtiaulen
92115 -0a) smosuallomoyv) 34

wolirmiassig LML Aamy
eluey gy *L0tavy 3aniedadea] UO|-WOSIIIN] FTQTIILA YITS PESE (4 STISI) € UL SIawn 1IN0y Woj §0 Suttee) nepum)

14961 231) 12434134 W § [2wudy §4°)
(1961 was) daoux 9 ‘LArprariseg

Coun|EACIEY y “313uTE01auN PN SU1 JO SO15A4] wT

. (2961 A0N) 12uuay 47 “11aq ually wes Srgtuay
(E961) SIT “FAL AW SANS CI/961 1W)) quItuIy W L Seesely wnavend J0) Lioayl A[Ot1avy ey
worye s (961 WXANg) PPOF @ " SWaSRig Ut S204D] WOIIOTTs )
“(8961) SIS ‘DI 1131 A3y Saug (L961  AeN) @AWY Wy W N CHaweg w0 CLA0N0Y 3 ey
(w961 dMmy) Juoe 1y " 8103137 1a1ddog wai] s0yd] woIn] e
TLO61 TIUN[ TSTWSE(Y Ul WOISN)JIQ PUR SuDTIeNIOngg wo dais Ul pur jo dady
(2961 150) Yuow Ly ) Vaageon y Crentg f s 1A v Rurydan) >tiideviey
UOTARRIASSIG (961 1tnBny) 30040 STF L ruswouany ..lo.!- WOAIIBLY JO MOt EACRRI I LRSS AL ]
(w9s1) I SPINty Seyy

Q% ‘LMotioun | worsiadsig ewswl s ay) 30) wotirmtroaddy arog ce)

WOtIPIIASEIg (1961 Awn) uwmay [ Cmemio) wwsely paaeios] 10 worsngitg pue uersusdey 3y
S1] (2961 ['ady) worsuyor 1 0 ° cl:: € Ut sarwy Aouanhasy wOY 0 uotIEIIONg P AX0Iy] 1vIulIvoN Pue JvIltY
worien " _—‘- Wiiew) wituay ’ LPoYian 20y -a.- YL WIA S NOLIDATT AN O APNIS [EOTURY A -t oy

(2961 Wny) aundow [ Y VINIPAN 17D 'Patay

(OR1 CwOy TTINORRR4 CSENSEL I NN WO JUO) el ISE 0 dady
(961 W2amw) Buow & ¥ T EUIWOUIYY ONO) WESEI4 Ut S30315) avraesaicany
CRIRLATEIS AN ] (9961 2aquanoy) =~ogrstn 1§ P 4 1aufley v ojut Jutewaiic meawly
(L961) 90F T SAud wmswrg r (9961 143%) wr Csoye§ vy . 13pin 1saeo) ut woryewivozddy 12iua) Futpion gy
((961) 975 ‘B 133] Ady SAY4 (961 ‘Iwoyw 1iedsery ‘emsery
WaKIINY W) JUOY Caw| IS jo luipasoay (9961 ~tnr) ¥ w0y 8 puw Tucm 4 ¥ LLLL B TARD I B -:.'ﬂ_ pue untieyt oy
(9961) (ST "1z N
(9961 4m¢) 11t Wu Y urtdey 3°0 vwserg patiuo] A1uSN ¥ W03) 20437 WeI0138) Jo we
(5961) 2911 “O1 1178 Sov
(9961 (11dy) wag1as W % Juow 4y ‘Vaageoy y T SPELEIg PUR TwEag uO| UIasiag wolioeiaiyg
(9961 (ST "2
(5961 13quadaq) 1wy 4 pue ppry 0 Juom 4 ¥ . S34eM WOIIO[I4) WO IIIEISAIIIA[] WO SUOTSTIIN) 30 1035
(9961) 62
“(5961 1Sn¥ny) SYORS 10 Y veWjnEY Ny TPITIY Q9 T MST(4 UOIID3T] [REorsIiie) asuodsay (PrIndg Aduanb.
(9961) w2l SPAINIY  sAuy (S961 daqea

‘mOYRSSn 1 S ¥ PRt 09 CLep1atg dtiaufey puw d1a1a1y (a1 4 Ut vy 10y lo.—l.w.. M
> (9941) *01 6 ~s
(5961 1sn¥ny) Juow Ly PUS PITE4 O R CLUOTIINIIWG] PRSPl weag uO| Wl S3ave [PUIpnitduo) So0) SATEL] SRTITERAS
19961) 1921 ‘B SPINGY saug (5361 vinp) Tuom Ay . suemio) ewsery (eoraputgs) Juoy sasee d1asnedy wop jo wotyeleioay
SLEOSTE 4rOND SHISUM WsvTd vin
. 3
TOvd T |)1..qo
3

1 gk

44
€3 " e
19744
19°7 82




’
‘
<

(92610 10 "SF 233) asy saug “arpenautsp oy
% 37 4 Cawmid [ CLS3sey DN1ALFRU0IIdA]] PATTINIOL Aurly CVrastativray A1TU0aag uT E31ITTIGRISU] Dlilaerary
IS4 Yo pi-0hi $oul STRg A1 30§ sayg ®  Jo Putiaay Jangsiaday a5 v Paiuasaid aq 01 siadey ornasgy Fangsiaidag g
saaoday (¢ g1 vnp) Juom n y (e M F ClUdeAUTJUD) DTlaude, BORIING

1TLANIM, WY 3 TIINOTYSIAN N CAIYOTENYOS § (. PEsels ARIPyOS1Q PIID 4§ den(oy ATIEY ¢ 10 SINSTIDEINY
C(9.61) 961 'BE 3137 3y saug SO LALT NN BN |
Y oSSR WOI1DAT dfISTALY 03 ang savew apnitiduy aliv) Ut worImUIoy YO04S
OSSR [ § TATSOWNSIAN N\ CLSTIPe 3DUa§ 121014 Yits J01deay voteny
TC 2227 2y Sayg B3V )\ % saeion [ ¢ 2003 PriGaN-13m07 Jo wotieiuswelty seauljuon Ayl
wayy 4 § 221833304 | ‘Buow v
‘uosem] [ PATI § IS.61 H1 AINM) w313y weiloly win) 10) PAIUIEIIS CYIEIEIY UOTEN) PATIOIINO) § EI1EsyY reselg VION
(€.61 sunp) sapeion [0
FETLOS W T NOTIOTIIN] TNSTl4 T STISTALINIIY YD UT SUDTIPNION|§ WO| 10 YOTIRIION] OTile
U6 3397 %9y Sy WOSSEQ L [ 7 rINEtuEy ] L SELSeig ul daedsuri) 3312333u0) uo Butiodith 10 133333
(S.61) §0.1 ST 2137 12y sauy
1ATUBIS TN G UTE[INAD M C_SITeyY DIy 1307 1PILTIUOY UL SUOTIFQUINLIAG 118U § SPIATy pATI|EI0]
22%%3509 | FUNAY 4y CIaVscynsaagg y C dEn) 2uty ¢ mo) £ yYnoay) adegra) rasery
AT § 4 AQ MINN3D 1000 y A3|20y, 1) 113Q0Yy q - saulydel-b

PATUS TN Y C431 ) 4 aweag g tLuot

LI 22 B
fo 611 fI¢

199307 4, @ § 2T68M, v\ Cw02) Lf 13153150 7y ' 0Ir0c wop woridesing prag aBuig-luaguteiue) atodtaing v
1S 61 APl 327 )0 5 safvionTl ) Sualnaing setds o uotIriauan Ay
1834y (€ 61 My Tuna) y C sden) O3 T PATNIENOY 1 JUIUIUTJUO) wwiEl

1Y 1 7 eanmimey | Cuoser) [ ‘olen-opieusng [ ‘ futjoo) [euipnitfuo] PaIeIdossy pUR rese|g pactiaules v o Rurieay i)

wiepreg 0 9 PATI4 g @ C.SUO1O3IF SO UOTINGTIISIA WO SSCT € Al PIINPU] SIPOK DTILIS0III3[]F Aduarhasy Iy Araeisun
1S.61 39y] epny(i y § wessen'y, ‘ad ) SUAGAN 23907 YL T Sa1ouanbal g ar Jur PLETI AL )
(C.61 Ady ) S11°] v 5 UOS=R) 4 [ °.,SI3UINg POCY 13w UO STIP| ma\ 05
C_F1 Amy) 223523304 | Y fLuorniwanfiaue) Sewang ranipa, v
(S 1 2%, YIN IF S3TICIRAI0GT] SOAPasay D18y rusry JO ST idey —I-Sxauzid
€610 9SIT TE 233) A3y $iyd (C_§1 At} wor( g % rinmrgry | CBuog Ly L 182WauTIu0) D11auley, 2IPpING
(s_é1) Jest 1 SpIN1g Sayy
BOseRI W T UYL Y TLSATOTAANY PMSTg PIN SUOTINIIIOS0 PRSP CAUT Saaey v-ut“!LOh-)ﬁpno Furaaniedg
(E.€1) S8 “vES 223) sawyy
AL CLA011030 1atipny, 122Ul UL 113y [PTIUII04 D1IRISCIINAT] 1Q 1UIIUTJUO) U]

‘E €1 434) Tuow Ly ) wony § Ceane!

(€61 G34) Tunay y w9 IaTeOWySIANTY C,Su0X1%313 +Mi12u] w07 0 wotidaiu] g Furiray uoi1d3|] resely

(E.A1 Q34 @37 ) L % SATRAOY§  CLSTUSELY U SPIItg DIAA03[] PITTIEI0] ISUIIUL JO UOTITIIUI) ITIUTIVOY
UOTIEIIISS I (S_A1 4a4) dvvaqg ¢ CLarptqeasu)
PRSel4-weag Goi3d313 Y3 03 wotdeat(ddy it AUIINGAN] PESE 4 Jo AJ03yy v Nei] snoprsouy § Rut|dno) aney, 1endag
(S.61 URE) 23553@0y | 4§ TI1S0WGSA3 4, "Tumal Ly TLA0U34- 334014 ¥ Aq 1UIWIUTIUO) TesTy
S.E1) 9.1 BT SPINIQ Saud (S.6T) ePMYO MO uosargen f "nud ) " Futdsrg 2 PLIGa-23=07 § 310dsurl) uwo113213 SnojrEouy
Emwy g dseng yc ) CTunay gy CLcarodiipne 1aufen JUSUTEII4 YITA JUINIUTJUO) PESE(4 JO uotivztetadg
(561 uep) ytapralds xn
C @sives astenpiig rerpey ayd wo aduapuadag sat ) worIngriasiQ apfuy YOIt UNIIDA[F 1[Ig uOTIRIpEY Ent 1mby sy
(veon 33q)
1p1alds s w TLazoday [e3TudaL v "wolienby uotenjTg A1RUY YDIT4 3ANg YD IALOS O3 POUIIMN [FI1IIGENN IATEINIIY ¥
(SL61) 6601 RE 2397 Ady 1y
(y. dag) wond W § 5 Yuou L'y ‘.S2awq vesely usrtig weag jo asdef(o) (erieds § SITITITQRISU] AduUINbaL4-0II7 JO UOTIRITON]
oy (re61 23q) (2uuay 4 D § wospny y W ‘ Aarj1geisu] 4dosjuy gy uwo uteiisuo) Litsuag wlry
TS.61) STL vl Srug serg ¢ (9i61 230) (2uudy 4 ) ) UOSPAK I R L FESTIY PATIUC] AJRIMIRY ® UT JpoN 1jTIQ (RUDISTL]0) YL
(SL61) 121 "ol SAug sery r
(R.61 930) [3UNIN 47D Y UOSPOH XN T PESEI4 [FYOISTIIO0) PATIUCL ALIPININY ¥ ul 3payw aFuryaiaiul d13uTeworidagy eyy

61 ACT) [Puuay 47D ) PSOQIRR 0 3200113913 1eri01enb] Y1 Ul 1311EdSyOrg UINCT[LIg PRITINEIIS
(pi61 220%) 0avo) U4 STI4 wo Juoy yarts yiy| jo sBuipaadory

(6T 390 PEqTUSIN T § UG HW NI ST T337° 3 L CLsreselg ut 3uT1] 225e] jo uotieiusmelty § Futsnoog-j1as
(r61 320) wraprafds w

T MOTIRITII0314 wox1d31] wapuadag- <Fiaul ) 21dosiostuy 01 POYIAN 1EOTIIqENN YOURLY 31104 Y1 o worardtiddy
(9261 "01 2d3g) 233ua) ayfipy dveds parppon C30wds 10j 1001INQ,, A0 dnniy Apnag yoys 03

Tayuasaly (p €1 100) [awuay § ) § 11Tu010) y § ‘.Sotsayg aveds jo aanyng ayy sasaydsoraudey aatieiedso) Jo spnig ay
2duatldg resely uo suotidesuea] 3331 (pi61 150) mord § [

T OOIN-CPATLENg UL ‘318303047 1Y L (4334)-1W0)) W33845 UDTSIIAW0) 123317 Aduanbaiy woilofd4-oadin paretnaio) v

TS.610 S. Tiv 321 13y SA4q (re6l 350) UPEI2929 M § [30031S § " +0uanbaiy PrIqil 213m0] 3yl Jray S2a¥w 311160210313

S.E1) ORET TUr 23531 105 Aaylpel 230) 196G 1W § UMIveD N 21pnIs 21ey 103 vaseld pattiauley Juadsaind atie] v
(ri61 10 ) Jrre) "Aapaniag - sweag uo| JO uwoTirwiog pue

$324n05 wo| w0 Smag puy AW paiuasaig (961 1dr5) ausasdey | v C swrag uo] Adtsuaiu] yRiy woa) A%i1auj Jo worideilry

(r.61 3dag) Fuow Ly “.231A3q 1uaeautjuo) d1idulley aoejang aliey y - drming

TARi6T 1435) WIT L v ) UOSAR( W [ CLPESEI4 UT SITITIIARISU| DTilaewivy
“lrent) ¥Est CEL 0N u“

fr. :das) 23773 1 % sawion (9 'LUOTIOUNG WOTINGTIINIQ AI13013) 243 O WOTINIOAF O SPIAT4 1113313 PATTIE jo 133)33
TIE.&L) SEY CO1 YIS pey ‘(pz6l 130) 205 sdyg @y [Ing

3dag) Juom & v ) WIP )W “13Tualg § C 2ouRuosay PRSE(g YITIYS 3yl JO AAT|1qQEISU] DTIlsmeieg

PrAL (wesl 3ag) 111woL0) A 4 9 [FuudY 4 ) " 5,yuie] g0 Ind ® ay1] azaydsorauley s 1a1tdng 8
(61 1 sunp-y; Aww) Ar1ea) “rawoseay

“raavder % iiv3 jo sasagdsosauley Juo) dolg (pe61 34a5) 1ITUOIOY ATY CLAI0IYL 119G UOTIRIPEY URTAOL JO Juseanoua(
nn shug

(rc6t 3425) wodqia'[ ) § ¥OO[IN 2 [ ", SUOISUIEIQ 931] § Omf ‘U UT SIPoW YESE[4 AIPUOTINIS-TEEND) parieden

TR ET 10T 100) "sAug SPI4 AtQ 205 sAyg wy jo Jutisay anhianbmqry 1v pajuasaid siad $100135qy anbianbnqry

TTRLE1) 9WE CE5 2337 say sdud (061 Pov) Buom v Y (arudis y CEIN) M 14 48 jo Burddesy § suoitaey jo usedoissag
TIRL6L) 615 TST 1397 sAyg ddy

uan § suo] eatielay jo woridnpolry
Shyg 2123y y somay

(.61 Tny) swsoyl w'uw ¥ T1ApIafds m * smi01s Stiaulemnsn o3 wotfay-q 3pnitie] 31pPIN 241 o ssuodsey

fro61 3oy urmjavan w § voserg W ‘Tuom Ay . sweag [viinay ssusiu] jo wol

(r.61 Iny) verenswaequapg A'S § oTpIatYoS 4 [ " uotav|nmis cwwulg 4q sputm [9p1) d1ieydsouo| Jo uotiempaq

"MI-044

§17-944
L9448
167944

HI-04d

010 -9dd
605 -0dd
LUt )

10T-944

90T -0dd
S0Z-944
07 -0dd
102944
T07-944
107-9dd
00Z-944
661-044
B61-0dd
(61-044
961-244
56194

"61-244
61244
161-944
161-944
061-04d

6RI-7d4
LLLEMT T

Le-0dd
91044
SeL-D4¢
"i-0dd
191044
0044

181-944

' (061 9101 “TT 1397 a2y 5444 (061 41n0) 209 54
WIOJTUNUON ® YI1A PIATH Jy 203150dW) ¥ jO UOTIINIINIU] Jul Wi 33404 Ieticwosapucy 3wl JO 193,)3
Y0 [RL61 AINM) VOSPUI ¥ M T WESEL4 [RUCISIIIO) ® UL Sapon AduUINhaly meq 4 Fraads orenbhy
(S.E1) 107 “81 sPamig sony
(PLE1 2UNC) wosamg ' [ § UIT | ¥ ' wmEwlg Ul sanrg T13aulvmcaid213 Jo Mutiaiivig uoileo) paieineris
1 eunp) ‘Buew iy § fatusis ¥ N T MR MO uoy ¢ ut ITNTQEINU] DNINMTINS ) VOTRISANODY Svdul])
SUSAYL (Wi61 2unp) wonh W g CLoteRuag wop FUIPN(du] UOTAOPIZIu] WESEly weag worIdal]

y carviom r'n

sisayy

61 2dy) ‘Puow kv ¥ 1aruaIs y ‘min W CLAaTTiavase)

2 15081 JUTIREIIO80 ¥ 20104 SA1IMOIIPUOY UL J0 WOTIE 19830
(SC61) 1o "9 sdug 2owds § saydorisy wmo) [auusy 4 ) audsoraulen SU) B01) PILIEI] Fewy 2e ieum
UOTIPLIBNNL] (D 61 2¥k) DINIWN W " wwag savwe) Foivijul ue ag ww 4 W U0 PALIAN] BI04 IcTicmolapeiy By
PLET) TSHET L1 STEINIY Saig (p 61 dvm) epnY M Y woserg W[ ‘Ul |y
TLUOTIRIPEY D132ulPw0i 10813 JO UOTINISUAN Y3 O) BPO) UCTINITEIS S]31ainy diisulvwciisal] ue Jo wetiest|ddy
SANS S35 Y vowmiw [
(261 dwm) swioyp W'y ¥ Y1apralds wom “ 219ydsoun] wotBay-q 3pMITIwT 3 (PPl 341 UT §33355F 333y W01 J0 Bsney w
(261 amy)sopeg v § <3113y 1 g " sverelyg smoaualomoyu] U1 UCISIacue) Sere EFaul)
(P.61) §90 “9) 156 avedc aag
(PI61 uor) 210yl Wy “LS31O1Meg Padduil A11P112uT P U0 SUOIIPSIndoldim o Saruanbatuo ) Ayl
$Ng 2600 Y Saus SErg weor)
(PCE1 UPp) wmeyiystnN ¥ 3 N1 §°) 8271 3 L "Lasde(10) | UCIIPSUIPUO) - BWIN|QIn] ave Jinelur]
(P_€1) #S9 "7 3137 Aaw $4u4 (€761 >3q)
WU MY Tuow Ly Clatusiciy C semingy SNo2ualomoyu| Ul SaATN JTITIE0IID3[F 01 $3ary 1 1uewO 1IN | ] JO WOTEIIAuD)
(r_61) @np "Tf 1137 aay siug (£261 230) ‘urdig W g
Y Juom Ly Tuond W@ CLsdterui wop BUIpnidul SUotIdRaalu) wesels WG wOL1OA|] ul sastadoay 20 Burzaniersyeg
(R61) LS50 “T8 1137 aaw tayy
(€2 220) "@3tuw 9 'y ¥ 2377074 “sapeiow [ 9 “La3111qe3su) weasdg oep BUtivi(tosg O (apow uotiemby VIPQINIS 1Paul (uoy
(PL61) SEN "I 131 a0y Sayg (1061 *on) =y 'y 4 § 337 3 4 ‘. swmsepys enosuatomoyu] 4l SATITTIQRISY] I1ITIN0I1031F [riodea)
(v(61) (06 ALALIE I RN I ST E ) PON Y UTY LY CUSPIaTg Oy asuaiu] AQ SiuaLIn) W) P14 10 JuIeIUrNE]
§L61 ' ABN-IT 10 “SAug SEI4 ATQ C30C Saug Wy )0 Butlacm Jius Iv paruasasd s1wileqy
(5461 Bv) Patag 0 @ “.=0d%0m “£L61 ‘» BOy-0f AINF “S+ug S¥I4 ) N4 Ju0) juo) OnuF 4i9 - daeday drig
TURL6T $S324 wnuALd) 16162 9 WD |OA TRION M Y TLITAUTS [H P CTuIEOuUIL TesTl4 PIieiaw pur
uOliwiaju| 1asey ut (g Bay) UAY) 4 4 CLSINANLIQRISY] O1IIIeRAvy - FUIINaY RERI Y I35F] 10 SMEIURY A [PO1E4g
612-1) @4 woniqesup "E218444 TROIA3100Y) 40) 3Inatisw)
1d avisup § saswm Fuo) aup 2331 Asung (g 61 Fry) uan) 4 4 CLsmeselyg )0 $20ado 2eautjuoy
(r.61) .. PIntg saug (61 4Inr) qIniquasoy N w
0°F ".SPeie14 Ut saava D13 vw01133 13 JO SaNAT[TARISY] diaiserivg
(Ec61) Sost “1f 133y sigg
(6261 A1) widig W@ § 1270335 7' "L 4301103501 33140 YOLI0134) VOII 1T BINjosqyY Y)Y JO UOTIRINIES § yiso1n
(£061) L6T1 "1T 1131 Ady shuy
(C461 AINF) 337074 ) 84Pa0 4 ‘L ewswuig snoauaomoyu) ue ©t $213111Qrasu] Butiatied, ureey 330 (0sqy
(9(61) T9F 681  sAydasisy
(£461 AIN[) 2uwioyl'm g 3 13uuayg 4 ) “1316040)° A 4 ‘. 210udso1aulmy urteor 3y ut samnj wojoiy paddes) ajqeis
(0261) 197 “(7 ( séudodasy (g1 AInr) 1110040) § 4 “ asaydsciauley s, a311dnr uwi swoiidary dniafisuy
T(ELAL) (00T “E 1S OtpTy (161 AIN[) 131u00) A 4 ‘.$@101S Stisuley pur juazing Fuiy ayy
(£261) 081 15 1137 asy séug
(€261 2unp) wooltm "1 Y WPIEYIS D “ s3aen D112uf¥ROI103]] SIOJIUNUON BT UOTIOW SIO11I0 SLISTAtIN Iy

461 “Rraasny pOnagsueg

LILAR R SR IRE LAl TR SUIRE L) B B W 142

18,61 aunp) wreyds 0 Yy Tuow F 5 4 -..nn-. WAsU] WTRINS-ON] A20IR1IO80) YD JO worywe '-B.--G_ LA M N4
(5261 aung) nrY S ) ) 227 ) & ‘L ewsupy pattaauley ® ul wOT)IdUNg D111 131Q jo Aioayy
(£261) TA1 spInpy sAwg
(6461 “®y) 2314w 9 § % Juom L'y "T21UDL0) A4 "SUPa q B T STOONS D1IENOOY UO| DTIRISOIINIL] Ul adwaIngan)
S(e61) 907 Ut SPINGg Saud (5261 2dv) auTraqry'n (L Furddes) uo23dap] 4G SIaem D1IENOdY MO| 3O GOTIEII114e3C
SL61) 6621 OF 1397 '3y Sayy (501 ddy) widrg g 3 vony i g ‘Juom Ay ‘. suc13da(3 peddes) Yate sapow 3NTT-N0E )0 wotinfoad

261 ady) 1pIEYOS D Y PINOYD ¥ CPATI4 g ] ‘.SAtarpiqeisu] wwswlg Furianaes § dtiswwieyg jo satiiadosy yamosn (eraede
(5610 6 ag¢ saudoa) r (f.61 3dy) Trtuoio) A 4 Y

fauuay 4 ) *3271 v ‘.satataenlalii) 13(011531] (erioyenby | adag afarasun 30 wutads wotvanIes 21GRaS ATTvuidiey Syl W

CUEL61) POET CUT 3397 29w Saud (€261 1PW) FOOTTN L J IPTEYOS O Tlauudy 4°) '.SIPEING 4Q UOTIRIIUIY fry OIwSO) W)

(§.61 amy) ¥ Ly CLSAN11qRISU] Drildemndry wo sjuasiiadey

CUREBT) LT LT SPINTY Sayg (61 UEL) 13190300 A 4 3 PATIS 0§ 23INe @ ¥ LSYM0YS J1ISN0dy 80| JO uotiwmioy 3y)

(S461) 176 “80 $3y $1udodn [ i 61 WEr) T3uudy 4 ) 9 1IINCA0) 4 4 TIDuPYD € w T AITIIQRISU] W3AJLY 1)1Ig @ 3atury
(€610 T2ST "91 Spngg shug

(2261 230) YOO8 1 § IPIEYIS'D "mey 4 " smesTig Ut uotaeiprey d11aufewosidary jo Furdded) pue uoriviuaer)ty
61D 0037 ST SPINIY Seug [TL61 A0N)

LETESEIL UT UDTIRIITN] O1J1IETIPS OUFUOSIN I| QN0 JO Al0IY]

AR NISU] Silawear Jo worleinels 12andwe) Nojeuy
(g 6t 6581 135 3owdg § WPy (2061 AONS 13uuay 4 )

easu] c3taernBans) 1a(e235313 | ada) ad wo Fratg driaulen yd 03 fagreary wetae¥rdoayg jo S0
IS061) 619 "R vaw sdudesn ¢

7 ¢ *,13(0133317 (eraoyenb] ava ut satytren¥aza) | ads] jo woriedtjijdey 2a1333w0)

fLrEte|dolautme S0} 1) PAPUNOQW)] UR Ul S3ATe reE|g woridal]
[£261) £19 “wr 3asu) 135 Ay

(2,61 AoN) utdig W g 5 1970816 7 o ", $anbiuyda] ~1asculel] Bvag EVILIS 3314 puT 30100¢ wrag wo| dtiatiaug

1 SPINL SAN4 (.61 170) IDINYIS G L S3arm 13AuBERCIIa]] G101 $A0W J11RIE0I1031] JO UOTIIIINF Juruosay

TIELET) Sv DR 130 A3y saug (2061 170) 137u35 14 Y tdiy W § ‘. JUIETIIENT ANTLIQEISU] 3JTAQ0 UDII0[DA) WOIIIIT]

(£2) TZE1 91 SPINI4 Sayg (7061 350) P3144 0 @ % TAPRIysin g * $3113uly 31Pe PESE[4 IRIUT[UON JO UOLIRINEIO| 139004 Inww

TSAYL (JOET 130 ADURY) € i T SPEsEly @ 31TWT4 Ut Saave Mitig
(f61) oFgl "91 spIngy “

D61 120) SEY §T4 % 237 )L CemevINSIN 1 CLA111GeIsu] wraiig-on) FUTIEIIION) JO WOTIRIN]IARIS AeIutiuoy

L. )LE02 "L S3w saydoan [ (2,61 10) (duway 4 ) 3 V020D A 4 "L u0t103au0) dtiaydsorduley 2ien a1aydsouny ayy we)

(ZLR1 "91-T1 AoN) 4e30juon “Tullaam wuy Sayy SEI4 J0 ALQ D05 Siyy ey I® pajuasaid sioesisqy

SANG SRLZ (761 2d35) Sty @ N Y w4 4 14 AtuapaaND Ut saavm O12aulemoinagy jo uwotieorpiday
(ri6r) se L1 SPINGg Sang

(2261 1435) 231137 0 % SOUPE Y ', $I[1j01) A1ISURT PEAR[4 OTIOGRIRS 10 SUOTIOUNY 3are d1iaulescila)g
(E461) £96 "FL $AM4 NATR [ (161 1426) Sourg v " wipaw snosualowoyul

Ul sw21q0iy volivledosy 24wy [PUOTSUIEIN-FUD JO SIR]) F JOJ SIUITITIR0) UOTSSIMSURI] PUP UOTIDA[JaN JO woTIR NIl

(1¢61) o1 15 urgg y yuny wuy (2781 AINF) SulOy) N g ) t210uI0) A 4 031331 dtiaydsoreuley

T(S61) 1NST "wg 2y sdudoan [ (2u61 AIN[) 23Tgey 3 g ‘ucuing ¥y TNItes [ ] swioyy W g CLsstH dtisudieesey

fuom L v Y FYIUSIN A T13uvay 4 O ‘patag g § ‘Nsmwiv g

(2261 AoN) |21waaS T 9

5 231y fosang

(T461 Aoy [auuay 4°) 3
(£461) §95 "91 SPINTY Sug (I.61 Aoy 131udds 1

(£261) o:91 °

(ve61) 595

0%l N44
1

L
Lol udd
LR ]

T.0°944

1.1 944
0.1 744

691 944
L ELEE ]

(91144

651944

51044

951 4

$S1-044
"lodd
£51-044

151044
051744

nad
D44
244

D4
Selon4d
reloDad
1044
Iv-ngd
(LR
001044

1044
NS

S04

"o
(1B
"o
51 044
EA R B )
1We-ed
o081 D44

$Nae




(9¢61 uer)
| auxoyl y 9§ yrapialdg 'y ‘,,uorieirtdidosrg uoaidarg od119810uy Aq 19Ae]i-( [CUINIDON apnitie] S[PPIN 9yl JO 3DdUBUIIUTER

(9£61 uer) yaydaanp'f ‘., VS 'TLpy 1 WNTT3H JO 3[LFoId AuTT [eIudwiladxz ayl jo Lioayl woxy sainiaedag

| ) i SpInTd siyd (9L61 uer)

i 2370 A % SIleION LD ‘,,3ud1xg Terieds a3tulyg Jo asaepm dr3eisonydayg Juriededoag e £q paireasuay souanqanp Ayidg syl
SPINT4 SAyd (9.6T uer; °"S3a[RION [’

g ‘997" )"A ‘llweydS H ¢, U0TIDBIIIU] BUSEB[J-wedg OTISTATIBISY 9yl Ul Suorienidnyg AJrsud(@ UO] JO UOTIBITOXT ITJIiaurerry

*997°)° A 9 wequep“[ ‘,euse[d snosuadowoyu] ue Ut SITIT[TIqERISU] DTXIdweled uo jjoin) dumd jo 139333 Ayl
‘UBWITINID M § [9Zu21S°Y °,,SBUSEId Y1TM SP[3T] JUO) IDUBUOSIY PasndIod JO SUOTIIDBRISIU] JIESUTTUON

*T{eg’9D § 39A3T°Q°Y ‘I3TIND ['9 ‘Udsoy°g ‘uosmeq |’ ‘eInuiwey-] ¢, wdISAS I0Ss530xdoidTy [H) Yl UO UOTIBINUIS BUSETJ
*TITUOIOD A 4 SurT{amdrTd-4-¥ “,S91q9qng dt3audely Aq sAey d>Twso) jo SurIa11edS Byy

"IPTUYISTH § ‘eMmeNTYSIN'Y ‘eanwdy[-L ‘patid-g-g ‘,dung yidusa[aaey SITUT4 YITM SITIT[IqRISU] DTIjowried

*(SL6T AoN) sB3ew 3 9 [ouuay-4°D ‘,,aunidaN j snueldn woxj sising oipey oﬁuo:QWOummmmz 3O uot112313(Q 3Yl ugQ
*(SL61) 1€ ‘T oN ‘v sdydoxisy § uoxisy

*IBI[3d Y3 T3uUuUd) 4 ) ‘odssy J ‘,S9Aey Iesind [edotyrads Suoxig Aq UOTIBIB[3IDY OTWSO) UO SITWIT X[

SAYd setd  (SL61 320) IE[13d°¥ Y [d2uudy°4°D *,,PI4T4 d132udey ® Ul SaAep vuseld Ieaul[UoN uﬂumﬂ>M~a~ox
spIni4 sdyq

,onvmmucmmh.u.z 9 Up1°L°V ‘,SUOTIB[IISQ SSE UOIIII[J ODTISTATIR[AY WOXF FUTSTIY SITIT[IQEISU] DTIldweled OTIBISOIIDA[]

sAy4 dy r -ojaN-opleusng [ § I93S3XJO4° L'V ‘,SEWSE[J JO JuSW-1EIUOY) ddBFING 103 splaty d139udey

*(SL61) €9L1 “SE€ 19T A3y sdyqg
‘PAITXSTAE-Y 991" A ‘dduweg -yl ¢, JOIXTK OTIIBWO0I) © UT JUBWIUTIUO0) ‘a[dTixed Padiey) § sdueTIBRAU] DIIeqRIpY
‘uayd 4°4d % yoaydeany-pr ¢, Sewserqd asuaprapufn utr Furaajzjedsydeg uInojllig JO uorIdalaq

. -~ N . .
. -

tSc-0dd

£52-9dd

€SC-0dd

152-9dd

0SZ-9dd

6t¢-9dd

8vZ-90dd
L{¥Z-0dd

9v<-90dd

StZ-9dd

tv<-9dd
¢vC-9dd

¢bZ-0dd
1vZ-9dd

0¥Z-0dd
6¢£Z-9dd



	GeneralDisclaimer.pdf
	0003A02.pdf
	0003A03.pdf
	0003A04.pdf
	0003A05.pdf
	0003A06.pdf
	0003A07.pdf
	0003A08.pdf
	0003A09.pdf
	0003A10.pdf
	0003A11.pdf
	0003A12.pdf
	0003A13.pdf
	0003A14.pdf
	0003B01.pdf
	0003B01_.pdf
	0003B02.pdf
	0003B02_.pdf
	0003B03.pdf
	0003B03_.pdf
	0003B04.pdf
	0003B04_.pdf



