HES ELEKTRONEN — SYNCHROTRON
DE‘S‘;XV’791-,‘683 L o ~ T
“ July 1991

Plastic Scintillators in Magnetic lFields_

D Blomker. T. Holm _

L Instir‘u,r.fiir":ExperjmentaJphysik.‘ Universitar Ha',mburg

E R. Klanner, B. Krebs
<  Deutsches Elektronen-Synchroiron DESY, Hamburg

ISSN 0418-9833

-~ NOTKESTRASSES85 - D-2000 HAMBURG 52



_DESY behalt sich alle Rechte fiir den Fall der Schutzrechtsertellung und fiir die wurtschaf'thche
8 " Verwertung der in diesem Bericht enthaltenen Informatlonen vor.

'DESY reserves all rights for commercial use of information included in this report, especially in
' ‘ case of filing application for or grant of patents.

Ta be sure that your preprints are promptly included in the
HIGH ENERGY PHYSICS INDEX,
send them to the following (if possible by air mail):

DESY

Bibliothek
Notkestrasse 85
D—2000 Hamburg 52
Germany




Y. MU NN - U & U ) PR T N ) i n AT

‘uorjop Ly snouorysosy Binquuey o) wolf ureaq uojoxd yay gz e ('q

(w09
= Y e ddd To wu g0g = Y\ 4 dgd-9) 8€-NSDS JO Iong pucaas
I0 353y ) A[2reIRdas 93(5X2 0} ST pa[qrUL P diure[ ysey wousx e (‘e

WM PILLIXI 3I3M PIIPNES SIOLR[[IIILIE S]],
‘PI2y o2neudwur v ug

. . W ALl AY P2IXd Uy 23URYD 10U PIP SIOJR[[IIUIIS YY) Jo asuodsal
Spoyj=iu Mwwﬂwsmhmﬁm?m < 3 "parlasqo Usaq sey IoJe[[JUNS 1) Jo awr} Aedsp ay) ur aSueyd
0N 'SSAW{IY1 ST 1TM IOIR[[TIUIIS ITRAT[O] ) IO SISEBILXUI Ny P[3Y

a1y) jo uowdarIp ayl jo 1uapuadapur st joaga ayy, eauapumadsp pRy

. (2] ¥ Ut ﬁwﬁommﬁ I-XA STM SNdZ 133U01)5 ® SMOYS L0)R[[[IUIIS I{AIT UR SEAIaM ‘JR[ILIIS S8ARYaq V701
3} JOF s® [[3% 5® [DF u:\mm?m 130 .Ho.w Os[e pue ﬁ 8E-NSOS IOS sAdZ AN CAEanvedsar fLur ggh pue 001 ‘0T ‘T V' BEE PUR %TT ‘%60
51} I0J 32243 ST Po3eINSAAUT 24BY I\ "UMOUY 2q 0} SBY JOJB[LJUIIS 31} Jo $34€°0 O} SJUNOWR I SSIUNIY) WU §°7 JO BE-NGOS I0J 'Paalasqo sr

P4 14S([ Jo asvaloul uR UOneIpeRI SUIZIUoL it PRlIaxa Wy ISy
All PU® sAvI-X A9 §°¢ ‘sucjoid A9y 57 Aq PajXa alam slojefr)
-uras ayJ, ‘Ieal[od pU® RE-NSOS ‘VZOT-IN sLoefnurds anserd sy tof
I S0 03 dn spoqjawl jU2IByIp YiTx PIINSeall Uaaq Ssey P[aYy 3[3au

P12t 3y31] 2y uo pay oni3auleur jo ,t.u.m@ Y1 sn[], ‘PIeY 2upudewr ynotitm
sweaq apa1pred pue stontu Lvr smurses *saje]d WNITRIN 21} WOIf X}TAT}IROIPEI
9} SUISn JUOP UIaq SBY SI[MPOUL IIJDUILIOTED 31} Jo UOLRIQI[EY YT

‘parduwagye Suisq st )41 Jnoqe 0} RIS AZISUD 2}0[0SqR Y} JO -Sew uo worssrusuel) 23 pue prard d ayy jo aduspuadap By
23papmouy v "I ¢°0 04 du sp[oy snpauenr ur yromn [[a (ST ) sTauys [38us]
-3aBM BLA Jno-prar ‘sojerd (1DS) Jore(uuids snse(d pue wnruein payad 12e11SqQVY

-9p Jo pasodmod ‘[g] YYUHAH 1® 1012339p §NF7Z ) JO Is)aurtIofed sy T,

‘[1] 2ouadsazony pale[ap 21} SIDTINYFUL Play d>yauFet 97} IO sI[RII[oW

51} JO uOLBILX3 UL [g] 123> WoljrInes e saanpar L[juanbasuos pue saiBisus ¢S m.Hﬁm_.ﬂnmm 000¢-d
yuszayp AYSrs Jo suoxydafa £qieau Jo syoer} ay) sajeredas Py 2nisudwiu ﬁkﬂmMQ QOuwohﬁunkmmlﬁwGOﬁ&me sagasinad
YT, :3t Io} apqrsuodsas aq JyFru wayy jo de[Is.10 U IO SUOSEII OM) N *MOU sqoIy ‘(g nmmﬂﬁmjm H
0} dn poojstapun Lny jou st j2af2 ay ] -ured maqdnnuwojord sy syraye 06 w.uﬂm_d.ﬂmm OOD..N-Q

[eiusmwnIsul £q I0 ‘I3jU2aI pue pay duaudei oY) Ul [IN) “lOJR[[LUDS oY
-ﬂo UU.N%.H.—.—m U.FH..—. Uu,./.ﬂ@ﬂ HHUﬁﬁﬁbP m__.HO.H.—..v.U_..M hﬁ_. MUU.HH._”.N._”ﬁHHU 2 JOUUEI PUR IOIE[TIIULIS )
ay jo Aprodord >EULUL UR ST JIIPS o] 3UspuUadap [erIajRTH ST ISRIIIUL wyoy ] "Iyworgd "d

pratd 1y3¢ sy yo spnyulewu oYy, ‘e[say, 1'¢ 3noqe o1 dn umed jueisucd e

£q pamo[[of LW QT 3SIY oY) UN[}M UIIS UII( SBY [343] Em.ﬁwn ayy e ppots

Y81 2aTyRaI oY) Jo asur yomb ® g gl yrom snowsxd ur {1 play onsufew SPIPTH UMH—WHHWQE Ul SIOje[[juiag o11se[J

213 uo spuadap s1oyeqputas anyseid jo uotssoa N8I 33 Eﬁ? uUMOUY ST )]

Smqureyy jelsraarun ysdydrejuowzadxy 10y jnynsuy ‘T

uorjonporjujy 1
16617 &1ng
££96~-8T%0 NSSI , . £80-T6 ASdd

L™




R I e ¥ e N T R A P Y L T B N T Tt T R P

‘Bup(aiys 1adosd v Aq pajuaa
-21d sem rordymuiojoyd oyl uo PRy JNLUSRUT S} JO 2IUINYUL 123EP ¥
‘paidsdau 2q urede ued PRY IJIUIRW S WL AUILIND AQ I3)I3T PUR 2IBLINS
[DS 2} 2483 IU[M SUOIPIII WO} S1Iafgs 5Pa sny T "TDS i J0 SuoISHAT
-tp a1 pue (wr ggg) sdel-y o) jo [iZus[ uonenuaye 3} or pareduros
[[ewus st wd T Jo 28mer 1oyy -13ga0joyd ey [HS I} UL SUOIRII2 d1a8Io
-usouout {enb) asnpoad s31nos 3 7., i} WOIf SLRI-Y A €9/6'C 2L

‘.mﬁ_ﬁmm&m 2I1JU2 I} JO UOIINIISITOdIL
121J' YE70 H0qe Jo Lyquanperdar v gt )41 22om PO S} JO SIOIIa
meouspeys eadA ], (b —-T)u[— = ad \ puR %7 alam 4 10f sanea Tea1d 4} jer)

i

os spardynwrojoyd pue sapm3 143 wasmoq jnd usaq daey sy £o15H

(s) L lo=ax 1
(0=g)*N - (g)*Ny 1TV

uaatd st g prey oneudew ay; 0 anp pRw B ul dBURYD> 2aNR[3T YT

(%) [t~ tyup+ (16— vyug] s g0 = My
Ny
(2) i
t.r(q
- _— = Th
() Ty
m:.u..p(‘ i
o oy N

IPIUMILISLGP 3T ¥y suoIiliapaoior:d
Jo Iaquing urour 21} puw ¥l pue Th sspuaIye ao.z(..wmﬂm. [y X AT eml
uorpesdiur uotod Y} ‘pUNOIBYIR( pPUR SI5SO] "S[RILIPLIGR TO] PI}ISI1I0N
‘HYTy7 3)RI 2UIPLIIIND I} pite ¥y~ pur Ty s3121 Fununoo a[3UIs 3} WOIJ
‘astou wogf suolpdpoloyd afus o uoneredas poold i statpdnmuolond
uodvjuRnd) $GSS VOY OMl g Jno PRIl alom orm SIpmI S (U L)
Suo[ om} 0} pan(3 sem (W ¢Q X T x ) apdwes 15§ [rews ay L ‘plotd sy
S} JUNLIIIIP O} PISN 2Ty [H§ 2UTes Ay ' Jupfoo] saqdnmuwojord oy

Jo sejel 2duapUTed puw adurg g Sy ur umoys st ‘bgyy 201 Jo (3.7.c)
20Inos SeI-N A €'9/6°¢c ® sasn worym ‘gl ("> poiyysur jo ynofey ayy, &

"/ED 3o PR
:wmnﬂ ut ww:”.m:b SANEB[2I 2([] WO IOIIa [Bl0] B [[llM m&.ﬁo Jo Aoeindoe ue 0l
POUTULIZ 19D Sy B3] 95[nd U 2} PUR ¥ B AQ PapPI0Ial otam v1pads
S WAy ¥, g0 wo[q sew TN Q) UO P[RY 3} JO MWLYWL ST "[DS
S} OJUT P3J 3Iaa [II{M dure[ ucuax B ol sasind 1311 AN 4q paIojuota
sex dn-jos 3T PRY ) BUISIIAN A P2}I3II0) SBEM [ 3} UL IDUWRISIP
iN0-peE31 pa3urd ® 0} 0p plard WA 24} o adusnyur s3] (reere T ))uv [[eurs
sea ‘aol)darp uopord oy} o} [RULIOU seM YoIym ‘ploy snouFewr oY) L sto}
-oId 3} IO UOLIIPSIP YL, "S)I2YS 1&# iyl wamyaq ut paderd a1am sased
au0s Ut [5§ 2! ‘prey 2uauleur atpy ut Surn Aq [DS 21} JO IIBIING SY1 OjUL
FULIAILIII SUOE)I[2 ¢ JO L3} Y} Aprys oF, (Wt 1°g) [HS 131y} iy ur
paddoys azom £311 afigm dno Lepeigg » Ul jyined alam PUR [H§ T} PIsiaa
-e1) suojord atf} (untw g°g) saqdwes [H§ Isuun 3y} 10 -piof uordey wH g
= Bnoargt aded mnuses 91 13 Wesq YT -suojord ZY g inoqe jo ajer e
ol ma%:ommwﬁob V] MU0 0} PIINPII SEM JUILIND TRIG 3T) sy dn opid
npar oy, (¢ .mmv I121aMRIP WU [ }JNOQR O} pISUI0f :c.:o_“u.f.U STLOUOIIOS]
Jroquiey o) jo wiraq uojord ALy gp oL pasu _m ("q poysely

“KE0 WRYL E31}I( $RM SHIIWINSRIUL I} JO
Lyqrgqonpordar oY1 ) T0 JO AIRINIIE [RINSHEIS-€ 0} s (FRY Ismd ursw
S} [0 USNRUIEIIZ AP ® PAIMO[[R S} teissnes) (¢ O[\) 192U [sUtteyI-1)[tn
v fg poplosar atam wrpads ay T, " LIV 211 01 3E( v Aq £[1a90p pajtodsuesy
aq os[e ued P AN Yl WSS Yk Jo A[iqe)s 2y} jorjucd o} pue JTWJ
<] pue n_”:HmH UoteX aifj U0 proy 21} fO U.uﬁ.uc.@_..n_... 122IpP 0 SL 21317} JEY)
2I0SUS O], "P[oY ..Eu:wmﬁ: gy apisino AHTHn: E:&:EGEE& e .mm— Iapys
iFuUsf-aarm B RIN PIPIOIAI ST PUR UOISII P2y 24} [BROIY} [J4BI) D} SR
Uatf} .Em: sy, {2 ory) 1oudeur I} JO IPHLNO PILIXI 24| O3[R URD [DS 27}
SHUUSINS I UO(ISTUISURE} 10 ] .:”Om._.u.w._”mmu TT.V.C. ....:_.u:wmm_n: 21 O} [B2[]Ia.\ IO
Ppered 1yl [HS oyl opul popaalur aq ued S A 2L “aqoid [[BY e
U} PRINSEIW ST PIRY 2508 LUTRIL-0L)I0[0 U IO $o00s I0d wo g x wa g
o) waaamaq ut paav(d stpu C[I5 24 o) (v) 21qy Zhezndh v 2y papd st

WA AN 2L Cis

I -8y ur naors sto{te poys0E 0] posn R0 o [,

U f ) 20008 XeI-Y A3y gg/gg e D



[243] OM} § “JUSUWISINSBIW WL} 3} IO} [RUBLS jIeys oyy saplaoxd (g Sy
‘ardnnwojoyd 4ye1) Irjyg AS19ua paysodap jo aseardur satury gg ® ut

Sunmsar pasn waaq ser (4 A 0gET/0L1T Pue £ A1 0gg) 2aamos 0, g
6'C ¥ 'wunaoads sty Ledsp I 2INSBIUI 0} PIYIPOT SBM (6] (2) du-1ag

"SUOIDRY 03 JALR[II SUOI}IS[3 O) UOlleIqi[e)
91} JO oueI Jsuodsar Yl 2BURYD Pue I3}IWLO[Rd §)HZ 2L JO UONRIGIRS
S} UYWL [[Ln WRIds awrly £2ap 1y Jo ouapuadap play suouieur v

swry) Aedo(q ¥

"IBINIIE JUSUSINSRAW 2T} JO Jru] 3} 32 3snl st

SIYT "t 1o & 03 paredwios afdures Youy WU ¢°g e 1o aseaI>Ul Pratd Y3y
2ATR[31 12431y %270 suoys (§ “3Y) 8¢-NSOS Jo Juswainseaw Le1-y oY,

"PATPIYS [DS TeAr[od Y3 o} pareduwos uonsodiuod ur Jejrurs £1aa

Stypma [p1] [D§ oMY ue weyy [g1] snfep-gy Sy Iamo[ %G1 Inoge

ue sey 8§¢-NSOS 12Y} $9%} 2} 0} anp 2q S sty T Yo [-GN 10f pue uim

0°01 Pu® 0'g ‘9'g Jo sassauxdryy adwes i gg-NSOS 107 ‘y4¢°0 Jo Lremdoe
FUIWIINSBIW Y} UNf)ta ‘suojord YIrm Uaas W SBY 233 SSIUYIY) ON

‘uonyeiardiajur Surpasaad ayy sjroddns
OSTR SI[ ], "22IN0S 0,5, ® JO PRI)SUl syonpord uotssy 10 331n0s eyde ue Yy
[0S °rdaoe ue JupnYa wogm ppRY dunsudewr o) ut sureS 1aySry ApyIys
paansedw aaey [§] ‘TR 32 ye[nwm) sapdwues 1ay21y) a3 0§ 22YJ1y oq pinoys
osganul patd I 2anR[R1 21 [g] 12972 UONBINIES SYING Y3 SIONPI P3Y
anoudewr oty 31 "ardies IauuIy} 31} Ut Ia[[RS ST ‘aferase 21} U0 ‘sso] £81aua
>ypads a1y) pue s(dures W ¢'y Y} JO SSIUNIIY) a1} spaaxxa Jsul suojoad
APIN S 31} Jo 38uel ayy Jey) J2B] Y} 0} NP aq I ‘wreaq uwojord of)
[}a panseat ‘(g dy) (DS reatjod 19213 2y} 10f ureB yySiy 1aySty oy T,
(gw2 [ X € X Q1) suorsuawp
JUSIIPIP )b pey sjuswraInseswr 0,) , 343 10§ ajdures aq} ofiym 7 -8y im
Arqryedwios s3msal Yy pue IR[MUIS d1sm sjustunadya fe1-Y pue uojoid any
10§ pasn sa[dures 1135 ayy jo sadeys oy :(g ‘Jy) [g} siwswarnsesw 2l T
S} JO }[MSII JUIIYIP ) IO} UOSBAI Y} ¢ OS[R JYIMU SI[] “INOLARYaq

B T N

pajaadxoun supy pamoys sfemfe ‘sassauidrgs pue sadfy DS JUSISHIP YIm
‘SIUAUEINS R I 359} Jo suonnadai [e1aaag (1 '3y) sopduwres 1Hg 1ax213f) 10}
IPYBUY st oseazauL JYIT 2anRPI A1) ‘suojord Yitn sjuswainseaw Iy} wo]
"payesqduros axowr are [Hg Ieatod pased VNG 2} IOf S3Msal YT

'8E-NSOS JO 1By} 0} JR[IUTs 9ymb st (g '3y)
[DS VEOTI-AN Y} jo anotaeyaq sy f -protd 43I Ul 3seaI0al a0] © 12agye L[uo
p[rom Yi8UaI}s Py UL 35BAIdUT I5IR] ® SP[AY YN[ 1% I[N M SPPY MO[ }E 3q
pIuow 12afa Jsayeald oty ‘syyed uoipape-uoydmor) jo uorjeredas atyy o) aup
‘asneiaq (p] [9pour uotjeinjes arnd B iLM JUI}SISUOD JOU ST Sp[AY dydufens
Suo1ys ut ured pratd yyBy o) jo ssvIIIUL IJYHINY SIYT, “e[saf, [ o) dn sp[ay
I0f pi[eA ST INOIARYDQ IBaUl] 3} }RY} IyeIIPUI [ZT] SHUsMUSINSRIT IaY}()

(9) %90+ g L9 =T/TV

Aq P2y [[oa 3q ued sanfes [ejuowiradxs ayy [ Cp'0 > g > 00
I0g C[RUJRUL NGDHS 10 Pes] Uilm pappe? sem 2391d [Dg 91} ‘U0TIBIDXD
uojord o1} Jo s5®Y Yy Ul ‘uwaw 2FURYY JOU PIP S}MSII YT, "TUI OGF I8
%¢'¢ 0} dn A[Ieauy] $9sBaIIUT WA} pUE LW 0QT-Z JO SP[2Y IO} JUR}SUOD SI
(LW Je YT 04 sasuryr (T 3qe1 ‘g "BY) 8€-NSDS 104 "punoj useq sey ply
spaufewr uo pratd Jy31 2yj Jo aduspuadap Juws affy Lel-yY pue uojord 10

uorjejdxs Aei-y pue uojord Z'€

"S133J2 OU Pa.uols os[e VAN
ar -1 §TA UL CPIRY 2nyouSetn o) £q pajraffeun os[e St DS AU} UL UOLs
-swasuel) yu3i oYy, play cuoudewm pue 1yl usamjaq affur 2y} uo puadap
jou saop os[e 3] ‘(wu Q9g T Y) IONY PU0ISS oY) I0 (WU 00 = () 151G A1)
Sunnxa JUBY AN YHM PIRTNUNN UdYM ‘)z 0 JO AdvInIde juauwaInsestu
ST} urgisn ‘play 2yaulew o1} jo juspuadapur st pratd yy3 i oy [T1] 1marjog
poseq VININD © Pue [01] VZOI-AN (¥ "8Y) 8¢-NSOS sioie[uuLds a1y 1o

UOIRIDXD AN T°€

symsey ¢



VA IR S u T AR T N T w . ot oar s v e e

‘[91] (q) 193oumtzorE> 1RAX pUE () PIRMIO] SHAZ
91} JO UOT)IAS DIUTVTHOIIII[2 2} 10} 1292 P[Py 2Mpudeur [ 9} 0}
NP I2)2THLIOTRI 2} JO UoleIqi[es AZIaua ut 2Fueyd 21} smoys [T "Jig
“UOIIBIOGR[[OY S FZ Y} JO IdjeuILIo[ey IOYB[LUDS WnIUeIn 27} (]
Sp[eY 2132uSetU IPISUI I0 O} ISO]d SIjemILIOfed uotsyard Jo] junolde
ot uaye} aq o} sey pRik 38 a1y Jo svuapuadap pay snsulew a1, (g)

. ‘Pl2Y 2T)ouBeUl [RUIIYXI UR UO
puadap jou seop su GF & Jo seurty £e33p o] dn mnrpdads swry Aessp 4] (F)

‘[RlRW IS [IBUS[-3aeM I0 IOJBR[{UULS
ur 3yST] 24} JO UOISSAUSURI} 1} IDUILYPUIL j0U $20p p[oy >ijauTewt aq ], (g)

; “IONE JSIY I} 0} IajsueIy
£315u5 2y} 10 S3[NO2[OWD ISB( 2} JO UTOLIRIDXIIP IO UOTIRILNDG 1)
$123® P[Yy 2u2uSenr o) SNy, "B A7) £ PIRXs a1 sIayjrys YIfus|
-9ARM IO SIOJR[[IIUIIS UIYM Paalasqo st aduapuadap pray Inaudew oy (Z)

‘sopdutes w7 307 94¢°f pue ss[dures yonyy ww
L HOM ..uh\uN junede st 30 Toa Q1 Fo Uﬂ—dp B 1Y CSUolEULUIIp Hme:_.”—Hn_.”.uw
31} uo spuadap pue 13818] JRBIYMOUIOS ST P[ILA JI[T([ JO IsRIIOUL SAL}R[IT
aY) IOJR[[IIULS IBAIO] P2SBC VYN 2} 107 'San[ea pRy Iaysty I0]
SSRIIIUT IAYLIO] © 3Lw “TUI QO] PUR g UIamlaq ¥, 1NOQR ST I5BIIIUL
YSI] 9} ‘S3I3IaU UWOLR}IIXS MO[ )lu SIUL INRIUOIR UIRILO YN
“YZOT-AN poseq suanfojjLursijod o) pur gg-\N§HS poseq suarijsijod
) 10 PRY ~ueuSeuwr [eUIxX3 ur Jo apunjudvia ayy o spuadap
uotyerpel FUZIUGI 0) sI0ye[[iuns duse[d jualsgp Jo asuwodsaz 3oy, (1)

SUOoISn[auod pue \mhﬁaﬂhzw q

P13y duaudzewr uo ssuspuadap
ou puy =m SIOII9 [eoisiye)s ) UIAy °¢ 2[R} ur H.Hw.:.nm 212 T, 81'0 pue= .HO
‘0 1R SIUSTIAINSBIUI 2} I0] 31 343 Jo siajaurered )s5aq 211 Jo sonfea YT, ‘%«
[13UaI)s 2A1)R[3I pueR n:..wh ,En.w sjurisuod Aedap om) 3y} Aq paquiasep ‘Aeaap
puodas a3 ojui Jurpaaf ‘dajs Jsiy 31} Jof L jueisucd LBIIP 2[FUIS ) YiLm
‘aretd Aeaap days omy e saquosap (2)f 'SIINJ J10q ULOI} PIiOWIal SIINY
£213 21} }iM SYUIUIIMSLAW TIol] A[rejmdmuiadis pouluIazep uaaq sey 3]

‘uorjauny ssuodsal mnmﬁﬂ YL ST su 4'p = ‘o iw A:m uolouny 3T,

)

w3 —1e(Df \m = (W7

[= 4]

toug

b, a—=— = (}f
g7

L i
z S
ﬂ:.\wlm - ;T\va 22 + A F\Tu - :T\ﬁlmv|m| - TU%

(1) vonpaury 31y} Lq paipy uasq saey erjdads awry Lersp oy,

"Pi[EA 24 SSI[A[}I343U plUOYS P[AY o/ Py uostredwod 3y} jng ‘pajio}sip st
umngprads a1py sny T, paBueysisiut are TTfy J PUR ¥L Y 4 UYM SINIIO JO9LD
SUTES ST, “JI 2IND 0} I[QE JOU ITam 2m Pue [T 2INyRIaY[ 3Y3 UL PAQLIISIP
0s[® ST 1222 SIYT, .._”.N-Hw_.”m .mu.w.«UUmHHU a1 U.HOHDL. Umﬁ._..__.ﬂ.. 2 mb_POJm mmrﬁﬁﬁ.ﬁﬁ..ﬂ U2riyu
10} S}l24A2 2dRBI 2dR ISNR) 21} sy T "joa2fgs ou mum—.ﬁ \Hrﬁﬁ_-.wﬁm. o mvmﬁd_ﬂu lelauig
'2IITL} UL SAOLT IIPILOIS 2171 MO ﬂ.nomvmmog 201} E.Hﬁfunﬁ mO Hﬂomwﬁ.ﬂmemmﬁ AH pue
( AH) 29e104 Y3 2y} SurBueyo {g -wsas st §uU g1 = } PUNOCIR IIP[NOYS
v 'L ¢U'0 pue I ¢ Jo sp[oy Iof eipdads parnseaur ay) smoiys gf -S1J

"S1[LEII 3} UBYD j0U
PP ﬁww:mﬂuxw qrmﬁ_moq pue M..HN.:.Q. Jo 20X I} Yjm dn- 1as a1} mn.ﬁmﬁn_mm
T IVd 3O PIOYSaIY) AQr1oua 9} uo w:mmom_ jou pip el)oads painseatu )y
1BI[} PaUIIas U23q ser )| .mﬂoﬂuoﬁuo#oﬁh z0°0 Jo s8erare uw 0} Eumh .Em:
N} podNpal Ty JO JUOIp Ul I3}y A218 ¥ .?:mmm doys se paars UL Ivd
woIy _wﬁmmm o], 'SU T°Q O} 9UIl} }UI42 A} PUYSP {suoiysareoloqd £ JO
ploysa1y} wE.,Eﬂ pue mdcﬂu.ﬁwo.«oqm 01 Jo povsaIy} hmhwﬁ& IO}BRUMIILIISIP



-

S (S)IIUINSRIM LRI-Y} FUAL 17 PR | SPITRINSRatt mogond) o g aam sassariang)
apdures Sy PRy JNSUBRUT I 9€-NG,)§ FOIR][LULIS Ju Isua UL PR ALY sAliny] i Mef,

0t

T

N
: ere 00F |
€8¢ 9%
99°¢ 0cg
15°C 0re
St'e 00¢g
Se's 08¢
9T'e 09z
s0'c 0fc
S6°1 Nee
181 00
081 061
9t 081
9'1 01
FF'I 091
5971 0<t
0F1 0FL
1E'T 0gl
g0t 0zl
9¢'1 oir
£6°0 00l
A cr'o 06
060 08
i 06’0 0L
S0 09
LT £9°0 09
£9°0 oy
S0°1 W0 0g
16°0 20 Oz
F6°0 18°0 ot
o0l 6
o0'T 8
S0 1
0570 9
80 981 2
0670 F
£9°0 080 £
650 FL 0 A
2c'0 ¢€0 I
20°0 90
ar'n . ED
(%HIT/TV WT/19 (Img
sARI-Y A 9 | suowad \afy ¢ | piry udepy |

{sami-y) 1T pue (grorord) dey 21w STOTI2

'T HE ¥ g0 Iaqunu
pre1pu0d 3y} repun (I JNgG) <8oouy>a], pue Y21essa)] 10f ISy [RIIP3]
wewrany 2y} £q pajproddns L[jenred maaq sey YIom SALT, SIULUIIINSEIUIL
a3 Jo awos ut Jurpedogred 1o souoyyly, "y LY pue soyeiuparag ['§ pue
10)2939p SNA7Z 21} JO S[[27 1949WLIO[R JUIIIPIP Y} WI P[ay dnaulent 373 jo
UOIye[NI[ed 3} IO] SEPUAIRA ‘[ PUR NEAAUIOD ' HUBL} O} IYI[ P[ROM AL

SUIUIIZPIIMOUNIY



T e e oW W oTTW T u T ar mm e R . 4 R R w w w = bn - o — - w "~ — i v o w o - . P - e - - oo u i s o - -

‘dInquuep 1eIs
-1aatu)) yeAgdiejusutiradyyg Ing pmynsul T ‘GR/F861 Hoday [enuuy
AL M PUE 129215 TA JRwaqQ

‘W ‘Sraquasny g r ‘uueunpnig Cj ‘Sinquopuerg c ) ‘uuewgoeg ‘Y [ . - - o

(0661) Binquue jejsioanny) ‘sisaqy ewordlg ‘uuneunzey I (gl
T "J21 235 {[e})] ‘e1ZowIO] ‘IRAl[O] Aq PaInjoejnuely ([T

‘puejoag ‘yBinquipy ‘sastadisjug 1eapny Aq parnpefnuely [o1]
{6861) Sanqure jp}IsI2atu) ‘sisat], wwodig ‘sq21y g (6]
(8861) Fanqurey] jeirstaatuy ‘swsayf, ewrofdyq xaywery " [8] :

"19¢ (£861) £Tc "IN pue "nsuf ‘pay
‘urtI[npoy ] PUB NEZOUNS "] ‘BIN[SBIUILL " ‘OPUOY "3 ‘Uouvy * I 23s
‘Lrysnpuy s{eamiayy) sen emoly Aq parnjaejuirely 1]

‘6861 [2IR]Y ‘6361 roday smmig
‘01232 §NAZ YL, ‘wohyeroqe(o) sNJ7Z (9]

‘718 (1261) 9V 205 "sdyd "201d ‘syng ‘g (g]

'909 (0661) £6TY "IN PU®R "I}su] "[PNN
‘ssorg “(I'V PUR Yyg (' q ‘PasseH ‘I ‘Sunaq) M ALH “Rlewn) J'r (3

TO0FTE0 | E0FPCI|GO0FL9C | CO0FEI0] 8TO
'02Z (0661) 2ESN 2§ "PRN "suRl], GAAI 1007 Mm.. 0T val | S00T29¢ | 00T 19°0) 010
‘sqo1y "g pue Isuue[y ‘Y ‘WOH ) ‘I&mo[d " [ 00 0180+ Sl
o TI00TS8P0 | E0FTCL | FOOFOLE | CO0OFETD 0
‘19¢ (2861T) FSTV I PUT “Hpsu] ‘P e (sw) gt | Guge | (e [(1)d
‘lIosuRg "y PUE [312ISILY

S ‘tururontsy - ‘oysodsy - ‘o[oyern) Iy ‘M{pIe) N ‘prnfoirg 'S [¢] ‘I 81°0 PU® QL'(Q JO SP[2Y Ul pue p{ay d1jaufel JNOY M SJUIEIINSRIU
1 oA, are uwmoyg °“[[ By Jo worouny jy 9y} wof sjuejsucd Ledxdq :g Iqe],

(€261 10X My oy ) syug - "pa rsasaydojoyg remasory duedig
1T FAOJUIIRAD) (N pUu® S13quamg ') ?_“

S9DUIRJIY



suojord AN gE
Fwsn ppay onjaudeta 1) Jo uorpIUN} v ST [HS [0 pRLL Jq3i oy amseawt oy dn-yag iz sy

anaid - ajod a1q1} zyionb
A n. o 2
dno >coEcu_/ 110} wojdoy
buipjaiys i T
ST, atjaubow-
P d A2W GZ
1Wd — =\
/
SIM

AH 10}D{j1pu1Ds

pRY »npuldeur v ut
SI0B[1UIIS I} JO UOTHRUIAD PYBY A () JOF 3ITAIP JUSWIINSLIW N[} JO MIA RIS T 2anBrg

AH
¥ O — [dwy
Jajpwignog
1oubon 1Wd
L ~
_\— ~-2qoid |IoH SIM
\w R i, % =
I RN _\
/ 21q1) T~
“ Z}1iDN
i teyynus__ AL
‘u/fr.\,\n\\ 51314
dwo| ysop|} uouay
18bbu) AH

N - ~ e AL ~

"UOT)RITUNILITIOD 3yeatlld
‘(PP 2n2uBely §F7Z 2Y) Jo uonR[mI[E), ‘Medsltio) g [91]

‘9% (2G61) ¥ "[0A ‘SAtsdy Teapny ur ssardorg
¢ snsnelg meyaworpadg uone[uUng,, ‘ISIaquagnig g (91|

9T

(2861) 0FTV WY PUR "NIsU] "Puy ‘surwiEiy Y PUT S0OIG "X 398
‘apueiy ‘sued ‘Iomyy 4q painidemuely (¢

el



B VT o E o w

.Ea:..::.:ou
SIW $}{NSI3 J[} STOTI3 U} UAIAY shel-Y A2y § pire suojord pop gg £ pajidxs usm pRY
Jnaufeur susraa (U 1°g 10 97 SSIUINTY) §E-NSOG JO Prava ppdsp wt aFuerpo saryray g iy

(L,.01)d
goool gool ool - ol §
TTT T Jfr 1 T [ITT 1 m__u_o_ 0
R . .
; A0 ataged 4.
iare L S 00 00 .
— 4z &
pl
P+ —
[ shoax pawng fwwyzzpo | ° -2
i dpswsz fwwgz=pe |
| i .
BE-NSDS
- I T N T T N V0 O PR A U I O | g

“13s 3q 0 ST pRiA i sy Jo sFuRYD oW BI0IIE A UM “PI3Y
sippudunt 3} 0} [UINIaA sEM JST] A pue win gog noqe Jo (J 3 o) Aq pajRxe sem (-]
I0nf JsIY a1} IO "P[3Y 2r)AnTen sn8134 gE-NSOE JO pRLL J4Trf wioBueip sane[ay :p srnBey

(1,018
000z oool 0
! | T T T
- d.-
B
s . * 4 ° s _,H
L e ¢ o gag L Y 1] H
=
BE-NSOS Wb An fuwwgz=p " ~
1 1 1 1 L

T92IN0S I J .. B Huisn PIPY

STJRUERTI 31} Jo TONIUNT © $B SIOJR[IUS Jnsa[d jo patd S 3y sansesur o du-jag ¢ amBrg

H LWd | .

103011 13u195"

{845} @2un0g Aoy-x

apng jus1

T~ 1aubop



U2y I 0

L PRI WALM DAY dpoudent & UL gg-NS§IG Jo Pratd sy Jgnesa aanepy g smELg

st I UDTa I Ol sLla Iy .:J.:m.r.r I g g ‘u:ﬂ LS .1... m.wu...m.u:u_—umn._:_. b.—g——:._..m .__-b.—b.ﬁm—u JOf m___,—.muwuﬁ

‘ssatmpanty ofdures atyy ([T
S05RaIEL DS pE s e o ssuojord L Ppaprxs wagm s

SSatAI) UT——ENW jualsflp I0}f

(1 q-O—v g PG dneRENT v ut [3§ eago ] poseq YN 24 Jo PR Wy o oduwip aanpeley L iy
000¢ 0o0slt oool 00§ 0
L L A N N O N L At L M B B A._..TO:m_
ww g =p o 9 pool oot oL
I * g L | LLLA LI LR ﬁ:_. 0
wwz'q =p O H » gt 0 T
o2 5L o
- o=l [ |
o ° So91°" - — wwig=p e . t
o] a fu] o — . ] >
o0 ~ - pooo O oo —
- on [m) o - —~ o0 o} o * ~—
o g 2 — o8¢ 0e® a%% o L '... 17
gg o sAbiX ASY 9 ° g et | —~
— - a
_ 0°z L] .o
- . 1 m —
g€ - N
5% | 4VAITO0d d AW ST
U TS U VRN W S NS WA WA W N T TR S N A W S |
IR 11T SN 0 N IR 1 Y1 O 1

(g BY) BE°NSOS

‘suowsusnp 1217)0 b pey g jaa jo sopeUuDs AL (g HY) PRI [§ poseq +ma1£)sSpodd oty jo yer) of Tefiuns £1a4 ST 34103 3T, -suojoId Lq pajxs wA[s PRy

,:__m: QATJR[3I 21[} JO .yu:w_.,z..wa.wv SSSIIATI) Y[} 0} 0P .:n:ﬁw:::uu are UOMBIIXI U0 jord pue u_._..-:.m.E: e YZOI-AN [DS 1P9seq .w:v.:ou.fc& A Jo Ev;. .Ew:mo um:”s-_u JATIR[3Y O .._..Ew_m
Ler-y A} jo sj[nsal o], sder-y A9 g pue suojoid Aoy 5T Yfz] 1) A A0y 11 dy pojpxs
prey puden v w [g IRAlo ] pIseq YNNG * JO prors iy Jo afunt aayey g AMBY

(1 .ToSm_
oooot 0001 ool ol l
:..To:m R S 1 B 1 T __.___ | 0
0gal ' 0ol ol |- h
TT 1 [T T Ty 11 Q.: 0 s @ i
o O | .
- o o 1 ... [ ] k’
HVAIT0d o - . ] __vl
B ) 1 | % dz <
B %oo ° | o . | —
= i 2
[ ] — -0
[~ a® 0¥ L = - -4t o
oy ® o o8 1) — >
S * ] - - d AW sz fwwyz=p
| aE Cx Aegfwwgzol s _ A,
Enna d pap G fwury g e ¥ 0L -3aN
- ob 2] 4 pem1) fwwg o - i
I ITSS S W I A SE S V7N W AT B B! Lisii ST T U0 A SN U 0¥ B S B B I B g

TP L s



(94 wy tdoy o) ye) aseanur ppid pdi aane[as Smpuodsarins apy pre [o1] (L , 01 W
‘moyjoq AT je) pray snaudewr (4 Iao) pafersaw ayy 's1amoy S[IUBRIONLIB3 [213438 10T ‘ale
WAOIG CIUT] WIRM| ]} _:.,u.-.q S22MRYSIP [} jonap £ pue x -jod vor i 9]} IIOIJ 1338
() sojonurtiofes presyseq pre (@) 19)300{Iofws presIof SHZ 1 Jo Jojaeub sug iy arnBry

(™3] X OZZ 00Z 0@l 09) 0701 0OL D@ 0B Or 0%

i N n " + - " N M " 2

55v1 |68 [verz|ryve|acar |t [aeo [T1sL [Sam | oz
ey o Joz ez |seles sy |isfes
FE) e [
5 8z vs| [ 97
s ciyl s
} T ey ]ar e 03
5221 [T tive
£ DE i o8
B [£K]
¥y se| [ OO
G YLBZ|LE b 09T
° §'1 TElseiue ozt
zs61 rezz
) 0z o7k
D611 |orTs |vesh [Bzar
£ fra s |80 o8k
& agl
£ .
F 0aZ
. 0ge
[wo] )
™G] X OZE 002 OBl 094 Ol 0ZF QOB 08 D9 Or oz
U S
FiEY | Z65H [050) |BEIE| Wi ve |oe 9z {sc6z |sThe|LLEn oz
ilen il fielealigfsg|oe
o (561 vc oy
. s 8’ ¥z
3521 VRt [tisefzaz 09
L) jejrelee
i vl sagz| -
£ B 0z
= §00Z
£ '] ook
TTLL 7151|8091 |a8g)
£} s [0 8 ozl
1301 Tse) .
'l i ark
Y76 | 526 | 865 | 950 | £8a)
) sz e ]z s osl
. | 599 o8l
14l
ang
0gz
(o] A

et — e —

e e e e

‘T 3[qe} W pIZLIRIILUNS SIe §YUH)SUOD Lesep Sulpuodssiion T,
31X S1[} ut waard wonouny ® Lq pajyy are ejep jejusunzadxa 3], UWOL|RIIKD 03, 1] (q) T,
81°0 Jo PI2y ® Wi pue (e} pray speudew oy gg-NSOS 10 wmapoads Jw Awda(q T 2anrg

su/ )
0S 07 0t 0z Ol 0
— _ _ _ I ]
E ) 204
[ - N
- . e
[ sugeorru =0 1 3
- _ z - w
| suproroseszi= h | ~
B . 1 - °
C sufgopvE90l s ) - N
- Ao 5
- 1810=4d ]
- Ly %
_ o
su/)
0s ay Qe 0z oL 0
— 101
|- — O
| . o)
- — c
-1 0 3.
[ suigoiza s b - <
i ; - o
- sur0osoLz) = 52 . o
i su{zooseag) = L 1% 3
LO=H 7]
B D]
I | 1 1 (Ol

o e g



	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

