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Figure 2.6: Diagram of the ZDD, showing placement of PMTs and light

guides. The beam enters from the lower right.

28



6¢

‘dund oqung pue dwind o105 o) UoomIoq oA[RA O} HSOTD ®
"drrys 1emod oty ojur pagsnyd ore sedIALD [V -
"JO oIe S9GRI[OA SRl O], -
"POSO[D ST 9AJRA 9988 JIX LY -
"(yonoy ayy 03 p[od (99} p[noys
dumnd ety jo Sutses oyy) Suruunit st dund oqany oyy oy A[ddns Toyem Furjooy)
"paso[o are (dwmnp weaq 9} Je SUO pUe ‘ISqUIRYD 9} [[}eIUI( SUO) SOA[RA JUIA -
"A[2IND9S UO oIk SoGUR[ WNNORA [[V -

:gurmor[oy oY) X ATHAA 15T
Joquueyp oy} umo(q duing of,

"SODTADD [[® 10J Jomod oY) 0} $S900% JUSTUDAUOD MO[[R O} ‘ouIelj
11ed oy) uo pojunowr (Aqrensn) st dugs remod AQTT e ‘A[euy ‘puy ‘seanpedord Furdund
plepue)s SuLInp pasn o¢ os[e sI 41 ysnoyjpe ‘(ainfre} remod 9) umop jnys AousSrouro
olqejiaout oty 10§ ‘dwnd oqany oyy pue dwmd o10] o) Usomioq pode[d oq os[e pNOYSs dA[RA
Y 'SUOIIPUOD SUIUUNI [eWLIOU SuLMp pagsnjdun oq pmoys Iepeal o[dnodouriay) o} ‘uoseal
owres SI} 10 ‘So[qed [eusdls oy} 0} passed 108 jou seop sdwmnd oy) UO asIouU (LIS oY)
peqy os ‘sdurepd orpse(d pue 1o[dnod (9T-()S[ SUIPRMSUI UR FUIST Io(UIRTD S} 0} PRJUNOUL oq
poys dumnd oqany oy, "dund o1oj ayeridordde ue pue (pajood-1oyem s DIYM ‘(OGF [PpOW
[Preo]y ue Aqpeord£y) dumd oquny your g ue ore Ioquieyd siyy 1oy parmber sdund oy,

"OAJRA JUSA ® pue ‘(98ned  uop
-Imog],, [edrurydaW ® pue ‘o[dnodouriay) e ‘98ned uor ue) sofned wnnoea jo ol v syoddns
A[eIoUD8 UDIYM OPISIOPUN ST UO PIjUNOW SUIY GZ M © Sey J[Ps} Ioquuierd o) ‘oIouLIaY)
-InJ "SUOI}IPP® 2S0Y)} SUOUWIR oIk SIopeal 98Ned UOol Uk pUeR ‘I9joul o[dN0odOULISY) ® ‘I9[[0I}UOD
dumd oqmy y -sdwmd yons [jim owod jey)} SUOI}IPPe AIRSS9d9U [[B JO UOIJRDIO[ JUSTUSATOD
MO[[® 0} PaUSISOpP U2 SBY 1Ied Iaquieyd ([([7 2], ‘sednpodord surdund pue sdund wnn
-DBA [RUOIIPPE SoWIOD ARIIR ¥f O} 0} IoqUIR[D WNNORA MU SIY} JO JUIAPE oY) [ITA\
"Q°C "SI Ul UMOUS SI UOIRINGUOD SUIWRI( MU O[T,
"ARITYy L} OUY PUIYD(Q SUI[ WD SUI}SIXS o1} 0} SUOISIADI ‘O[(ISIOASI N ‘IOUIUI PajeIssadal
Ser IoquuIeyd SIY) JO [RALLIR O], "IoqUIRID-}s9) [RUOI}OUN] A[juspuadopul ‘FUIpUR)S-091) © S
posn oq os[e Ued IaquIRYD SIYJ, ~ §°() SB 98IR[ S® 9 0} PaAlasqo A[[eolIIdulo U9 2ARY WeRa(
oY) Jo sjuawuSI[esi[y "100d ST Ew&gw:@ oY) 2IoUM $9SBD Ul ‘Weaq 9} PUnoOIe I030919p 9Y)
I9jUed 0} pasn o [[IM I212WOIU0S oy, "Io(UIeyD o} UIY}IM I0}I9}0p 9} JO UOIJOU [RI9)R]
10} SMO[[e DI M 901A0p o[duils ® ‘Iajeworuod ® sepn{oul (1 g "S1) usisop oqueyd ([([7 2],
“Toqurerd wnnoeA ajeredas ® Jo uornIppe oy} parmbor uoryeorjdde sy 10y yyed quysig Suoy oy J,

S9dNpol30dd pPUE Joquuiey, ) WNNOEA ¢'§°C



0¢

"10109%9p o1} Jo Juruor}isod IOJ pasn ‘I9jowWoTnog 9} SMOYS OS[R ST J,
‘wearjsdn SUIyoo] ‘mala reay :mofeg ‘ofed oy Jo dog o) woly Fulejue tWea(
s ‘moata doJ, :eA0qy “Iequuetd ([([7 23 JO SUIMBIP [ROTURYIDN )¢ 9INSL ]

THITE]

e
Ty

F—%
Z:T::H:::L mﬁw

kStzd

A




1€

‘squauodurod
Jo wonydrIosep ® [IIm ‘OUI] Wea( JIXo MOU o1} JO WRISRIP 9[ed§ :R'F 2INgT

smo|pd @ B1depy 00T-OS| / UoWRN @

odere L.y (6) Bu uowsey Burensu|  (v)

Jgqureyd wnnde A @ 1depe uowr N [ 9-VSVY @
agniueeg .9 O aneAsED ()

BoNpaYy 09T-0S|1 / 00T-OS| @ Ridepe 9-YSV / Woisn) @

BT justodwo)

lzji i —

/TN ] 7

OOV O © ®




¢E

"A 00GZ- Jo 98r)[oA WUNWIXRUI B M SoqN} 28e)s-ZT aIe STINJ U], SLINd 2y} Lueduroooe
[oIyMm SpIed IOPIAIP 98e}[0oA [USIY oY) sI o[dwexe yons au() ‘AelIR I10}09}9p SIU]} JO UOI}R]
-uowe[dwIT o1} Ul s IRy} 0} paysnd oq 0} pey SOTUOI}D9[@ PUR S[RLIJRUI SUIOS ‘YS®) SIT)
9ASIYD® 0 I9PIO U "9[dUR PI[OS [[RI2A0 21} JO jIed SAI}ISUSS B I9A0D 0} PIUSISApP ST ([([7Z 2YL,

sSutuIep IOsn  FFZ

"SOINUIW ()¢ PU®R G] U20mIaq oyR)
ued aInpedold Furjuos o[oym oy [, "oanssord Ire 0} juadse Ioxpmb e mo[[e 07 ‘10w oAfeA SIY)
uodo ued 19sn 91} ‘(S9)NUIW 9AY) SFURYD S[RILISISIP © SMOYS 9NS [RIIURYISUL O] 2U()

‘uorjeost Teorydo oy Surgewrep ‘sopms-1ysi| oy} Uo
surddeim oy agepur pinoo mop Ire pidey -Iequreyo oy} ojur Jurdess Ire Ieay 0 ysnous jsnl
‘A[mors ([[eq L§ 29U} 0} 1soIeall ‘ToquiRyDd 9} [}eauaq pajedo]) oA[RA jUoA o4} NHJO ®

'sognes pue sdund [[e go nys ‘Asnoraqo ‘[ sy (dins emod o) §40 NHNL ©
“ToquIeyd o1}
JUOA 30U Op NOA JI UaAD ‘OInfle] Iomod e JO JUaAD o) Ul Paso[d 2 P[NOYS 2A[RA O1[} ‘UOSRI
owres oY) 10J ‘OpIse Ue sy "SUIUaA ST }1 9[I[M IoquIeyd 2y} ojul umerp st dund o10] oy} woigy
[to ou qeq) aansuo [[im siyy dund oqany pue dwnd o10] o) Uoomlo(q oATRA OY) HSOTD @
"Jo aIe sagej[oA 9], -
"POSO[2 ST 9AJRA 9783 JIXo L} 9], -
:Sumoro) o) X ATHHA 1510 o
*MO[aq s19[[Nq 91} SUIMO[[0] Aq JaqUUIRYD B[} JUSA :dIL] JO ase)) U]

"OUWII} SS9 UL SUOP U2a( SBY I YSNOyj[e ‘SUINUIa( IojJe SINoy
¢ UMM ofuel T . ()T 9Y) OJUL Ioqureyd ([(J7 oY) Suriq Areotd£y [[ra ssooord sjoym sy,
‘(uoryeangyuod prepuess o) ul) Apoq wqueyd oY) pue remod L1Ip
U99M 12 UOT}ORUUOD [RILIJIJ[ }SB] 2} 2 P[noys Sy, o8nesd sjdnodowiay) oy} HNTINN
(ot auo uryym A[eotd4y) ofuer 98nes ol soydeal IoquIRYD o) Ul aInssold oy} USYAN @
"uo
sAe)s 41 eY) 2ans oq 0 (poriad Jnoawry sy 10) seqnurwl (] 4seo] ye 1of duund oqany oyy yojepy
‘dund oqmy o3 NO NHNL ‘L™ 00Z 01 00T speol 28ned o[dnodouwriay) oy} 20u() e
"SUIAOW 98NBS [ROIURYISIW 97} UO [Pl
9} 998 URD ISAIISCO 2NDOR 9} JR(] [SNOUD }Se] JUISIpP $)I UIGoq MOU P[NOYS IoqUIRD oY ],
‘(spuodes (] 09 ¢ ur Aem oty (e 3 uado) dwnd oquny oyy 0y aafer o) NHJO A[MO[S e
"S9DTADD
Joygo (e dn romod pue ‘dwnd oroj oyy yreys [[im sy, ~diurs omod oy NO NUNIL ®



et

(7, ® 2oulg ‘siojeulwuLdsi([ Lo1)or] ajeredas ojur 08 (¢aET QUN() A[JULIND YOIYM ‘([ora

$o[qeD Q) so[punq 5 pu® H Y/ OUL POPIAID Uaa( oaRY 10931ds oy woay syndno (QNHT) LWL,
QT oy, "sewr) ojeredos aoary os[e Loy} ‘oyeredos AJJUaISUI oIe S[RUSIS 5] pPUR Y/ Y]} 20UIG
"SI09SISaI {5O0T [IM PRI JOJO2UUOI-YI0[(q
e s poystjduwonoe £[ises st sy, ‘(5O0T YIM pajeururio) oq jsnw (yndino uoqqrr o, oyj)
10131ds s1yy jo syndyno oY) Jo U0 ‘UOIIRUIULI} I[(rd POOS 9Alasald 0f 1oplo u] *(so[qed
[eudts pue A poyeredos sey os[e YoIYMm) VN U} I0] POsn souo o1} Of Ie[IUWIS S[NPOW
10131ds NN ‘AH-UOU ‘xf e Ujm auop 3uleq sI sy} (¢eE] oun() A[juarin’) ‘[eudls owr) e
urejqo o} (/4 pue I/HV) 1ds og [[IIs 1SNUW SI1010990p 9$9Y) WOIJ S[RUSIS o) ‘IoAdMOY
‘so[qed AH oY) woly oseq T JNJ @Y} e pojeredos ol s[euSIs o) pue ‘paje[ost A[reorjdo ore
‘pouoIUSWIDIOJe SB ‘SIUQWIEaS ([([7 OUJ, 28®I[0A [SIY oy} soje[ost ypIym ‘10y[y ssed-ysg
oATID9]Jo U y8noayy Suissed oy uolpppe ur (/4 /HV) sfem so1yy ut 1ids oq jsnur ‘orojIoy)
‘pue so[qed A 23 SUOole Io[}280) PajjItusueI} aIe S[RUSIS {-{V/ Y2rtmsoyd 1 [euorjIpedy,
OpINY) §, 198 ) 9} Jo Iopurewal oY) ul sioydeyd ojerrdordde oy
PeoI p[noys Iepeal oy} ‘DY (] Ly JO S,0}-m01 pue s, moy o) Jo suorjdurosep yydop-ut a1owr 10
"7 2Yy3 0} 2ymads uorjejuswedwr pue soruol1da[ )y (] @Y} Jo uorjdrisap & st SUIMO[[O]

s[re}a(q SOTUO0II3[H I8SSIL/ODVA S'¥°Z

‘(19peal o[dnodouwroyy a1} 0} PIYILUUOD
ST oIym) 1omod L)IIp Jo $90Inos [[e pue Aue wolj (98nes o[dnodoulIat) oy} 04 pa1dauuod s
PIYM) Apoq Ioquueyd o) Jo uorjeredss oINsUo 0} I9PIO UL SUOP SI SIYJ, "UO PIWING UQ
ser] a8neg uor o} 20uo 28nesd o[dnodouwrroyy o) snydu() :Fururem pPuodds INoL ST SIYT,
psed oy ur sey pue ‘nsol AJOYI] AeU SPIRD A [ 9WOS JO
SSO[ ‘oW J0U ST UOTIPUOD SIYY J[ "SOXO( o} wol} Aeme jeay SI} Jo uorjedIissip oy} SULMO[[R
SNyY) ‘Tequieyd oY) 0} PayDe}je A[[RULISY]} oI $9XO( 9S91} JR(} 2INSUD JSNUI IaSN 9y [, 'SoX0(
pPepnIjXe ayj 01 N0 puR SPIRO(] }IMDID 9} JO UMRID ¢ 0} Jea1 9Y) SMO[[R SI[], 'XOq pIed
AH PopnIpxo o) opisul jooys wnurwne ue Aq opts oyisoddo sy uo pojroddns st yorgm 1001s
I9((NI 2UODI[IS pajeudaldwl opIXO-WNUIWN[R Ue [[}IM 9UO [Dvd Fulul] £q SpIed IopIAIp AH
oY) I0J syuls jear 2jenbope opraoid 0} uoye) Usa( SeY oIe)) FUllIem }SAY INoL ST SIYT,
‘uoryedrssip 1emod ysIy
sow0d juelInd YsIy st} YAy Ajddns Jemod swrerjurewr ([ A0INo 9} JO JIWI[ JUSLIND
oY) MO[e(q AfaJes 1A ‘YSIY A[qeuoseal ‘YW g 0} 19S Sem SPIeDd ISPIAIP AH oY} Ul JU2IIND
Surpue)s o) ‘UOseal SIY} 10 "IOPIAIP o[} Ul S9FR}S 9AI}OR JO IDQUINU 9} 0} paje[ad A[[edl
-u0j0UOW pU® ‘IOPIAIP 98B}[0OA ST} UI JU2LIND Furpue)s o)} 0} [euoryrodord A[joaIrp jsowye st
LINd ® 10J @)l jUoAs WNWIXeW 9Y) JeY) paAlasqo A[[estrdue sem 1 ‘([(JZ @Y} I0J USIsop
oy} Surd£jojord uy -o8e}joA SI} paedxeo 01 j0U ‘TN J Aue UM se ‘ueye) og P[noys oIe))



¥e

Aﬁmv www.oa\anm.oNaﬁmdQQN.O =17V
RIgR))

DD JO suoljeziIojotuered pue SUWIIOJ oY} a8 SULMO[[O]
‘fo¥sed Aq pejiodar se ‘suolje[ol ssof A3Ioue SYII JO OAIJRALIOP ® SeM PUOIAS 9} pUR
‘78199 Aq palojdxo ULIO} 9} ST 4SIY O} :PIIOPISUOD dIom UOI}dUNY 9sUOdsol o) JO SULIO}
JUDISYIP OM T, "1012919P SI} JO UOIjoUN] osuodsarl oY) JO UOI}ORI)XS oY} 10} SISk JUI[[20Xe UR
popraoid ‘ ASN Y 6 1e syutod eyep [erosos pue syutod ur-yound o) yyim uordunluod ut ‘syutod
osa T, " (I, £09€9°0 = ) W], ¥¥.6'T = d¢ sem sjuiod 9soy) urejqo o} pasn guryjos joudewt
oUL “(6'¢ "S11) 1030939p SIy Jo UorjeIqI[ed oy 10f syutod ejep UNSIp [¢ poplaoid ureoq
Arepuoooes ey, 1ojeredos oprjred (OZTV O} UL j08Ie) of, © U0 WRI( 1Y, © JUIPI[[0d £q
pourejqo sem weaq UoljeIqled uoljejuawsel) © ‘(¢e0g6 #) uewtodxo ([([7 181y o) Surin ]

uorjounyg @mSOQmwm 9% ¢

"JINDIID DT80 10831I) ([([7 23 10} S8UI}jas [ed1)LI)) Z]°C 2[qe],

0°08z | (o X HHA) YIp /v

0°¢T | (o X HOHA) Lepp A/UV

(Sunyyes wmurtuur) 'z | (WMo A HHA) YIPM s9suIg
8¢l | (mo X D) Aep sofsurg

(Su) Suryjeg OT}S1I9}ORIRT))

‘(e8efon uoprewr s, (1([7 2Y3)
€€0E6 # JuswILIodxXo 0] pasn sk $OIU0I109[9 10FSLIY ([([7 2} 10} sSUI}}as [ROIILID owos (7]°7
O[qR],) POISI] ok Moy - SAITYHLSVIN PUe () [#120 (SO[SUls, o) woly) o[suts (J(I7
O JO ANV oY} Arduuts stoarT (7 9} pue [RUSIS 9AT (7 9} 49 P33 HHAY © Jo
indino a1y st (£[uo auo) 9968 ([([7 Y, "UMO 1127} JO 93 © Paolu ‘9sInod Jo ‘[[m (yYH 2uo
jo woyjoq/doy ayy Adnodo yorym) s[eusis 5/ oY) Jnq ‘01ed oWl L} plepue)s oy} UL m
JArredord,) 99e8 owry oy dn j0s seq Iejuewillodxe aYj JI ‘OW0D p[MOYS S[RUSIS oW} oY J,

(VY 2uo pue) yurq 9UO 0} S[RUSIS DY) SII0ISAT SIY T,
‘o[qe> uoqqul auo uo are sindut 1o[edq pue NI, (7 [[® Y'Y} 08 ‘O[qes uoqqll papua-41yds
B BIA S[CBD 2UO 0}UO Yo PauIo[ aIe SI0JRUIWLIDSIP 0M]) 9597} JO sindino 7 2y} pue ‘spus
uotsIAIp o4y ‘gutod siyy 4y "A[Uo s 4 10 sy UO SULIFFLI) pue (4 10 Yy Aue *69) justiofo
(I(7 Aue uo JULIDFSILI) Uoam}aq 9s00yd A[Isea 0} Iojuawilodxe oY) smo[e uorjelredoas siy)
‘SI0JRUIWILIDSIP 1) Jo Indno A [)S @Y} WO} pajeIauad ST ‘[eusIs oAl ([([Z 2} PUR ‘108311)



¢e

‘(A7 2Y} JO g JUaWI8os Ul paplodal
se ‘weaq UONjRIULWISRI] (J)G]Y °Y} WOI} eyep uoljeIqi[e’) g 2Ingrq

=
. 008 00y 00E 002 OO O

002

00Y
o 009
>

008

000T

o | oozt




9¢

] A8IoU oY) JO 2INSLaW ® ST UOIJRZIUOL 9}
Jo [e18oqur oy ], "o[213red oY)} JO 7 981D 97} SUIR}(O U0 ‘ss9d0Id UOTYRZIUOT ST} JO WNWIXeU
oY) Sunmseawr Ag -opIjred 9y} Jo Iequuinu orwoje o 03 [euoljrodord st wor gurddoys e jo
UuorjeZIuor DYyads WNWIXeW a7} JR1] 10R] 91} JO 98RIURADPR SoXe) ) ){ o], "PoINsealll o( Ued
1039930p oY) uryitm paddols ore yorgm soparpred Jo ogues o) ‘Aem Sy Ul ‘soporjred gurwoour
o) 0 [o[[eled poy s11 M Ioquiryd uorjeziuol ue A[[ediseq st (H))g) IOJUNod aAINd 33eig vy

uorjerod( jo sydoulrg 71°¢°Z

SI9JUNO) 9AIN ) 33viyg G'7

(€861) GTZ-602 ‘2TITV "IN "Isul "PuN 12 1098ed ) [7]
(Z6TT) L9¢ © €ISV "IN "1sU] "PuN “» 12 ®1qe) (I [1]
S9OURIDJOY

onseld (v oy

wo mm@gvﬁuit E@Em @ﬂg (041 @S@ adayz @ﬂg ut @@MSm@@E 2®>> jou ole suocjord .®>Mmﬂ:ugﬁ ﬁNANHN
01 =7 WOIJ S9SIRYD )} SUIR}UOD AQE 1d7Z .m.C oye[duroy Ammg @QSQ JURIIND 9T,

(A7 2Y) IoJ sa[qe) A310U9 91 29€aId

09 posn sem uoljezirojouered vigon) oy) ‘UOsRIl SIU) IO "UOIJRNULIOJ SYIIg oY) Ue() I9})0(

m@gﬂ osuodsol @ﬂg wo 2INJBAIND @ﬂg QUS@OMQQM (041 @®>.H®mﬁo %E@UEMQEQ SEM AN.N @Q@ 1°¢ .UQV

uotyezirojourered vigo) oy ], ‘ssooord wﬁﬁm yer) Jo sy[nsol oty juasardor suoryenbo oaoqe o)

ut @@pmﬂ m@STw\w ﬁﬁuﬂvgﬁg QQH .@@ﬁﬂgvﬁﬁ oJom mmvpvgﬁﬁw& osuodsol @ﬂg .HOw m@STw\w pm@@ @ﬂg
[OIYM ®BIA ‘OUIINOX wﬁﬁm NX ‘ISINT ue o) andur oyy se posn orom sjutod uoryeIqI[ed Oy,

(¢2) cer1Z 0oV OOLT =D

(v2) A% + DU — 4)502°0 =171
qd+0D

€c u) = AV)6S0T =

(£2) frﬂimﬁfov D—HdV) v

ST
Am.mv 1650~V ooroLgrr1d ¢ 0 =71



L€

IOJR[[TJUIDS ST JO 9DRJINS JUOIJ o} ST N))¢] 2Y) Jo aue[d yoeq oy [, "suroeds WU ¢'() [ILm SOIIM
ue)ssuny paje[d-p[os wr! ¢z WOIJ opeU ST PLIS YISLL] 9, "W | ST PLIS [JSLI] PU® 9poyjed
uoomiaq (eoreds yup) uorjeredas oy, 0411 A[YSnol st pLg si) A PaIoA0D Bl MOPUIM O}
jo worpoery oy ], "Sueds wo | A@jewixordde Jo pue IojowreIp UL S9UDUL Jg()() ‘SoIlm JO PLIS
v Aq pojroddns st sty y, ‘[ro} uojdey ,wo /81 ()6 @ st mopuim oanssord oy J, ojeurwe] 4xodo
-sse[SIoqy ()TY) MPIY) WW §'Q WOI} opeW oIk S[[eM Y], S[[eM 29[} JO S9DRLINS oPISUl 97} UO
‘SUOTSULWIIP 98IR[ O1[) JO 9SN®IAY "OPIS
01 9PIs WO} SSOIDR WD ()] ST SMPOU UOFLXS( ® O] MOPUIM 90URIIUD oY) PUR WD G ST JOJUNOD
oY) JO [ISUS[ [[BILAO OUJ, "(O['¢ "8I Ul UMOYS SI o[NpoW ) )¢ Lf ® JO MIIA DIJRUWAYDS Y

S.0Od Ly 9] JoO sfe)a [eguorjonaisuo;) ¢'Gg'¢

sdirys Surdeys poy [erpedl apnoul o) juejrodur sem §1

‘poure}qo aq Aewr uor gurddoys oy
JO UOTINQLIISIP SSO[-AGIoue 23o[dwod 9y} SNy} pue ‘oul} JO UOIOUNJ B SB PaInseatl SI 9FIeTD
oY) ‘oprnyred oy jo yyed oy} o} [o[reled SI p[EY OLIDS[2 o) 90UIG "pLIS YosL] & £q 98IeD
peonpuUl WOIJ POP[RIYS ST YDTM SpOUR U 0O} JJLIP UOIIRZIUOL oY) A pajeIaqI[ SUOI}I[e o],

"puId Surdeys peYy pue pLIs YosLI] oY)

Mmoys sAemein’) "I9JUNO!) SAINT) eIg © JO SUIMRID DIJRWLYDG ()] g 2INGT ]

pran Surdeyg prerg

pLIn YOSTI] 4o

spoye)
spouy 11X

9AIN) Fdedqg



8¢

(166T) 8T¢ ‘00€V YO "wnajsuy
‘ouN pue ‘(6861) ¢6 ‘yodoy renuuy THSN-OSIN <P 12 RIqR) Y ( e

(286T1) €€ ‘96T IO "WNISUT "[PNN “Jp 72 UYNIY) ") o
%@UQ@M@%@M Oom UWIOS @@pm: 2Ie Boﬁvm

seouatejoy] DDA  ¥'S°C

‘(1o1d g-av
v) onyseld jsey o) woly ndino JySip oYy jsurede HNHg oY) ul 180 A31ous oy jo jo[d e Lq
peynuept oq Aewr Aoyy ‘1oe[[riurs oryse[d jsej oy} utl dojs suol o J| ‘oInssaid sed oy} pue
Seg o9} JO UOIDUNJ B 9q [[IM ‘9SINO0D JO *SIYJ, "I0JR[[IJUIDS SUINDR(] 2} OYUT ) 27}  Y3noIy)
-pund, [[IM UoSNU/ ASJ /, JMOR DAOQR SOISIOUD [IIM (J§-(0F = Y 9SURI o) Ul SUOT AARD]
"SUOL AARDY I0] UOS[ONU/ AN T JNOCR ST P[OYSII) UOIJRIYIJUOPI IoMO] 9} SN T, “IoqUIeyD
oY) UM Inddo Isnu yead Fdergg oyj) Jo wOIORI} POOS © ‘[RUSIS S[ESN ® 9AL3 0} I9PIO Ul
Inq ‘[Io} eouRIuL )N oY) ojeljouad [[Im WOSPNU/ADY ()T S O[})[ S8 1M SUOl AARSJ
"A1oUd
[e901 o1} surejqo auo (uorjersequr) swily gurdeys Fuof o) wodj o[iym ‘opnjrdure yead oyy jo
aInseswl © 9AIS [[Im (uolyeljualoyip) owry Suldeys jIoys oy, ‘sowl) Surdeys Juo| pue I0ys
suraey stoyridure ojeredss s pazAJeur pue j1ds st opoue oY) woly [eusls yead d3erq ayJ,
"Uol 91} JO 77 91} aInseawl 0} A}I[Iqe 2} 210JoIa1} pue odeys [eUSIs o) UO }do}e pasunouord
' oARY $9GRI[0A O, A 00T+ & °2poue oy} pue A (G- I UNI ST opoyjed oY) ‘9% 10
‘opoue 9y} U0 A (GI+ PU® 9poyjed oy} uo A (0Q[- 2Ie sed ¢J I0J sode}jjoa Furjerado ayJ,
"S)[NSOI S[RIOAR] [}JIM LI0} (G O} 0] Y& Posn uoaq sey (uoaip Aaeay]) ses 9470 ‘A[jusdal

QIOJN “(oueIoW 04C ‘UOSIR 0/GR) seS G JO 1104 ()G Yo 2)e1ado 01 paudisep sem ¢ Lf 9],
s.0DYg Ly 9y} Jo uonyersd) ¢°G'7

‘S[oUURYD PIRMIO] }SOUT
oY) Ul 9)el SUIUNOD S} SIONPAI OS[e puUe A}lIR[NURIS Ie[ngue ISUSIY [0 SOALF SIDIUNO)
9AIN ) 8derg plemlo] oY) Jo uoljeoyrpowr siyp, -sioyljdure pue sioyijduresid [enprarpur Aq
possooo1d oIe 9sa) pue sopoue 31[ds o1} JO DB WOIJ UayR) aIe S[RUSIS 9jeredog WY} pulyaq
soyotmsoyd o1} yojetr 0} So[ULLI} XIS 0quT JI[ds oIe sopour oY) Je([)} Ul USISOP [RULFLIO 91} WOIJ
poytpow are (¢ YSnoly) J) suogexoy plemlo} jsOul 9} 10} SI9JUNO) 9AIny) 33elg oy,

"1 0juo pajerodess IoAR] WINUIWN[R YOI}-YY G7 ® SRY 9DRLINS 91} 9DUIS
‘D¢ @Y} Jo opour oy} SULIO} Os[e SIY], "PUS OS] 27} _@QE%@ wo T sol] yorym ‘odoosopa)



6€

9I® SoIlm 9SaY [, "Wl | ST guroeds oItm oy ], "1030919P o1} JO I2}Uad 9} Ul ‘Iojouelp ur wi g
‘soltm wasguny paje[d pjos jo oue[d ® ST opour oY J, "ISW (J()¢ INOJL SI POPUIQNS [3UR PI[OS
oY) ‘WD GT ST HJAMIN U3 JO I9jued oY) 0} 398Ie) WOIJ 20UR)SIP oY, WD §°T SI I9junod oy}
JO ssouydIY) [e30} OYJ, ‘[['G "SI Ul umoys st a[npowl HJAMIN LF © JO MOIA DIJRWLYDS Y

SOdMIA L¥ 92 JO s[lela(] [BUOIIONIISUO)) Z°9°T

"SI9JUNO.) 9AIN.) 38RI L} 2} JO pajunoua
are Aoy, "Aerre yj oyj) Jo IoA®| Iouul oy} w0 odA} SIY) JO SI030919(] ‘S[IO] 2POYIeD OM])
uoamiaq salim apoue Jo oue[d v uwe[d £q (HyJd) 01uno)) souefesy 21e[J [o[[eled 24} JO

QQOEQA:@\V@‘T e %:@Mpgvmmv ST AT "urysoly \A@ POIoAODSID ssooo1d QOE@Uﬂ:QE@ o[qnop =243 Jo osn
Sojyell Uolgm I035939p sed anssold MOT & ST Aomgzv MOQQSOO TNQOE.HOQO.Hm QIIMTIINIA 2T,

uornjeradQ jo ofdutrg 71°9°C
sI9juUNo0)) [euoljrodorJ 9IIMIINIA  9°F

.MQQQSOO TNQOE.HOQO.Hm QITMIIIA ngow@vmvﬂ € JO MolA @@@Oa&vmm A1°6 @MSWMH‘H

OIN XY

v [

)

)

////'/"/

apoyiny A SpowyIpy X



0¥

DI (S[ppLut) Py oY) Jo ¢ pur ‘Z[ ‘[T so[upowt
(041 ‘TQ@ ﬁvﬁu.iu pmpﬁ @ﬂp QM G ‘TQ@ 1 m@?ﬁTOE (041 QQQU@:V@ mﬁ @ @ﬁﬁﬁoz
(suo8ejuad premdoj) o[dJId PUOIIS — O 03 9

(*sooa1d oY) [[® 0} sor[dde UOIIUSAUOD SIYT,) *}IXo Weaq ) WOI} PIOMIIA
se ‘SIX®e Wea( 9} PUNOIR UOIIAIIP 9SIMYDO[D B Ul 9SLaIDUL SISCUINU T,
(suoBexay pIemdo}) S[dIId }SI — G 0} T e

”Amﬂm@ weoq 243 yimm oSLIjtoouod WQMQQ P[P, goreo TT.H@\SMU@@ jsour =43 o} mvﬁwgﬁ plemlro]
jsour o) woJt] wgﬂowv Jouueuwr WQM\(’OEO% o3 Ul paloquunu ol "TTVYYH L{y =24l Ul sonpolt 9y T,

SurrequnN S[NPOIN LT

981 "d “pe861 “Hodoy [enuuy THSN-NSIN TP 12 (1B "A'D @
(2861) 1T ‘96T IR\ "WNIIsU] “[ONN ‘UL{soL] Y o
seouaaeloy DAMIN ¥'9°C

"A 0€G Inoqe st 9ge)[oA UMOpPYeaIq 2} ‘@Inssald 1103} G 1y “A (TG ST 98r)[oA
surjerado opoue [eo1dA] Yy -oueinqost jo 110} ¢ je ojerado 0} pausdisep st HJMIN L¥ U],

s.OdMIN L¥ @Y} Jo uorjerad ¢€'9°C

‘s[ioy uojydey[ (wrl 7)) [w g oIe
smoputm aInssold oy [, *15983ns AeUI soweU oY) Se S9)RUIPIO-0D URISILIR) Ul suoljsod oAld
jou op s[eusts Jo sared osor) ‘Ioj0 yore 09 renoipuadiad jou are s[I0] om] oY) Uo sodiIys oY)
asneoa( ‘yey) 9j0N S[RUSIS Umo(] pue ‘d[) ‘“4ySIY ‘1JoT 2Yj} 10} puels (7 pue ;) ‘Y ‘7 oIoym
@+ /1= Apw(y + 7)/7 = X "7 :poyjoul UOSIAID oIl O} [IIM
aremyjos uoryismboe eyep oYy Aq pajenofes st uorjisod oy ‘opoyjed yoes woly ‘() puodes
o) 04 10adsar ypm 09 st (x oy} Aes) opoyjed padirls ouo jo uolpejusalio ay) ‘s, HJMIN
[euOGexXay 9y} 10 "3 (T ©F ¥ Jo o8uer oyj ut A[[edordA} ST S[I0] opoyjed 9y} JO $)0vIU0D PUD
oY) UoamIaq 9ourysisal o ], "d1I3s owoaydIN o3 03 renotpuadiod ‘sdiIys [y oplm-wwa ¢ yirm
poyeod wing ut st durys swoaydIN Y], (%0/08 1D /IN) 2woIydiN Jo drrys oArsisor e [im
Po1R0D aaR S[I0] SpOYIRD S ], ,WD/S1 G) 1moqe 0} payoadls [1of sus[ddordLod e Jo sysisuoo
aue[d apoyjed yoes -oue[d opoue oY} JO opIs Ia(}le WW g ¢ Pajed0[ oIe pue [erjuajod punoid
Je oIk SOpOYJeD OM] O], ‘[RUSIs Jultul) jse} oy} aplaold pue oFejjoa YSIY 2} 0} PIJI2UUOD



v

FT°G "SI Ul umoys SI $1010910p ARIIY 21y [SIH o) JO jUoWLDGURIIR O[T,

‘uogeuad

9} PUNOIE WOTIIDIIP ISTMYDO[DIDJUNOD © UT PAFULIIE 9T SI0}I90P IO }0
o1 ], ‘uoSejuod o[ppruu o} Ul T 1010999p 03 juode(pe soIf 97 1032939(]
uo3ejuad (199n0) pIrYl — G 03 97

‘uogejuad oYy
pUNOTe TOTIOOITP OSIMYDO[DIVUNOD © Ul PISURIIR oI SI0}I}9P IT[10
o1 ], ‘uoSejuod rouUT O} UI T 1012919p 03 juode(pe soI] 1] 1032939(]

uoSejuad (S[ppll) puodas — gg 03 I[

‘uogeuad

o) punole (1o8Ie) oY} WIOI} POMIIA SB) UOIDAIIP 9SLMIDO[DIUN0D ©

Ul pofuelre ol SI010919p IoY}0 O], T S[NPOour [[eq 0} jusdelpe oFpom

9T} UI SOI] T J0}2919(] 'SI010930p 9[3UR PIRMIOJ }SOUT O} OIe 9sOY],
uoSejuad (1ouul) )sayy — QL 03 [ e

"IoUUeW FUIMO[[O] 91} Ul paloquinu
oIe pue ‘sguLl [euogejuod 9oy} Ul poSuRLIR oIe $1010010p Aedly 31ey YSIH TOHSN 94,
"CT'C PURGI'E "SSI UL PajRIISTI[[l ST UOIJUSAUOD SULIOQUINU [[eq Y],

12 fLT
09 juodelpe )z “O[ID [1IN0] o) JO 9] o[npowl 0} jusdelpe st gz o[npop
Am:owmst xumn_v S[2J1D YIXIS — Qg 01 97 @

079 ‘g1 03 ueoelpe st gz
ﬁmgowﬁxvﬂ ‘T.H@\S.HOw @Zu@:ﬁ @ﬂp wo 11 QMS‘TOE (041 QQQU@.@@@ mﬁ 1¢ Qjﬁﬁoz

(suo8ejuad xoeq) °[0a YYY — GT 03 [T ®

079 ‘) 0} 1Xou sI )T ‘suogejuad premioy
oY) JO g S[npouw 0} }Xou SI ] S[NpOoW ey} [DNS pPI[2(eR[ oI 9saY[],
(suo8exay 3oeq s[ppIlWll) S[2IId Y3INOJ — OF 03 9T e

079 ‘7 0} 1XoU SI g ‘9[2IID pIemlo]

@ﬂp wo 1 @ﬁﬁ@@g 0] I1Xol mﬁ 11 @ﬁﬁ@@g ﬁwﬂp ﬂuﬁm @Qﬁvﬁﬁﬁ oJe @m@ﬂfﬁ
(suoSexey juoay S[ppIW) S[II0 PIIY) — GT 0} TT ®



e

‘T[®q 213 Jo juow
-P[PM }IX0 91 UI SI0}0910p ARITY 21y YSIH 2} JO JUSWSURIIY f['F 2InGT ]

(30vd FHL OLNI S300 Wvi49) /
1304V L WOH4 ONIHMOO T MIIA /°

L+ 3INAOW Ly )/

ANTHOS
dnN ATIVOILEIA ONIJAGNNN O 104130
AVHEY 1V HOIH



&y

"GG—1¢ SONPOA ”wgﬂ quad puooag (I
pue ) s10909%0p uvomia( oe[d ﬂwso.ﬁ%o& OATRA sed U)im onpour yusJ

¢INAd UoIRiuaLIQ e

"0T-9 senpoJy :8ulr quad 1811 g
PU® Y S1010910p Usam)a( 21e[d YSNOoIY}pas] oA eA SBS [)IM S[NPOW JUDJ

IILNHAd uoljejustiQ e

"0€-9Z PU® ‘(0Z—97] SO[NPOJN :SSULI Xo oM} }ser *
PU® y sI1090919p Usamj)aq 2je[d [SNOIYIPas] oA[RA SBS [[}IM S[NPOUT XoH

CXHH uorjejusari e

"CT-TT PU® ‘G—T SO[NPOJN :SSULI XoU 0M] ISIT 7]
PU® (] SI1070910p Usamiaq 23e[d YSNOI}pas] aA[RA SBS [[}IM S[NPOUT XoH

IXHH UoljejusLi) e

“*smO[[0F o1}dLIDSOp JoLIq Y "} NeA Xf oY) Ul PUNOJ 9 URD SUOI}RIUSLIO INOJ 93]} JO SaYDIYG
"SO[NPOW 91} UO SoAJeA YSNOIY)Paa) sed o) 01 [[Bq 92U} UO SIUI[ SBg oY)} }09UU0D O} papoau
surqny A I Jo junowre Wnwirur oY) MO[[e P[NoMm SUOI}RIUSLIO JUSIDJIP INOJ Je(} Punoj sem
11 Ioje[ryumds oryse[d oy 03 309dsal jm 9je[dydeRq Sy} JO UOIIRIUSLIO S} SZIpIepUR]S O}
ATeSS900U ouwredaq 1 [[Bq 9% JO 9PISINO 9y} UO SoUI[ SeF 2} JO UOIJR[[RISUI 2} Iy
(")YSLI OY) UO wWwa.LsUMOP [IIM OPIS S} WOI] PIMIIA SB) 1010919p
.V« 23 2q 0} pauyep st apIs ybrs doj o) so[NpOW 9s91[} 10, "PUS WDALISUMOP DI O} ISO[D
A[renbo ore soprs omy aroym (O] 03 9 sonpowr) suogejuad jo Jurr jsiy oy st uorpdeoxs A[uo
oUT, ("¢ 0} [ so[npoul YjIm [[Bq 9} JO PUS 9} O} SIDJOI WDILISUMOP DISYM) PUS WDILISUNOP
oY) 0} 389S0[D SI 1030919p .V, 23 OS [[eq Lf o3 Ul pauoljsod aIe SOMPOW [eNpIAIPUT Y],

SUoI)RIUSLI() I[NPOJA 8°T

I pue
01°C So[qe], Ul U2AIG ST ARIIy 1§ o) UI sI10709}op Yormsoyd o) Jo sSULI UT juswoguelIe oy,
"SOIN )L IR[IWIS MOT[S PUR 9)RI JR[IWIS B J® JUNO0D P[NOYS SULI UDALS ® UI SI030919p [[V ¢ SWes
oY) IIm [[e ‘S1030939p ()] IO G surejuod Jull yoes -“padoasp uaaq sey  ssurr, jo jdoouod
oY) ‘esodind sIy} 10, -o[3U® g owIes o} 2ARY R[] $1010919p dNOIF 0} JUDTUDATOD UIJO ST ]

ssury 1°L°C



v

€1 pue g1 ssurnr AJreurro}ll
1T pue (T ssulr A rowrIofl

ao¢ | dec¢ | d8e | dLe | d9¢ | 0¢
HOE | U6¢ | U8 | HLE | H9¢ | DOE | D6¢ | O8C | DLE | DIC | 61
d0E | dA6¢ | A8C | ALe | A9¢ | 0€ | d6¢ | 8¢ | dL¢ | 49¢ | 81
VO& | V6C | V8C | VL& | V9¢ | LI
a<c | dve | de€c | dee | dTe | OS¢ | OFe | DEC | Dec | DIE | 91

a0¢ | d6T | d8T | dLT | 9T | &I
HGE | Ve | UEe | Uec | HI¢ | d4¢ | dve | d€¢ | dac | d1¢ | FI
HOZ | 6T | UST | LT | 19T | D0¢ | D61 | OST | DLT | D9T | €1
VG | Vi¢ | VEC | Vi | VIe | ¢l

asr | Ayl | de1 | del | dTIT
02 | A6T | AST | ALT | A9T | d0c | 6T | 8T | L1 | 9T | L 11
VOC | V6T | V8T | VAT | VII

GST | WPT | WET | Wl | |1 | DST | OFL | DET [ DZL | DIT | o1
aor| a6 | ag | aL | a9 | 6

AGT | AVT | €T | JACT | ATT | GST | VT | d€T | 921 | 911 | 8
GOT | o6 | W8 | WL | W9 | DOT| D6 | D8 | DL | D9 | L
VGT | VIT| VET | VeI | VIT| 9

qor | €6 | 98 | gL | 99 | VOT | V6 | V8 | VL | V9 | ¢
as | av | ae | de | ar | v

qg | Ay | dE | 92 | 9T | D¢ | OF | D€ | DT | DT | €
AG | v | Jd€ | de | AT | 9S | gy | d€ | g2 | a1 | @
VG | VP | VE | V& | VI | T

sury

mwgﬁp Ur se[npout 1yeq Jo QQQEOWQ@MM< N CICLCA R



GF

sey SIYJ, "€-[] ®1e(] O} }nes gN oY) woij spued yojed suo st oroyJ,
s[eued yojed e

"SYO®RI DTUOI}D9[2 2}

ur yyH 2yl 10J sexoq I9331[ds oy} 0} [[eq o3 Jo 2je[dpuo oy} wo NIty

-Poo] AHS oY) woay unt Aoy [, -o8e}joA Y3y qim Y H 21 Ajddns jeyy

SI[qRY 6G-1)H 100) € oI® 919U [[Bq 94} 9pIsinQ MIY}-pasf AHS 241 0}

oseq T, JNd °Y} WOIJ UNI jey) so[qed §L1-Y)Y 100 G oIk 211} IoquieyD

WInnoeA o} 9PISU] ’S9[(BD 9WES o) IJAO S[RUSIS II0Y) JIWUSURI] PUR

98 [0A YSIY 1197} 9ATODD1 Os]R $1090999p (VY H ) ARLly 99y YSIH GF Y],
sa[qe) 10310913(] 2Imsoyd Aelay a1ey YSIH e

"SYO®RI DTUOI}D9[2 2}
ur soxoq I2331[ds 9y} 03 [[eq 9} UO NIY}Paa} AHS 2Y} WOIJ SUNI 9[qed
6G-1)Y SUO[ 100] QG ® [[Bq 2} 2PISIN() NIY}-paof wnnoea AHS 213 0}
oseq JJNJ Y} WO} sunr jeyy G-x)y Jo UOI1Das J00J om) ® ST SIU) I9q
-WrRYD WNNORA ST} 9PISU] "9[(BD WIS 29[} I9AO [RUSIS SI $)IUUSURI) pu®

98®)[0A SIY S}I S9ATEDAI $1030930p [olmsoyd [[eq urewr ()T 24} JO Oy
sa[qe)) 1030939(] Yoimsoyd [[eq UIRIA
"J[NRA ST 9PISINO p[Iom
oY) 0} Y[e} 0} LJ 9y} MO[[e JRY} So[qed Jo Ioquinu pue ‘odA) ‘YISus] oY) s[le}op UOIID9S SIYJ,

surqe) 6°¢

"TOI)RJUSLIO S[MPOW Yoea I0] anbrun osye st aje[dyoeq o1
01 poadsar M ojed YSNoIy)pas] oAfeA SeS 7)) JO UOIJRIUSLIO Y]} JRY)} Pajou o P[noys 3|

G | ¢V | TF | 8E | L& | V& | €€ | 0€ | 6€ | 9¢ | LC
V| €7 | 0F | 6€ | 9€ | €€ | CE | T€ | 8¢ | L& | 9¢
Gl €| |0¢ |61 | LT |91 | FT| €T | IT| 4
Ve | T1¢ | 8T | 4T | ¢l | V&

0T 6|81 L|9]¢|Vlele|T1]| ¢
sury

SSULI UT s1070910p AvIly 27eY [SIH JO jUswWoSuRIly ' 2[qe],



9¥

‘00G3 243 03
oouRIIUL 9 opIstno jsnl pued yojed oopra o) 0} UNI JeY) SA[qED G YIIM
Jnea gN 2y} url [oued yojed [euSIs 0opIA ® OS[R ST 2I9( ], 'SI0}d9UUO0D

AHS Uim so[qed C-HY 6 pue SI03090U0d HNY Yim so[qed RG-HY (¢



Ly

"SRUSIS SUTWIT) pu® ‘MO[s ‘}se] S}1 ojul pajeredas st [eUSIS
yormsoyd oY) oIoym senpowr xoq I233[ds GT 9y} Jo yoeq o) ojul snjd so[qed oy, syoul
$OTUOI}D9[2 91} 0} pue ‘sA®I} 9[qed 97} FUOR ‘IaqUIRYD WINNDIRA 9} UO SNIY)-Pas) aAljdadsor
IR} WOIJ UNI S$9[qed [oNs G[g ‘OIoPIay ], '9[qed AHS °[SUls ® IoAO [RUSIS S}I S)IUUSURI)
pu® 93v1[0A [SIY S}I SOAIEDAI 10109)9p [oeG "2INSY o Ul XO( paysep 9y} A( popunorns
oIk (X0q IopIAlp pue oseq-TNd ‘LINd) 1PqUeyd Wnnoea o9y} UIY}LM Paureiuod ale jer)
syuouodwod oy [, 's1030939p [PImsod oy} Jo oUO Jo WRIFRIP SOIUOI}IA[O UR ST 7'¢ 2INSI ]

"sox0q I2331[ds o1} [jeaulopun ‘yovl
pPu®Y JYSLI Iomo[ 2Yj} ul pajedo[ os[e st A[ddns remod oFe)jor ysry Aoxyor oy, "1'¢ "SI Ul
uMmoys ST syoer uolsmboe vyep Inoj jo (node| 9jeId oY ], *soruoljdae ainng 1o Lreroduay pue
$o1u0I39972 YN ‘seotjddns remod )y JJ @snoy pue Ty 243} JO }1X2 oY} ITeall Pajedo] oIe SYOvl
om T, ‘uorjsmboe eyep 10 posn ore sYOeI INOJ }se] oY, "UOIISIMbOR BJRp pU® SOIUOIJIS[D 9}
10} soyeId Ae[Pp pue JINA ‘ININ ‘DVINVL) UlJUOD Sydel SUTUIRWDI 9], "[RUIULID]} ,UOT}RG
TWLIO,, B pUR sAR[ol 9502 /uodo ‘SIO[[OIIu0D GV OU) SOpPN[OUl SIYJ, ‘WoIsAs Fulpuey ses
IVdd PUe I2juno’) 2AIn’) 3erg oY) IOJ S[OIJUO0D S} P[OY SYovI juadelpe oIy} jxou oy,
‘([euruiog ojey[PUR] ®) S[O11U0d NOD[(IQIN PUR IoAISS [RUILLIDY) ‘OFNeS UOIYRZIUOL WNNIRA
‘I9[[011U0D 10joul J981R) oY) SP[OY (100p j[NeA S} O} }$9S0[D SUO SYY}) SHORI 9$2Y) JO }SIl
OYJ, "SOIUOIIS[e LY 9Y)} IO J[NeA gN 2Yj} Ul SYORI DUl ] plepue)s g] A[juasald ore oaIayJ,

uorjpnposyul  1°¢
IOTRIN [ORTDIN —
Lil[ef192\\ HuIRppOy),

SOIUOJI}I9[H

¢ 103deyp



8F

JNOART 9)RI) SOTUOIIRH LY :['¢ 2InGT

(9 # 911D DYINVD)
SVHHA |

(2 # @121 DVINVD)
SeUs[I§ HHY

Addng 1omoq
98eIoA YSIH
0771 £01)o]

(g# 2121D DVINVD)

srodeyg
o1edd ININ

SVHHA 4V

Aeo(] TeusIg
o

soxog] I09311dg
Ly

(v # 9110 DYINVD)
SYHHA DAL

srodeyg

ore1d NIN

o1edd NIN

D180] 10831,
9)eId ININ

Aeo(] TeusIg
A

(# ou=aRI) DVINVYD)
SOAL

(1 # 911D DYINVD)
S.(1D ‘sIo1edg

Aeo(] TeusIg
Surur,

Aeo(] TeusIg
Aelry o1y YSIg

(z # 21210 DYINVD)
mMOw@QMEEUmMQ

sdrrg g

(€ # 911D DYINVD)
VAN PU® DVdd

soxog] I09311dg
Aelry o1y YSIg

(e1e10 HINA)
s.0dD
puy uodq




E@Mwﬁﬁg SOTUOIIOO ] J0309%9(] yotmsoyq Ge @MSWMH‘H

6F

semeyed DVINVO

Vddd Vddd
o A
Kepo(] Kepo(]

CAY

Xoq]
TopIAL(L
93e)[OA

i
Aoxnyor woay ut >mL
— — — —I
_‘

VaHd

Surur,

SN

H

Kepo(]
Surur,

H

vmom
19991dg

OsI(
sdifiryd

AHS

a1qe) woqquy

INNINDVA

LINd]

T




0¢

‘1eq 243 I0] peoqLIosap st ouues 9} \ﬁuuﬁvmv ST
JNOII 24 T, "UOIlss900Nns Ul <M:AH o3 WOI} 510359339pP ¢1 so[pueqy .H@ppﬂQm
goey <M:AH °o(3 Ul 8I0399%9p (S84 o(3 I0J s9X0q .H@ppﬂQm ¢ ole 2IPUT, ‘VHH e

GRH0EIGE SEOWIRHY H[ds oY) Jo oryer oy, “(soxoq Lepop {y
pue of 9yj 0} quas) s1030ouu0d utd-y¢ omy Aq [oued juory oY) ysnoiyy
possed pue [eusls mer oy} woly pajeredss ore sjuouodurod Mmo[s pue jsey
o) ‘uorjippe uj ‘(I0YRUITILIDSIP 9} 0O} JUSs) XOq 9Uj} JO JUOIJ 9} UO
Po)eO0[ SNIY}-Pas) oW g 0} Pa122UUO0D SI [RUSIS MBI SIJ, "98RI[0A
y31y oY) woay 31 sojeredas xoq I99)I[ds o) pue ollm A [ SWes o} IoA0
pauInjar st aqnjojoyd e wody [eusts oy, ‘seqniojoyd o) 0} 03 wIny ur
[oIym ‘SNIy}-pas} AHS 91 ®IA X0 9Uj} Jo oe(q 24} ydnory) passed ore
$9G®)[OA 9SO1[ ], "10329UUOD YOO[( B SUISN A0I )9 O} WOIJ 95RI[OA [S3IY
jo spouueyd 97 sjdedoe [oued yoeq oy, (979 ‘s,y UoA9 ‘s, ppo 27)
"S1030919p JO YUR(Q, ® SUIPURY [oea s9X0( I2I[ds gT aIe aIay ], :[[eq ®

"AeITy o)) YSIH 2Y) 10J posn 20} Se oules 9} oIe SI1010919p [[eq 2Y)
10} 9JInq soxoq Io331[ds oy, ‘s[euueyd 91 o} dn o[puey wed Yoes pue aAlssed aIe soxoq o],
"9STIOY-UT [IN(| PUR ISTRT\ [PRYDIJN A ARIIy L} oY) 10J POUSISOP 2Iom soxX0q Io3}1[ds [eUSIs oy,

smdg [eUdlS Ly  §'¢
SoX0Y h@@m\wmm @WNﬁO\/ 7'¢
soseq aqngT, Joidiynuwojoyg ¢'¢

soqnJ, WIdnmwojoyq '¢

"PRIoAOD ole mUMQOp JTUOIYI9To 12730 BQOS@T‘T@ Uy "sjuou
-oduroo peauonjowl 2A0q® 243 JO QOEQTHUWO‘T poltelop ololW ® @xﬁw SuUoIl}o98 wgﬁgozo,w o4,



14

.0, 21 Sursnlpe pue Iepusixo ue uo ompowr o2y} sune[d Lq auop st SIy], "jspo [ejsepad
10} pajsnlpe jod (), IoY) 2aRY pInoys syYHJ Mou Jey) s ainpodold dnjes Jeuy au()
‘s[ouueyd 9T o3 Jo yoea 0} A[renprarpur parjdde ore spejsopad asoy) ey 9)0N "SIGaju] o1}
0] 9UOpP 9( SN saFuLYD jusUeIad oI0fPISY) pUR UNI AIoAd JO SUrUUIaq oY) Je s[ejsopad
oY) 308 0} IoINdWod pus JUOIJ oY) A PIST oI SoN[eA 9891 [, "SIOGa)UI 9597} 195 0} §°()] UOI}0S
0} I9Jol P[NOYS oU() "SIOFAIU] 2IeMIJOS S} BIA OS[R 2Iem)Jos oY) Ul dnjos oIe s[e}sapo ]
"}19Sal 9q [[I4 UNI ®
SuLmp A[enuews opeW soFuRYD AUR pue UNI AI9Ad JO SUTUULSI( oY) Je 2UOP SI SIY) JeY) 20U
P[nOYs 2u() ‘opow UoIjeINGYUO0d 9y} dn SUI}}os UM 2IeM)JOS L] S} UT A[[eII)RUIOINE SUOP
SUSIY, *(G 0} T $31q) Toqunu jo[s oY)} ST §GSSS PUe (8 0} 9 $31q) IOGUINT 9yeld 91} ST H)))
aIayM GGGSSNHNN) = NSA Iouuew SUIMO[[O] o[} Ul S[NPOW 9} JO IoqUINU 2}eId pub 0[S Y}
pousisse st NGA oy} weisks 1 o) u] ‘opour uotssolddns oloz ur Suruunt usym (g 31q 09 |
11q) plom Iopeay Yy oY) ul wealjs ejep oy) ul sreadde sy, -(siiq ) Ioquiny uorje)q
[ENYIIA ® USISS URD 2UO I9)SI30Y snie}§ VY @Y} U] "wojss jnopeal oy} uo surpuadop
Jnopealr aul ) 10 HVNVL) IoYle pue uorperiqns [ejsopad ‘uolssordns orez 10j dn jos s
VA Y} Wo)sAs 1§ o1} U] "SOPOUW [RIDADS UT P2INSYUOD o Ued VY 2], "PoyqIyul Surjesd
pue parea[d oq isnw Yy oY) (pgpp Surpeal 10§ 3deoxs) Yy @Y} 0} Sujlim Io Jurpesl
uoym ‘oIoILY, Asngq [LON S! VHH 23} Uaym auop oq A[uo ued siejseopad Furyjes ‘snijejs
SUIpeal Sk YoNS SPURTIWIO,) "SPURITIOD VNV ) BIA 2UOp ST uoljeIngyuod dnjes Yy 2Y],

SVHUWA 2y} Sulzienyiuy g'9°¢

‘we)sAs o1} 0} SYYH, Surppe Io ursn
UoyM JO 9Ieme 9 P[NOYS 9UO SIUIY} DISe( [RISADS IR 9I9() ‘I9AOMO "UOIJUSAIIUT oImbar
JOU $90p puU® 9IeM]JOS UL 2UOP SI [0IU0D pue dnjes oy} wolsAs uoryismboe eyep 1y oyl Uf
STAYAA €06 AoI)or WOoIJ s[eUSIS oW} pue SIOJR[[IJUIds dIjse[d WO s[eUSIS [[@ I0] pasn
are Sy 2Y) L oY) u ‘su (o] Iod pIlom [ je sojel Iojsuel) smof[e ey} jrod Iajsuel) ejep
TOH DVINVL) UOU ® Ul MOPeal 9Ul ) “JNopeal oul)5 Io/pue HVINV,) PuUe uorjoeIjqns
[e1sopad ‘uorssarddns o1oz Surpnour ‘uoljelado Jo SOPOW [eIoAds sel VY 2], oA%Y S,V
9730 jer) TSE@@Q: uot [erjusdoffIp 9%0¢ 03 01 Yim sjiq Sv Uonnosal oy} 2Aey j0U S90p j1
1R} ST 98RJURAPRSIP S] .A@QEOMV opow Jno peal jsej pue GC Ay1suep [ouueyd ‘uotssardns
0I9Z Ami oﬁZV poods UOISIOATOD $)I oIk soGejueAPR S1] .Aoomw o?_@ogv Koxnyor Aq poonp
-o1d (Y SUIpRISOUl JUSIIND [RIDISWIWIOD ® ST T«Mﬁmmv (VY Inopeay Surpoour 3seq oy,

uorjonponuy  1°9°¢

(sOQV mopeoy Surpoouy jseq) sVHAA 9°€



4

sfo1pyor] oYL, epour IO Pue opow LV Ul sdyiyd oy sesn woysds 1 oy,

"soIms [oued juod) oY) Jo uorjdedxe o} M aIemijos o) Aq dn jos oIe SI0JRUIWILIISIP 9,

SIOYeUTWILIOSIP oY) SUIZI[RIPIU] T°L°C

"SIOYRUIWILIDSIP JO YUR( S} Ul [oUURYD B PIUSISSE ST 1030930 LJ 9} Ul 9DIASD [oey 'dI80]
ureyjed pue Ayoipdrnu ‘Surwr) 10J S[eUSIS 9)RIaUg 09 ST SI0JRUTIILIDSIP o1} Jo oasodind oy J,
"UOI)RZI[RIIIUT O} Ul S9OULILIP juriIodwll awos ale oIa() nq ‘owes oY) oIk sodL} om) oY)
Aqreuorpoun “¢1yy Ao1)or] awos [Yirm oyruang sdifiyJ A[irewtid ore SIOJRUTIULIISIP oY ],

uorponpoxjuyl  1°L°€

SIOYRUIWILIISI(] L'€

91qed UOqqLT 50T ®iA
porjddns oq wed sy (00T 10] S[RUSIS (50T 0F PIYIPOUr usoq oAy sYYHA $0¢ SOy
.Mu@@ @ﬂp uo M@Muﬂm ﬁoﬁm ﬁoﬁozg e ®>@ﬂ :;> Gocﬁ @ﬂrﬁ .Muvﬂu m%@gﬂw @ﬁa@ﬂm oUo0 — toljeurua
-199 Gom Uur swwoo Omﬂw m<mﬁmh ‘uonjeultnrog Gocﬁ ®>@ﬂ E@gw%m LY @ﬂp ut @@mﬁ m<mﬁmh @ﬂrﬁ

SVHHAA @Y} 07 s[eulis ejep 3ofeue Sutd[ddng $°9°¢

"Wo)sAs ¥f 9} Ul SUOP J0U SI SIY} ‘SUOSLal [RILIO}SIY IO} ‘INq SISALI(] 9} 0} [RUSIS AN

e A[ddns pnoo ouo A[ejeuIai|y "opow jnopeal aul ) o3 JO ased oy} ul [HHNVA VIHA
o} Aq I0 ‘Onpow I0 ISALI(] Udeo 0} spuewuuod HYINV) Aq oyjw porddns ore sieo|)

"91e38 UOWIWIOD ' [}IM WR)SAS(NS [ova I0] ISALI(] ©

s parddns aq GWSE .Hov PInoYs A91[} Uy} poppe oI sy Y [RUOIIPP® J[ "9}e8 [enplarpul

ue 193 [[e S[RUSIS {| pue Y/ ‘OWl} oY) WISAS Lf o)} U] 'SU (g Aq [eUSIS ep o) opadard

JSNW 9988 21} 9J0N 'PoJes US([} oI Pa122UuUu0d SYYH [[® PUR JoALI(] oy} 03 indur NN ®ra

porddns st 033 oy, "A}1ss900U ® SI SIY} 2UOP SI JNOPRII U ) I .Qomw %80@@ TOALI(T

VHH] ® WOIJ snq PURWIIOD SUI ) 2} RIA 2UOP A[[eIoUad ST Y 2} SUllea[d> pue Jurjer)

SVHUWAA 24} Sulres[) pue 3unen ¢'9°¢

"UOI}IPUO0D SUTUUTLI
ur se dn oItm ‘spIom Ia(jo U] 938 [RULIOU o1} 9 P[NOYS pasn 2jes o) pue ‘[eudrs jndur ou
s ggnoyyre ‘dn poapqes aq pnoys indur oy} 9joN -indno peziysip oY) szruruiwr o} jod



€¢

JueM
nod o8uer Yy 2yl 0} ([pued juoiy uo)opnjrdure 0], oy} snlpe usyy pue juem noi jer
o8URI SUWI) WNWIXRW 9} 0} [eUSIS JOI,S 2} 1snlpy [iSus] o[qreLrea pue (jualind)oge)os
poxy jo st gndyno oy, eopnyrduwre jndino oyy st aunpodord dn 10s 1oyjo A[uo o], -opouwr
dojs uowrmiod oY) ur pasn are sTHYH] @Y} WoISAS 1f o) U] ‘suolppuny HVNY,) Ou sey ]
“orq o) uo Pms opowt OIS/ TMV.ILS 24t ST LAY U2 10} paimbor doys dnjos gs1yy oy,

STHYAA o2y} Surzijeryiuy  zZ°'g°¢

‘opowt QOpm uouwruroo
10 jIe)s uowrurod JIo(jlo utl @@p@p@&@ o ued pure sjouueyd 91 seq o[npoul oyf, .A.H@@.HQNVQOO

VA 03 UL, ‘¢0gT) ponpoad Ko1)o v st ompour oy VYA oUt T DAY VHEL © UM

a[quyedwion sreudts owiry AJddns 0} I9j10AU0D 9FIRYD 0} oW [edISWWOD © ST THYHI 2Y.L

uorjonponyuyl  1°g°¢

(SLHYH) SI9OAU0D YVHH-0}0WIL], 8'E

“dur
M@TwUm .HOw @@mﬁ mﬂ ngwﬁm @Um M@ﬂpo @ﬂp %E@QOEQQ .QOE@QMEEUE@ %ﬁuﬂmﬁﬁﬁg .HOw @@mﬁ @Q@
SHAININNS 943 04 PoJ S SIORUILLDSIP 93 wiody yndjno () § 9y ‘A[[eUoppy “sTHYH oY)
01 ndur ‘a2 ‘s[eudIs J()J, 10} posn SI SIOJRUTWLIISIP o} WOIJ s[eusls ndjno )i 23 Jo au()

SIOJRUIWIIOSIP oY)} wiolj sTeusdis ndinQ %°4°¢

"We)sAs LY oY} JO S9X0( 19)31ds o) WO} A[[RUWLIOU SI0)09UU0D OWLT {§(G 218 s[eusts ndut oy J,

sIojyeurwiriosip a9y} o3 sfeusis SutAjddng ¢°.°¢

"S[oUURYD YSBW J0U S0P A[[RULIOU WDISAS 1} oY ], "2200]
apsoddo aney Koinor ayy pue sdif[iyd oy} Jo sysvwr oy) ey} 940N (0] UOIID9s 998) o[qe)
VAOHILN]I @Y} Ul palojs sonfes SUISN UNI AI9AD JO FUIUUISE( ST} e aIem)jos via dn jos aIe

SolleA 989 T, "Sployseoly) o] pue sjsell o2y} mm@Q@EEOU O<2<O qirm dn }o8 0] suoI}Irpuos Jjo
S31o5 OM] 9ARY SIOJRUTWLIDSIP o ], "opOW 9joWal Ul oy} QSQ 0} puelitaod O<2<O e @MMSUQM



145

Sursseoord vyep Jey) SURSW 9dUISYIP SIYT, "V HA @Y} I0J GT 0% ¢ siiq 03 pasoddo se ‘ZT 0
6 $11q ut sreadde (junod eyep pIea, 10) JUNOD PIoM 9} Yey) Ul Y ] oY) WOIJ SIDPIP vUI[I§
oY) WOIJ pPIom ISpeSY 9} JO JRULIOJ oY)} Je(} A[[NJoIed 90N "JUSISJIp oIe Jer) suoljouny
DIse(q [eIoA9S oIk 2Ia() INg SYYHJ @Y} O} IR[IWIS SI }] "UOIULAILIUI a1mbal jou seop pue
9IRM)JOS UI 2UOP ST [0I3u0d pue dnjoes oy} we)sAs uoryismboe vjep vf oyy uy -opIyred o) jo
7, PU® ASIoUo o1} 2INseall 0} S9AIND F3el( oY} WOIJ S[RUSIS I0] Pash oIk SRUI[I§ oY) L} oY)
uj "su ()OT/pIom T Jo sojel Iojsuel) smo[[e 110d mofsuer) viep THH HVINV)-UOU © Ul Nopeal
QUITHH “IMOpealaul )i 1o/pue HYINV,) pue uoroeljqns eisopad ‘uorssorddns oroz opnpour
PIym uoryerado Jo sopoul [eloads sey 41 VY] @Y} oI “(o[eds SuIpl[s ® I0] s[ouueyd 9G7
SNUTW 9GOY) S[PUURYD (FRE SI UOIIN[OSL s} 'S19s18al 41 yead )sIlf o) U0 SIOFFLIY )1 Jey)
1o®] o[} pu® awWI}aslI s1/ T & saImbal 41 ‘oarsuadxa st 91 ‘g A[U0 ST £}ISUSp [oUURYD ST JR()} IR
sogejueApesIp ) (SUIT)7) opowl jno pesl sk} pue uolssaldns oroz ‘([puueyd/si §) poads
UOTSIOATOD ST 9I® $9gRIURAPR S1] ") ([Y SUISUSS Yeod [RIDISWIIOD © ST ([ A/QTTF BUS[IG O T,

uorjonponuy  1°6°¢

SRUS[IS  6°C

"s[eudrts gurwry ayqissod [[e sseduwoous 09 parpddns st Yy 243 03
9)e3 o1 ], "S[eUSIs Fo[eur o)} 10} VYA © PU® Y 2} Usomiaq Sunijys st a[qed uoqqul y

SLAYHAA 9} woay sreusis mding  $°8°¢

"YIom jou Aew s[eudis jutod oy} 0} popersop
9( [[I4 S[RUSIS oY)} XIS JNOQe IajJe N pasn oq P[Nod ST YHJ PRIeUItLIo) [RUOI}IPPR SWIOS
Je(} 9J0N 'OUO PaJRUIULI9) oY) ¢ P[NOYS 2UO }SB] ], "PRAOWDI UOIJRUIULID) 9} S9ARY SUO
Inq [[e 12731080} pasues ale s 2} 2Snedog 'UOoIjeIngyuod L} oY) Ul Pasn j0U ST [2IYm
LOdILNO e st LA Y3 Jo [RUuSIs (LYY 2} YRy} 210U P[noys oau() "uado 3o] st s[eusIs
ndur oY)} Jo IaYjo oY) IO QU0 ‘IST[}080) pagues jou are sTHYH] 2t J ‘A[[RWION "oIim oy}
Uuo SUISULI juaAald [[Im SIYJ, "92IN0s uowwiod & woj patjddns pue pasn aq jsnur yjoq s[eusIs
159} pue dojs o) ‘O[qed UOQqLI S9ST LJ oY) 9SNeII( ‘[RUSIS 7DJS [RNPIAIPUI AuR opadaid
jsnuI 31 pue opow dojs WOWTIOD Ul JI UoAS Wa)SAS o1} 2jqpua 0} parjddns aq jsnur [eugrs jress
oY, ‘[[® O} s[eusls uowrwiod sursn s Y] @Y} [[® 03 2[qe> uoqqrr ® eia parjddns ore s[eudrs
IoU}() "SIOYRUIWILIDSIP ST} WOIJ 9[qed UOqqLI {500T ®la porddns oIe s[eusrs jre}s Jurwilj,

SLAYHA 24} 0} sfeusts Suidddng g¢'g'¢



a4

"Wo)sAs ¥f 9} Ul SUOP J0U SI SI[} SUOSLaTl [eILIO)SIY 10] JNq SIDALI(] 9} 0} [RUSIS AN

e A[ddns pnoo ouo A[ejeuIai|y "opow jnopeal aul ) o3 JO ased oy} ul [HHNVA VIHA
o} Aq I0 ‘Onpow I0 ISALI(] Udeo 0} spuewuuod HYINV) Aq oyjw porddns ore sieo|)

"97e38 UoWwIod ® [irm

wo)sAsqns [oes I0J IoALI(] & M parjddns aq GWSE .Hovgsogm Ao} UL} poppe oIk SeUI[IG

[RUOI}IPP® J] "OWII}oSLI s7/ T & 15[ % Sey[ I JR([} INSUI P[NOYS 2UO pU® [RIIILID os[e sI adeys

yeod oy ], "Yeod polrsep o1} Ue(} ISJ0 YONUI SPN[OUI JOU S20P I Y} OS oW} 21e3 9] 198

0] ueyR) 9q P[NOYS 2Iv) "Pajes Ua(} oIk PajIauluod SRU[I§ [[B PU®R ISALI(] o213 0} jndul NN

e1A porpddns st 993 ot T, "A}1S$909U ® ST SI[} 2UOP SI JNOPRII UL ) I .Qomw %80@@ TOALI(T

AOIN)o ® WOIJ ST PURTITIOD UL ) 913} BIA SUOP A[[RISUSS SI RUS[IG 97} SULIRS[D pUR JUIJRL)

seuo[lg oy} Surres[) pue Sunen  ¢'6°g

‘[PUURYD Yoro IOJ }OSJO Ue OS[R SI oISY[ ], "P[OYSSI} UOTTUIOD ®©
[)im Suope poysalyy Iomo] pue roddn ue sroloy) sy Y 23 2y4u/) "S[PUURYD § )} JO [
01 Arenpiatpur parjdde are seisopad 2so1[) Y} 20N "SI9FIUT 9]} 0} SUOP ¢ JSNUI SIFURYD
juoueuLIod 9I0Joloy) pue UNI AIoAd JO SUIUUISE O} JB }9S OS[B IR SON[RA 9SO, "SoN[eA
959} 39S 0} J°()] UOI}D9S 0] I9fol P[NOYS 9UO PUR SISGIU] 2IRM)JOS O[] BIA 2IRM}JOS 9]} Ul
dnjes ore s[e1sepoJ "1osal o [[I4 UNI ® SULINP A[[eNURU opRUW So8URYD AUR PUR UNI AISAD
Jo Suruurgeq ayj) Je 2UOP SI SIY} JRY) 20U P[NOYS 2U() ‘opow uoljeIngyuod oy} dn suryjes
UoUM 9IeM}JOS L S} UT A[[RDI}RUWIOINE SUOP ST SIY [, "IoquNU 0[S 3 ST {GGGG pue Ioqunu
9)RID 9} ST HN)) 2Iym §GSSSHN) = NSA :Ieuuew SUIMO[[O] 91} UI 9[NPOW ST} JO Ioqunu
JO[S PU® 9)RID 9} PaUsIsse ST IoqUINU S} W)SAS 1f o} U] opowl uolssaiddns ooz ur piom
Iopeal] RUD[IG oY) se weal)s eyep o) ul sieadde sty *(s)1q Q) IoquIny UOIIR)G [RNIIA
USISSe URD 2UO I2)SISOY SNJRIG BUS[IG oU) U] "WL)SAS jnopeal oy} uo suipuadop jnopear
auITHH 10 HYNVY)) Ioy3le pue uorperiqns rejsepad ‘uorssaidns oroz 107 dn jos st vUI[I§ oY)
WO)SAS Lf oY) U] "SOPOUI [RISASS Ul PAINGYUOD 9 URD RUS[IS Y], "PRIIQIYUI 9 JSNUI SUl}es
pu® pales[d o jsnu vuS[I§ oY) (pwp Suipeal woly jrede) vus[lg oyj 0f SUILIM 10 Julpeal
UoyMm ‘9I0JoIal ], "Asnq J,ON S! BUS[I§ oY} US(M 2UOP 2 AJUO ued s[ejsopad Furyjes ‘snie)s
SuIpeal Sk ONSs SPURWIWIO ) SPURTIWOD HYNY/) BIA 2UOP SI UoljeIngyuod dnjas vua[Ig oy J,

Seu9[l§ oyj} SUIZI[eIMU] Z°6°€

“uowrLodxo
UOAIG & UL POsT S9[NPOW RUL[IG JO (IoqUINU JO[s PU® 94RID) U01ID20] 2Yy] Mouy jsnwl sweigord



9¢

Ao (T 40H() TOold9[es 193311} 91} 0} S903
oIym joq Jo wms o) pue Lyoijdynu Aeiry premrtoq oyj ‘Ayirdiynur [[eg o) oIe 980y,
"soxo¢] Iowrwng oy} Jjo sindino NN 273 oI SI0JRUIWLIISIP o1} 03 sjndul oy} Wa)sAs 1 oY) UJ

siojyeurwiriosip 9y} o) sfeusis SutAjddng ¢°01°¢

WINWIUIW & 0} 198 ST [3pim ndjno oy ], 108311 oY) Jo
Ayordynu pue 921IN0s 9y} 2°7 ‘SUOIIIPUOD FUTHUNI palinbal oY) 0} se dn 19s ST J0JRUTWILIISIP
Ioj0 oy ], "ysnoiy) ssed 0} s103811) AvIry plemlo] pue [[R{ [jOq MO[[e 0} }oS YSeW oY} [IIm
Ayrdnu wmwrura 10§ 49s I0JeUTWILIDSTP SUTWI) o) SeY W)SAS L] o[} A[[RULION S[eUURTD
jndur oyj) I0J ysew o) pue spPuueyD jndino g pue y oy} [joq IoJ [ipim oy) ‘sindur jyse
oY) I0J SP[OYSaIY)} [ENPIAIPUL oY} oI ASY ], ‘SpuRWWOD HVAV() ®lA dnjies oq 0} senfea Jo
$108 INOJ oI® OIS ], 'UNI [oRa JO SUIUUISAq 9} 8 UD}JLIMISAO ¢ [[IM (SpURWIWOD JYNOE
[ySnoly) auop “f+a) o[qe} sIy) ®IA SUOP jOU S[Npouw oy} 0} sagueyd Luy “(F'(] UOI}ISS 998)
9[q®) 981U 91} BIA SIOJRUTLIDSIP oY) dn s)os UNI AIoAd JO FUIUUISR( ST} 8 2IeM)JOS Y],

SIOYeUTWLIOSIp 9} SulzI[eIyu] Z'0L'E

"I98S1I} SIY) M pajoafas st Ayrpdynur o) os[y "[j0q 10 ArIly PIemIo]
‘e :posn o [[IM opowl I9FSLI) U2Iym }09[9S 0} Pash SI IOJRUTWLIDSIP IoUjo oy, ‘Avlle
pIemIo} oy} pue [[eq 2Yj} I0oJ Jurtl) 2jeredas o1} 198 0} Pasn SI I0JRUIMULIDSIP 2u() ‘indino
PPy pue wms e s Fuoe sindino O [puueyd § — g pue sindur NN { 2A®Y sompoua
9SO ], "I9FSLI} I9jsell o) I0J IoYjour pue ‘SUIWI) IOJ PISn POsn SI U0 xf oY} U] "£)2Pr)
£q poonpoid sonpout [RIOISWWOD a1 (S([J)()) SI0PRUIULIDSI([ UOIJDRI] JURISUO)) [@12() 9],

uorjonposyul  1°0T°¢

sadoO 1rerPO  o1°¢

"(eopl pood AIoa ‘AIoA Y )[enURW RUDI[IG S} peal
01 Bapl pood AIoa ® ST 9] 9[qIssod se molreu se 9jed ' pue s[eUSIIS padeys [[om ‘Uea[d 2ARY
pPInoys noA A[eorseq -oped oyl ut yead jsedre[ oy} [,ON Yrod 18Iy oy} uo  I9F3LI), Seua[r§
oy ], Ayrrejod aarysod poadxe pue uoryRUIULID] (5)()() PARY WRISAS L 97} Ul Pasn SeUS[I Y],

seusig oyj 0} sfeudis ejep Soeue SuiL[ddng %'6'¢



LS

SYNHTIS PUe sVYHA Jo siueq

oY) 10J S9}e8 SNOLIRA 91} 9)BaID JRY) SIOJRISUSS 2J8S [RNPIAIPUI 97} 0} 08 SI9Y)O ‘Io[RIS ' 0}

$908 IoYjoue ‘quoAd SIUY} pral 0} Ioindwod oy ssep jndino ou() ‘sowl} AuLW JNO pauuej sl

[RUSIS SIY T, "[RUSIS 20177 A2]SDJ{ ® 9ARY oM ‘OPRU ST 90UIPIOUIOD ST} J[ "P2IOUST 9( [[IM JUSAD

SI} ‘spuane snoraard Jurpuey Asnq st oindwod o) J] -orempley Ioinduwod oY) WOl s[eUSIs
SWITIOAI] 9} [}IM 9PRUI 9 SN 2DUDPIOUTOD ® ‘[RUSIS SULIOGSLI) ST} pojRIoUas SUIARH

‘SIoTIINS

pue sindino IO)eUTWILIOSIP [}IM 9AO0QR S IoUURW SUIes o) Ul paonpold ale s108311) 2soy[J,
"90T0T]D JO 193311 1910 AU® 10 VN ‘83%I{ )V 10} pasn are syndur ([,]/) Sururewar oy T,

LAordinu  woysss, ¢
Sprdymur fewry oyey ysiy, ‘g
Ayprdymu Jreq,

:SoWaYDs SULIEFSLI) yormsoyd piepue)s
9917} JO 92101 ® Sk IojuawIlIadxo oy sny [, "([ ) @Y} 0} $203 ose yorym ‘Ajmrdrynur we)sAs
[[BISAO Ue WIIOJ O} POWIUNS UQY) oI S[RUSIS OM] 91 ], "JoWWINS PIIY) JUSS ST [RUSIS PIIY) o],
"SIOGB1I) 9168 [eNPIAIPUL oY) $9}RIDUD3 JRT[} ([][) PI0D9S © 0} JUSS ST Ioppe 98B} [0A IRIUI[ (IR
woay ndjno puodes y - Aelry 99e] YSIH, oY) I0 [[eq, 92U} I23Ie 10J [2Aa] Ay1jdiynuu ® uodn
poseq [ruSls 198311 © 9)RISUSS [[IM [DIYM (([]))) I0JRUIWILIDSIP UOIIDRI] JUR)SUOD © 0 A[}021Ip
s008 ndino au() ‘yowo sindino 991y} oARY SIoppe 93v}[0A Ieaul] oy [, ‘A[@jeledos poppe ore
Ael1ry 93} YSIH o1} 10J SIOJRUTWILIDSTP 9911} 9} W0} sindino ayj o[Iym Ioppe 28e}[0A IeaUT]
B UI POpPP® oI SI0}0919p [[®q, PIepuer)s o} 10} pasn sdI[IyJ oA[em) oy} wolf syndino wms,
O], [°A9] P[OUSeIY) 9y} PopaedXe sey je()} [PUURYD [dea I0] AW ()G- 0} [enbo [oAd] o8e)oA
9ATJRFOU ® sojeIouad Jndjno sIy [, ‘siojeurwtosip sdi[iyJ 2y} woj syndjno wmns, oy} suippe
Aq poUIULIDIoP ST JU2AD UDALS ® SULIND 17 © SULIa}SIZal soydtmsoyd Jo Ayorpdrymnu ot T, “Ayord
-y gormsoyd st Aem gons ou() ‘1§ oY} o) SULILFILI} Jo sAem a[qissod Ioyj0 Auew oIe oy J,

SOTUOI}I9[H JI9S8SILL, TT°¢

‘Apgeredos s ([ ARILIY pIemIoq
pPu® [[eg oY} 198811} 0} pasn sI ([J)() Surmr) 10831y oy} jo indino T g 2y ], ‘wWo)sks
oY) I0J 2188 YA LSVIN @Y} Se pasn st ([J)() Uolpaes 108311} ay) Jo ndino YO WIN Y.,

SI01eUIWIIISIP 9} NOdJ mﬁﬁgmmm Psﬁmuso ¥Y'01°¢



8¢

el yerq yerg

Surtwiy, pue Surjer) gi°¢



BALL(FA) Electronics

splitter discriminator  summer  summer CFD QDGG coincidence  fanout QDGG
. x12(x3) x12(x3) 12inputs BALL & MASTER MASTER &
phoswish .
detector (3inputs) FA BUSY & MEM ENABLED
[ [ ] [ ] [ ] [ [ ] [ ] [ 1
\ﬁt [ J u ﬂ MASTER.LIVE
DE signal
Time CFD QDGG | coincidence QDGG
high voltage H H 7
delay 100nsec L] L] L GATE
I GATE I I I
LeCroy 1440
. TFC . 7
E signa
4300 4301

FERA DRIVER

amv Aug'93

Figure 3.3: Ball Electronics.
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PHOSWICH SIGNAL TIMING

FFM BUSY

MASTER from CFM lafter QDGG

LIVE (NOT BUSY & ENABLE)

MASTER.LIVE

DETECTOR MASTER from CFD Il

DETECTOR MASTER.LIVE after QDGG

SIGNAL from delay box

SIGNAL gated in FERA

amv AUG '93

Figure 3.4: Phoswitch Timing.
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exhaust pump

s

Located on NorthEast wall / MODICON controlled

L wp Roughing Isolator
{ "A" thermocouple Roughing "8" thermocouple

4n Bragg Curve Gas Handling System

Located on BALL /FERMI station controlled

needle value

] (o) ] |
L Y, L :
bypass bypass o Located on South wall ( : > ;
‘ i al/MODICON controlled ; Bi
b_ome@ ball <O> A comeTee exhaust bypass @ supply/ | *1999) \whooopers
sc!e side P gasfilter return Curve

X o) ~
i

supply value
filter bypass
Line pressure .
[ transducer nitrogen feed

recycle pump U %J

vacuum
MKSvalve

bypass

exp. gas valve #1
(modicon controlled)

— (o

Gas bottle

amv JAN 94

Figure 6.2: Bragg Curve gas system.
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exhaust pump

—

Located on NorthEast wall / MODICON controlled

" thermocouple

Roughing Isolator ;
"B" thermocouple !

4n. PPAC Gas Handling System

Located on BALL /FERMI station controlled

needle value

(O—1
bypass bypass ‘
botle ) Bl (o) E tocatedon Souhwall
side side

exhaust bypass @) supply/
return

@

supply value

nitrogen feed

Gas bottle

vacuum
MKSvalve

bypass

amv JAN 94

whooopers

Figure 6.3: PPAC(MWPC) gas system.
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Figure 8.1: The Central High Bay.
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A parallel processing data acquisition system

networks e.g. FDDI, ethernet

8mm Tape Q% SUN ﬂ control,

~——— graphics

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L

VME || CES8170 (Frontend)

Interface | Memory | VMEDbus | T800 root/farmer
7777777777777777777777777777777777777777777777777777777777777777777777777 (data distribution)
workers

CAM AC[ | T800 T800 T800 | (datafilters)

J harvester
MSU - N %L T800 (data collector)
T- |
Portable Test | fo
Modules transputer links

Figure 10.1: FrontEnd DAQ System.
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