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I w':ul.tl Iil'r* t,:''hlr;nrrh: riry'bç.1':r ç-it-tp*rvi*s't'r'Ër Dr, li:':rqtlr l-11*ny .lt¡td

Dr" J'':'!t¡t F¿ttttifr'$'rr"¡ f¡rr tþ¡+iy' Lt'ïLtn'L: i.ft.tl. rtrl ,:,:,Ltì'{itGl *ttT*I1 t.e Èn'bl'rut:li.¿t!:;nt

atrd ¡:at i en':t:.. Tl'r*y h¿rv* nladt¡ tlrt-. w,:-'r h: b':rtlr *n.j':'yåhl s¡ ¿'lrrd

rtþhrårdinçt ,

Fr¡::rf+¡ç:ig;':'r' J'---,frrr F'r'trsi':: ':tt iç¡ tl'tarrl::*cl fnr lrig; h*1¡:tft",tJ. {: ':rrrrtr{'rrì'[ïËi
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J'l¿ì\r[::r$ f¡î¡y' ['riçl *y:':*].1*r¡'b clÍ.aqrårrrç:i, D*tvi.cl Hi.v'cl frlt'hi.ç dnta ':'r1

nIåHi trrt.trÍ I i ktrr1i ltr:r¡:cl

Ë [:'11ìFl".t'ti {Êr ,

Tlr ri¡ l:: " þi: " l:i " liì " l:::: .

arrd Atrdrt¡ Fl'rilIi¡rr; f':r ù[r* .[rlctrl r:¡'f I't:i.=

t. Tnt.l nrlrçit rlrrt h*'f¿rrg'rttcrn ancj thii.n[::çii !l';¡

'Lril .ntl. ntÉmhelrf5 ':f ttt;r{; V¿^nr}t'ab1* it'tstÍtt-lti':tt'ì'bl'ra'L T lravt¡ f:: rl,:,t¿.rt"lt

RÇiip{rriï:i.aJ.1.y f:ir*ç¡ 'fh':rrrìt'::rT, I}atv* 1.,.:i.*bÍnç1, F*rts.rr' l.::ir¡ï'hi.ìr'dyr Hv't-.t,:t'r

Dawt;,::,tr, Þr:rtlrini,: l-ian'rp¿r, f}'b*¡rlr*tr li'rI'b'::rl atrd FhiIti.p F-dward.t;"

t.v



I

l"ly 'lth*r rrrrr'-$tnd*rrtrg wi'hh wh':'ffr I lr*avt¡ r;hared ltriåt1y ':L.tl:)rs ':f

te,n (. arrrJ ':rtlr*r'dri,nlt:*i å l.i'1 t1.* s,tr':'trçl srr') llave¡ ¿.tIl ¿r'ff':lrd*d trrÈ

frierrrJxlli¡: ¡¡nd [rave nrad* nry tinrs] ¿rs å p':'.;'b*grndn;rttrbl'r'rr']Ltãllly

*n..jny,i'irbJ.*'r, Tlrc¡$ci¡ j.rr'::: Lr..rrle¡ $t*rv*n l.ij.bst--'¡r, liirirt'r l-Jr¿lj.Çl r [-*wit;.J'¡]rrr"rt'rÊiíy
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5Íç¡tt*r1, Hrrt':* I.j{rrìcly, fi.t-t'hl't F¿ì;:¿ìh:{ir.lt*yy F:'l'tj.I1,Í.¡:t [:';'¡,;, I]*¡t*r l"layy

{. .and rl1 i ç':'n ! ) ancl 'b lr* atrtrttal qr ':ILt[]f5 ': f 'b ':Í I i trq [{r;r¡'1r3¡¡¡ s

stt..td*nts. A $p{r'::iütI wnrcl ¡:]f thån[,:çi i:;ii ,ål.d;':r dt.tçr t'r rr'ry v{}ry r:,wn

F':gi'Liv* l:i:*itrf¡]rì'¡r*rü$nt flffi':t?r¡ D,*nti*rn l"lurplry, w['1,:'tå* t]f frt¡t''h lr,ils

er.lì"ntiiLl 'blr* pr':'nriËÈd lral'f gJ.asls; ':'f [ir: ':'t':h "lnd wl'] ':::' Irtåy *vdþt't ge*t ¿t

f utl l ':'rls.
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dclråti.l''v* rily sitr':sre tlrarrl¿:1i;. Firrally nry l'rul5tr.*ncl , J,:rl'ln¡ wlì'::' lr..ls

lrtiril.pti'rtJ j.n :i.rrnl.rm*rratrl.c¡ w*ryr anrf ¡:n'b LrË w:iLl't lrr*l 'f,rrrr t['t* r:Jr-tr'åì'bi'::inr

i. t; L,:.,vi nçlI y'blr,a¡rl':*cl,
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Ths SurrkLand F'ar[:: ðrray [ras; pr':v*d å vÊry useftrl

tn,rI in rtudying the r':rårúi,r FåV alI-parti':l.e çåpectrurnr,

itr parti,:uJar th* f*atury'e at åppt"':::'yiirrlåt*J.y 3 y; J.tl¡rs sV

ktr,¡wn åË tlr* rr[,]11ÈÉ'r, ït' f lrrther this w'3r1.,: th* array has

r*tetrt I y und*rg':'tìs subsùant i nI åHt*tltåi. ':lntË tc' etrahl e

tslrnçJ*rs with sires d,:wn t'¡ Ë:t 1tJ4 ¡rartir:1ss at s;¡êå

1t¡vÉl t'r tr* studi*d.

ThÍg 'blrersii$ di.s';t-t:;;s*sä 'blre ni*tivê\'bi'trÌ f¡1,ì' t['rs¡

erdtÈnFi'rnsi and tlre {r:/:pÉrirtretrtal 'lpÈrati¡:rr nf tlre 11 Èw

Ft".t,:l':latrd Fark iårråy, t+it]'t partír;uIay' ref*r*r1':e t,: tl're

data r;'¡I I ect i 'rtt Atrd ,¡lrtWn¡r atral ysi S. A ttutrrtbri"r ':f
p'r*isi h L e atral. yxi s t ** lr¡r i qu*r lrave be*n ç;t udi *d arrd 'b lre

advantages and disadvantag*s ¡l'f thss* årË pr*s*nteci"

v1
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Tlrqir auttlt'::'y'rr$ W¡tI'l:: v\rdtt;i t.trld€^r'tãrl::*n at a t im* wlt*n tlr*

*viterlsi':'Il|:i '1,:: 'bl'rq¡ Ftt,:l*:Ia¡rd Farh: ':¡:tfãrfti': råV .ïir t$h,:'r*/Ér

åry'åy di.s':L.t$s;cld in hlri$ thtr*i.si, w€ry'€i ¡ras'b tl'rtr cl t¡sä,:¡.q11

'staqe ht:t bd.f':rÈ tlr* ér¿:pÈri¡i*¡ltnI wr:rr[:] itìv':-'lv*tl in t['r*

elit*r'lkii'::illsi I't¿¡cl htlttn 
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r.'[rË)].*t*cl . ,4s; å 
':: 'l'ilsr*rqLt{sn':{¡ the

pr':ljr-*':t utrd*rtal:*t't l:ry tlrt¡ *ttttlì':'r r]trt¡t1 'hnirr*d {:iuì (nn

int*çlraJ. ¡ra'lr"b ¡ri¡f :i.'lL:l w¡ïr'hi ¿t 
'::: 

r::'r'ì'hri.hLrLi.']t.l 'b':' 'Llrsr

':'}Ir$'bril'r'bi.'::'rr r:f bll ,E. r¡ït*nclËd clrl"Jryt' in,::lr-rdinçl 'Ll.re

inst;''tl.l.¿iì'L:i':'n ¡:'f th*i ;lrray ërsi w*].1 ås:i thq¡ t*'rr:ltirrçl ,:'[ ùlrr+

nÉw dqrts¡,::trrrr.l5 .*nd fin¿ilI si.tir"r.l.gr'Lir:rflu ':'f 'bhte *x¡:rertt:rd

ar r åy p€lF f rïrf'rrt;iìn': {.,

Ü¡1,::: rt 'b lt tr ¿ry' r $y wåflt 
':: ':'frÏtl :i. !i;i$ li. ¡ti¡n +¡{:J , t h e *tttt h Lry'
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A cross-sectionaL view through a timing and particle
detector. (ttre light baffles are only ín the five
large det,ectors) .
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A plan view of a light baffle which are contained in the
large detectors. They are made of galvanised mild steel,
punched with holes, and painted with scintillator'grade
paint. The heavier outlined hole indicates the point
dírectly below the centre of the detector. The dotted
circle represents the projection of the particle p.m"
onto the baffle and the dashed lines indicate the
asymmetrical extension to the baffle. (see text)
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Fleure 3.6 The uniformity response of. a 2.25 m2 detector. The values
are the gated single particle peak channel numbers relatíve
to the average ungated SPP channel number of 100.
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{:: ilC rl r::¡$fäo

lïrj¡1.' si:rrlt,; I *ss 'hhan 5 Ìi Lt1o'n ¡::arh Í ':: 
l dþlär l:l"tq+ v¿ìl. Ltt-r ,uf tlt*i evil:)':'tìrstìt

i.s lt1þËr$i (: Asrlì'b'Jn *t a.1., (:19,'7':rb) find ä vðt.l.t.t*l ,llf ''v'ri I httt :i.tç:i

tït/i¿dr::t V*lIlte¡ :i* f1¡3'L r:'jY'ihi¡:i<å1 t':' 'lhl'li.r; rLa'iål.rlt. 'l-he¡ rl¡l:¡fi3B 0

dq-fp{'rr1{l*n'::y iri¡ Ir'rl-tltiplÍtrti hy tlrt-r {lSt./d$ s};pr*ti:iliåii¡:l¡r1 'li'j¡ r:::¡bt{ritl å

fl,rrr':: ti.'lr'r y F'r wl'ri.'::: lr d*$i'::: ri.L¡*lt¡ [:,:ttl't 'b]r* ç;¡::¡l.icl *1nrll.dr *rtrd 'bltt:¡

"{tlft':,fgËJht*r i,: a'htetrLtf'rt i,:,tr q+f f*':'brtr'bh,nt ig;

F ':':irlçïtdrtlt (: :;l rr fiåi. rr0 rî'l]t*e$ cl$) 
',

"flrig flrn':ti'::'f1 :itl tlr*¡r fä':'lv*tJ f':,v'{:lre Írt¡r¡$'lî ¡:r,:trabl*r the'l'at

Ira d
';i: n gi; i. ft 0 üi ¡tir.;ä,ËO (l

cl0

rll rllrËi{) ¡lll ¡f füiûB(} fil ¡:: ¡-rt¡.?(l s;i. n$ *i. nQ t..J

'b,nrlÈ 0 I ./B

ft f i, " l5')

A 'bl'¡*ta dil$ty'ihr-rti*rr f':'r'tll* ¿ïv'rdry i.g; ç['ì':'wr'l irì Fiçlt".tr'* Ii'1"
'Ttre mr:r,$t ¡:r',::babIe tlrç.rta 'rb'ii¡ervc¡cl by 1:l'rqE årråy it:i; tu i:(-¡('¿+rrd ül¡:i.s

iri, ifr åqr'å{*rrl€in'b wi.'b}r tl"t* ':å1':LlItrhi.¡urr1f5 åh':lvf:r. 'T'}'¡t¡ ;rv*r{:tq* tl'¡q}'ba

is sl.i.glltly ür*å{tc^r åt Í:i:,,S('dute t,rr tJr*r ef f**t ':f tlt* ta:il. r:lf 'L:lt*'r

84
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'blr*ta cJi lEtr i htt'b i,:'n,

5. 3 TllE-.ôZJ.fJ"UJu.ôl*-.ANl-{iJ'=IL-l;ìåS":[.n:.IH-!J-Lï,ç]hL

Tlre asirLrurtlr år1çt lt* r.ptri) rliçs'bribLt'bj.':]rì íçr slr':rurn itt l-'irlltr'É 5":?"

-ltl:i.ri" distri.ht,.tti'::'rt r-"lr'::L.tld b+;r t..tt'ti'f '::rrrri t¡:¿;{ÈÞt f,:lY' $t.¡tt.if,li'Li.,::atl.

flu':tLtåti':'r'tfå +ìti tlr* arrnV is *t;;serlbialty $yffrrÍc¡trÍ':"r.[ ntrcl l:;lt¡r.tId

,:,Llsr{it.v* r:;}r':wri^l"{i ürl''ri.vi.trr¡ lttr:i'f';,v'ntl.V fv'r,nt nI.L *t:,ri.ntltt}r.rl. cl i.r'**tÍrl1rlËs"

I'L r:{år1 lftl '$r}er1 that t}re a;rirrlttlral dir¡trihlt'bi¡:,n ¡uf 'blre .'rrr*ly :i,s

r+:r,[ at i. v*:1 y f I *:lt å$ +]v;Ë]{'r'::'b*cl"

In tJr+¡ piltfi*to wi.th f*w*r crrräV d*'hq*':: t':lt''*, the¡r't* lt¿¡vr¡ bri¡*rt

variatir:ns 'b'3 tlrir:t LlIlí f '::'rrrl ¡:lri dis'briLruti¡:rtr dt-tt¡ t¡I' pì',3jtÞr:t:i.':1n

E'f'f*,:: ts. tïi*r'h*'rrcly (: 1.'CF:}:'J) n'::.''b*¡$ tl't tl H{t.t':h: .l.atrd Fj'ctì'lt årr'flV ¿ts havinc¡

åtn ¿r:Iifrrr-rthå1 angl* clirgtrihlttÍ':¡¡r rr1':{lLlla'b*,"t1 by rr l.*,rrqti'r ïiit'*':':lfld

h¿lrrrr':rri*:. T'l'riçl i.s; *l:,r¡rlai.rr*d [:v t]r* tw,:t lii.'ti.t't 'Lri.r¡ç:t*r':i.trç¡

tl*t*,:'b¡3r''!ii, A and Do I'r.*vinq å r*dlt':erj Fq-r[]år'åti':'r'ì L': itr'::l.int¡d

sh'::tw{ît.|i 'fl.,::fÍ nË'f t['tç¡fn ¡]rt" E'::'Lttlf*y'n cl if*':t:i.'::'trï;r i:tfiri ':r:lll'rpÊly'{¡tl t*l

w*tc,t*rtr r:rr É{å!Ë'ht-rrn. F':,r 'bl'r* ,rrr,ny at prer{:it*Hte tlr*.clif f*rrÈrlL

tr.':i.gçt*ri.nü r:: rtndi.ti,:¡r¡$ (. n*rrrrç¡.1.y çìny tw': ':'f tl'r* j.trtr*.r l.';, clc¡{:+rr:t¡:irsi

firirrLrJ r*.rrl':'vÊ 'Lhi.s {åËyrLrm{r{,ry ,]'f triç¡ gt'lrirrq *rnd {r}1y ritrrirl. I

rfl':::'{::l LrlcrttÍr:rfì rrffç¡r: 'h i*i tr':w tft-t*¡ t,l t}r* a:::iyrrlurr".¡'hv'i.r::¿il år'rc{l'1 çl rirlt'rtþrl'b '*''f

'bh* dEtÈ¡tt¡3Ff-s,

5 " ":r tì.tl$.r.i".-klJ.ËA.LJ."çl"Ngi**ûNP--..-SlllJ-hl"H,li:-.-"'ïJ-T.Ë...JJ^tî*|.-[lFlN"I]NS.-[.[ul\tl:Ì.

'Tlrr+ b*rsir: prirr':ipIt¡t;; f,r-,F finrJinç t!r*,:,:,r€. a¡ld çii;r* ':f å

$h'::rwet. w{?rd'¡ cli.c';'-trt*git+d :i.n l.îl'ttt¡:lter '[']rra¡*. d\1.:ii'::' 9:i,':::'ll1€i rl'f the

l¡t'ntÍg'Li':al rrt*tlr,:dg lt,s*tl ítrLhig t¡J'-rì'[:i håtvr'tr**rl tlri^si':: ri.bqi¡tl itr

g€!'::: t; j.':!t't 4,;:: " In ¿rcldi.tj.'::'f't 'h*' hlt*'¡ri;q. nrt+th'rdçi, ål rlt'trrhti'rr ¡11 f ¡:¡tJ"ttll'

alternativÈË h{rvr* lts¡*n tried" Atl rrtrth,:,dsï ¡t'f ,arralyl;ir witl rì'ï'w

b* di.*lcr..tç;si*cl with tlt*i,v' rtrsLtltsi.

"flr* r:: r-rrr3 lrlr¡ï<.itti¡jrtl rqþSLtltfõ,trq3 di*¡rlÀ}/{lfJ irl'bh*¡ f¡I¡f'Irl rlrf Ër::rrÉ

Ê1gj
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cl*nsi'by ¡:I,:rtt; rõr-*r+n irr l-'içurres 5" iJ t': ii. lt.J, üv*r tl'rq* *ntirq'-¡ üùì''Éå

':f tlr* #ìy'räy, Srrr l.; Sjrrt r$ql.lär* erl.rþfr'rrlt'ltfi:i clr'*r ¡rrl:trËij.cl*r'*¡cl" Éì

fiiflnlplËr r:]f da'ba (. rï-rftÈ rilf å ilt-ilúhrår'] i* atlal/$ti-d t-ttilÍnq r:rìtï r:f tl¡e

Ë':tti:ifrri.hl,{'i anAlysi;is nt*tlr*'Clgi f,fìd t,l'ì{r ¡l:rlr*. l.¡lt¡látti':'rlrü ¿\Y'r} hj.nned j.rt

'Llre snr y: 5r¡'r ÍirILr¿rr{rfiå, 'T'l'reß* arq} t}retr r{}pr*s*¡rt*".t1 itr di¿rqrantrrta'Li.':

f';tr'nr lrsj.r'rçt å pr'':'çtr,E\nl writt*n by l-., [.:,nntph*l ]." [Jn th* cl i.*rqrantsi

'btre ':entrd¡ ':'f üçr':l'l Tinr.x Tirrr hirr i..ii rÉprel¡e+tlbe*d try *'t r'*,r'k*ntlgle

w]'¡j.,:l'r h*rrl ¿r si;*el tlrall; iç; pr'ü'[:],:'rti':'nal t*¡ t]r* val. lt* itr that b:in'

Tt're larq*s'L birr vß1L.rri^ pr':'t1Lr'::tltr tl'r,r. larqsstt F*'rtår1fl1tl wlri,::[r is

ad.jr-rst*dsir::r¿rÍiit,:ljr-r*'hI'l¡ïr'tiÈ:'v{}r'l¿':rpiår¡y':'t['tf.rl"v'*.rtärl$].*<i:t"Ifb]'t*r

våIr-tr* irr ¡å [rin in suffi,::it?n'bIy snta1I'blr*rr À ':.'Ì]Iy å ¡:':'it'l'b :i.--

dpawn,, TrrL!rj.sl rrãry tlr* qr':Lt[:]i.nçls ,rf tþtc¡ 
':: 
{lr{rfi; ':i:trl bri? Í}+.rÈin,,

'Tlr* *y;rrfilplt-*fr {ål"d} gtlrlrhrtt wi'L}r'bhr':' f.åÈpåì'åtq:^ r::r:rrç? çl 1r:t* wj.'bh

r?å'::: h r+e'rt 
':: '::¡r1f$j..sti.rrq,;¡rf tr*twtlc¡n Tlör-!(:t ¿:ìnd $()(.J() {lv$n'[, 1;3" "['l¡ci¡ 'h'rËl

¡:l':t ,:f *{å,:h tri*t i,i:i frïrl" b[r':gcir r¡itlr fiil'l':]r'J{$r ':':rrd¡{ä'¡:ith s:i;{Èï:i 'l:

1t)*.¡ parti':: 1ÉrËi wher*¡a* tlr* I.,t¡(./dlt" ¡::.1. 1::''b j.g;'fr:'v'h['t'::'$ti¡ r¡i.tl't tiij.;re*l

.:r* l(:)!1r! t': $ih':'w tl'lg¡ g'f f*'::t 1l. l'ra'h t:;lr,:'wcl" $j.r* [r*tçi '::'t1 tl'r* f {}$LtI'L'$.

Th* *lis* våtlLre ':rf LtJ?r w*r* ål.di'::' Ërppy',:':/i:in.rå'bdr].y t]'tsr Irsw{ll''bhresi}r':ll.d

,:,f tlr* *'l.r:l ärì.'¿ry ¿¡nd g:lr:'' t[r*¡ p].'::''bïri r.,rj.tlr siret;;:]'l.(lrs iï1.çi'::' i¡ldi':¿rtd¡

tht* sl'r':'w*rs tlr* ':l.d clrrrãt w,rt"tItl lrnve de'h*':t*tJ" T'hti^re'is,slri'::' ã

l:':? ':u'b Ë,r:I tlr":tt F':":'rly'fitt*cl $v€^¡"ìt$ wlrÍ':Jr l"l,alv*¡ å 'T':i:: ':lf :3 I'Cr ñ¡rËr

n¡rt itr'::1nd*d itt tlr* r:r3rLt Fl':r'1 :;.

.tnitj.*llty tlra^ E;tantJarcl f'rrnt 'r'f .ï:'? (' f:"'"''l"l'rl '{\ 
j.rr Ëi*'::'hj.''iin '+,,;:

r.;rl .l wns; L.r1$d.{l irr,:':trl .jltl'l'::l:irï'tl r',¡ith t'l IhIUI'l'arrd åi Nl{:lij l':i'bt:i.nçt

fLtH':t:i.':]t't. -['lr:i.ti+ :r:'ãr :i.çi Ç,li.vern hrîr].':'w, wht:tr'+.r l\l i.fÐ l,l't*¡ I'ìt-llrlh{þt'' rllrf lrlt'Lç:;

with r1'3rì-.;{ri'rr'ü dr}n*iÍtiers;, nr: I} {ftr'{r tl"tti¡ ':tt)sit,t''vr:}d tlc¡¡rsi.ti*¡l; atrd

l::ilr: I ) *nr*'bht¡ rïri\Irrulat*¡tl dtr¡Illirities¡

r:,n(:ï)l.z

riD(:Il

t{
;ì,

si I:r

ï';¡
r:D(:ï)

ü¿:

(. t;c.ç¡ F i t:t ttr t¡ 5 ' i.'J )



Tlri1' fr,r'nt rti'f l':.'i. pI'r;rfl¡1r;gçl r:: r:rrrÍ p.[,:'tti ål;3 sh':tu,n in F-i.gr-rre¡sl 5'i] (.¿,t]

¿it1{:l th.r, -l'l.r* t':,t¿:tl. nL,tffrht'*r ü'f f:rvqi}nt#t ':':tt'lËj.de¡r'*d h,{rtfü ü{:ltli5 attcl 'ft''::trir

'Ll'tet¡* ':'nIy 4 werçl Èl¿i¡rlLttlcld clr..rr-r t':r.ï:n þ'I(1 " Tltc¡ rlLtfirl:]Êr,l'j'f t.lvÈrì'b!3

.r: l.(-rïi pctt,'ti.r::1.+¡rs w¿r$ ;jgEl:ä äncl tl'r*ir nLlfilb*r ';r;= ].(:ls] wfrtr:i lîjt+']'3" l.ls¡n':r¡

ttri,s n¡t¡tlr':¡d f,3L$ìd Lüs t': he,r1rr¡s*'b,3'bltt'* rúediåtl tsi:e*" At$ r:':ån

be s'j*r?¡l i f th* nverlay (. irr harh: f 1a¡:r .l ,:rf tll* årr'cty is pl .1."¡':: t*cl ':]t'l

tlr* r:r:rr* pIr:r'b tlr*r* iË l1r:r tårft':-r':'bh plAtc*åLr ':f r:r:rl'€'S rå!:i w{åË

éI;l:)€':t*d, Tl.rt"r v¿'t.i:'ib ltrajr:¡f'fy '3'l'{'rv€.rl'L: çi c-'tr'd} tr*'r:i.rrt¡ pla':ed rltFl r:lr

¡Éår hu'bri, Tþe rrrq.!.rå¡ Nl{:l:: ;rq€. f¡:t-ç1d rI¡r,tlsidËrirlq .all 158$1 r¡vÉrlt5

w¿Ìr$, 1,Ê, 1, Tlris ir rdrbhÉr lri.gt'r ¿¡nd r**:ir..rlts:i fr',:]Iir th*¡ Larç¡*r,:,:::,r'{.

c?ì.ì.'l'r'Ë fritr tlrtr Íå,h':'rûrt}rs,. Tf f¡-rr çå':'rú€. rÉ.å{ã':'t'ì t}r* fi'htinq pì'rlrrÏËdLlrÈ

Ëårfl11':rt lr::trïåtti'r ther *rlt*'r r:r::rr'{? 'lf *}re *.[r':'w¿.¡v"bh*¡r tlr* Ì:.¡ +'rçit fi.t fril¡Lrrlill

will qr?n+3raI1y htr "r fl"rt cJit;'bril:t-ttir:¡rt {*til t}tis r*flu':*lii tl'rs vålt..l€'

': 
.f :\.:':¡r,, "f h j, *i r: r:ry' f' $,Í:p ':ln fl Ëi t ¡tr ¿':r l. ¿.:tr fl e¡ äË:l {ú'¡ ,

Tlrt:r r'::' ':Al.l.*cl fitr::rflj.'fj.*tl 'f,:¡rn'r r::'f :T:'ît f. F'¡:lf'lil Ety :3d¡':::'l';i.':'I'l ":l'":;:: (:å):ì

w,å{t 'L}rerlbrierd t. ¿rs, l)cl1,:rw ) wi'b}r its rr.r$LrltfË slt':wtt it't F ictrltrt¡s 15"4

f:ä:t åÌnd t. [: ] "

(:m(:T) r..:D (: l: I l.z3
'v:iä t: f:rÉ* Fi flur *¡ 5. ,':1. )

n(:ï)

'Ihig frr-¡ì.rrt ditl Ìt¡rrt pr':dLr':* ùlt¿¡ "l'tttt Ëü*[:i it'ìt¡" t*ind*n'::y 'Ll't,,:l'1.; 'Llte

St.,lrrdarcl f rsr'frr ,ti'[ :I:3 FJy'¡]rdL.r¡lttd ht.tù j.t dt d pr'':lclLl':eþ ðil ì"{'rgË}':rrlf:iq:+ tl'tl;it

wåfi:i jrlst ¿'içi LrnËiðr'bÍ.fa*tr:try" Uulh r:'f tll* SÊïülS t':.'t+rI tiivt?tlt{iä

':¡::'ni5i.clt-*r{rd, 15'7ËË liad }'l'ì valt-tes '':: l.(l iâild 'i''[ t]r*tEe 51I3 ¿rr* 't'l¡l-trld

j.n th+r pl.'::r'h wi.tl,r frj,:i.;:{þtl',:: 1.Ü* pflr't:i.'::1e¡,::;,, þ'lr}rì,:l* ¿rl.n'r':lÍi'b a).1. rl:rf l"lrt¡

$rh':::'w*1.'fit rrçlr{'r f:i.'Ltc¡rj wj.tl'r nt vr:.?r'y Fjn'rð]. 1. sirt-r' LJ¡::'::n 'fltv'ùl'r*^r

€.y:årúi rrtat i r3|1 ttli l:l prr:rbI t-'¡rrt r,rråË f ¡ìrl-trld 'b': tJ{} t¡t-ti'btr {¡l/:ùFrîrrlts iådi tu 79;r:l

,;,f tl.reç¡e *v*¡1ü5, [^,i]r'q:¡ å{$g}irJrlt}rJ $iilÉts'l: '{: lt:l*t pi+r'bi':l*g tr:i.ùh r::rf,l''qi'rE

'-r¡'¡ {:ñyrl), l"l"rrry '::rf tl.ru}çir-= wÈrÈ ilivÉtì t*ix*¡:¡'ï'f .jr..rgt å f*r+ FÇlr'hi¡l1t-rri

I

hl
F
t;j

t¡7



(. "rrtrl Èvq*r1 fra':ti'-,¡r,s ,:'f ¡:arti':1eg! I {är:¡ fl t'gläutlt ,rf 'l;l'r* rlituù':'r'bÈd

fj.t'LÍrrr:Ll l:Jì''']':t*cJt..lr{¡, Thj.ll; Ë}ì''::":::c'rtjur{r kt¡llt.tl.d f,¿¡[::é å fbrr'r;å.[]. fl.at dåh'-rwtirr'

wi'Ll'r, frilt Ét¿tårr'rpl.siry 1--t(l l:l*1r{,i,:1+¡s ':'b$ervt-..d i.rr:l 55 ltt-t'Lf3r år1 d ¿tËËi.iTn

at.l. l.tr".tt$ çr rtål,rtt.rl,åtd¡d cltîrnrii.ty r:¡f i:*?r':r {}:/i'::{¡pt frt-ry' l'rr..tt l-: wl'ti.c}'t

w'::'$IËl l.ravË^;r ft'írrrr p<år't:i':lcï5. l"{r}wËvn¡r dlt* 1,: t}re Larq* flLtlrrl:)q}r r3f

l'rr-,r'bsä j.n tlr*'fity tlr* val.n* ¡ri¡f:\':'ä' w{:ì.$ *;ti.l.1.';. l.{1" Tl'rÍ.s dr:4pl.iiì:i.rrtii'

tlr* '::rlntr'{îl f **rùure Ëe}erl itr Figr"rr* 5.'+ (: å:r ü{nd 'blre (: r)r 0.¡ hi.rl hråE

fr:]l..tntl tr;' '::fjrl'båj.n 
fr ÊrHfi sv¿'rrÏt$ (. :i.,r'r, fi'r'::'r{Í {'rv€'rfl'hsi tharr v\rrl'rv'rþ 'f':lt-trl[1

with si¿e¡+i .:. 1(:ls ¡:rarbi':It-*,i;! J "l'ltt¡ trt**lt1 (îqr-r fr::lrll{:l fr,:rrt t}t* 57f:8

dlvrîrnt$ wåÌg! 1.,(l:l wl'ri'::lr is 1':'w atrd i.s:i ët t'*'*giit-tl.t r:,f tlrtir 1.,*r'çlt-'* rlttnrh*l''

':f lËIrlcrl l ute*¡:'sltr:wev's th¿r'b wq-rr tra f i t b*tl,

'T¡: 
': ütnp rtf {} w i t }'r t l'r t¡ge¡ 'h w'ïr tlrr:rl'' c? Lr*utn I 'F ':lr rÍdi rll f }i''t, r:t l"t tlt''

vari{Rti':rnti: wr}ì.É ntterrr¡:{:t*rJ" ¡\rE it i{i ':nly'Lli* den':nri. llåt,l¡F tl't,i¡t

lrasii rh*lnç:¡*d in tlr**¿l '::¿'tËitir$e r-:,r'll.y tl'r:i.r:; w:i.l..L hc'r t;['t,:tr¡n.

(.'l ) I
t s** F":i. çll.rr * 5,, $; )

(:nr: T ) . r:Þ(: I ) r r z'¡r

Thj.r* l'rybrr':id vt'¡y'*i'-,n '':if ,ti':r wi,tsi ty j.r:rci c\$ ål ':'::'nll::)r'':rrr'rj,f:ii+i¡ t,::' 'L[rt¡

*l'bnndard arrd nr¡3cli f i*d f¡rrrrrrrs ånd pr':rdt-t':t?d tlr* ,:':f,rdl p1.,:tt* sh':]k,rì itr

Fi qurr*¡sl l,lï.5 (.¿rJ ar¡d t h¡.¡ , tJlr'L 'lf 5HËi5 *vrltlt$, IT-ü!,+[J lrad ]:t! ',:. .[(-]y

witlr 4ü115 I having t:;i;res .,:. .[t-tm and 1,"fir';t riåirr-rr ;r;:r ltJtr, 'flriril trtetl'r¡:d

t-lE€'¡,ti:t th*i Ll*'::'nl{-^trj.': fft{}åìf'l ¡l¡f t}re¡ 
':: 
åI':t".tl.¿lt*cl ¿-lnd ':'h:r¡*lv'vt-*d d*r¡slj.t:it'rs;

Arrd .:r'bilI pr':'dlt-t':4'g.f5'bl'r* tsrldr?t1':y f¡Irl" r:r::rl''ü¡fs 'bri-r I.nrrd r:'irfl lrlttgr in
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tlr*sc¡ 357,,+ \r*t.r-r. fittcrd with isi;rrîrfii r'; 1()nr p{nrti,:Lr}cl a¡rd:;;:'+Q'îll çri.ttt

rii;¡*s ';r*: 1.r)rs" Tlrql rft€.ån å$e. pr':-'{lLt':ÉËl hy ttre:s* í}i57':l' t*vt'$rl'h!ã t¡Jås
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nrinj.nij.g:ifl'hj.':ln y'':tt.tt j.nçr, rï1,:ä':' l. ¿,r*i ni*l1tj.r:rr1*lül t}årl.Ít-llT' I tlr,¿:n i1'-Xl'lt^JI)
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