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A~ Measurement ol’ the p p total cross section nt JS =: I XO()C,‘C:I/ 

Svlmst~im WlGt,c, Rwk~~fr4lr~r Uuivrrsil.J; 

hr lh Cl),’ ~:l~,,i,l~oli,,,ill,, 

I ill, J; =I IWO c:i.v, ushg it,,, illl,~llWll .Illl~l*~liil~Iw /iiillili.lil~~ 
I 5 O.Z(C,‘~L~‘/c) IO r:)tl,r;i/,,,liil,il,j 4,1,,, ,ljll;~r,.~i~,ji,~ cr,,hs 

CR,86 iril,i.l,, <,I /r t,,((pp) I i’L,,i.:w >llll, ‘I’//ii 11’11,,,~ i\ 

Iwvilniirtitry ill c.11~ SPIISV (Imt, mr r~qir,tl. Ih, 1wl,lir~r rld~ccc. l,IIc, sYPl,rlllil ,I< t” wrur m (Itr ~~~~ti~:~l paitll,~ 

1 Introduction 

‘l’hc ppa1 c,I thr~ (:!I)I: slrl;l,ll xnplr, $tysirh pwp:u~~ ih 

1.0 Inlcil.s~~n- 1~111~ dillr;w.ivv p~~mww 0 I rlasl.ic sva,l.Irl-ing. 

dilltxvl.io~~ ~lisswii~,l,i~~~~ :n.ncl nt,,,(jip) :I,, fi- I KIIO crv [I]. 

1/1or L/h5 ~allrpclhv C ~111~ dil.l,:~ ~PII, iwod~yl duriug spcciad 

st,orP:. wil,h lhiglbii op.ics (/i-72 111). usillp (l-iggry slvcivccl 

/rwn h111:~ll ;a.uglr dc~l~c~rl 015 bmsil,iw III Clw Ir;di8~g [);4,l(i~ 

d1.5, 111~111111~1Y ill IllVllil,ll I’dS. 

111 i,lhi ~mpcr w ~~W~WIII ~5dls f, 1w38 1,lw m;al,ysis 01 

d;al,ic r~-;cl,Iwillg dida nw~r~l~d dlliillg 011~~ SIICII stnw. 

I11 l,l,v ,)il~Sl. y,‘:‘~’ wv il,lSO <rmpl~l~l!d a il,,,d,y 111 1,1,v i,,r- 

Celt~riLtor Iulrlifbiasil,y r,x.lil~riil.io~~ h cl, Ili~lmri~~lLi~~~~ bvilh ILIJP 

I~‘rrunilA i~~:cl~~r:~~l.w drpiwl n~rvt r2]. This wc~rk is cl,:- 

scrihl I,rii,lly iu swI.iou 5 imcl lhu rc5~~11,~~l irt ;I,CI i~~aprov~~,l 

1itntirlosif.y 1llril.sll1(‘1111’111,. 

I~~~l~.l~~.,i,l~~~~f~ d I,Iw tidied ~10~s s~~cl.iou I,,~~LsIII.(.III,.I,~,, 
w lied l.l~i~t, l,h dkc:li~,,i r1065 srcl,ion S~,CYII 11.y l.hc. (:1)1> 

tnihlltuzr~ Ihiil 1,riggc.r. ivllic.1) is prillli~rily s~xsil~iw IO 

~~~~~~~~lilr~it~i,iv~. indi8~sl,ic. ~WIII.S, incwiws hy ih rdoI. ,)r 
I.30 :t l1.M in 1,111, vnrrgy wnp 5.16 < fi < 1800 GcV. 

‘rliis incwiwi is i~~~i~~ll c tlmtgh /Lo coust,uiiiin ~li1~~i~1~~~6 01 

lrSrbi..id pioclllcI,iou id 01/r vrtvrgy [:!I. 

2 Method 

WV mcvwuw 1.11~ rlill;wl,i;d pp i.lililil, sc.;,,fk,rii,K rII,sh s,lc.~ 

l,itm 
Cl”” .-~ ~;~ ( / ,,I 1 !;:;lY 
r/i (2.1) 

-1, ^- Pi ,.,,,, “j,; ,,,I 

iWd I,/111 “cxI~I.r~ri,,g ““$l.,. il,,,,,, { .iv:ah ~I~~~;~~~IVY GILlI lli~ 

<liiilvnii<luill dc~tcr-l~~~~ ia<_ vii,ris>iis ~~~;~~lLi~~~is’ ill / /hr ‘I’vvisb 

1~1011. 

‘I’/Ic II~~~~.SIIIC~ dilrww~l,i;rl dsl,ic. ,,<‘.I Ibrirl; cli*l,riluatio~c 

Wii~S rYI,i.il~,llllil~t,l.r/ I.0 I,=(, ;,,/<I I II<. IL<ll.ill I,Ihh ;.Klil/,, ,li,h 

c~dcdi~~h tusiug l,hc: opticinl ~,IIc~wo~~I: 

CT?,,‘ x ,lirr(hr)‘~( I ,~ ,YJ,-’ “;;;” ,:,/ (2.2) 

A ~~diwiuar,y I~~(!~,,s,,TI,II~(~I,~, d p 11~s IKW ~SWI~I D,( 

l,llis crlllrcrrTllc:r, p], w- 116m ,I Id 11~ p-ll.l.i5 [n)ahisI,cw ,,d 
ivil,II [4]) 1.0i~l~1,i~,i~~ (ii,,l z LJ.(li :I.(; ~1). II, 6/1~~~11~1 IW IIC~,CY 

I,/I~I,(, mar II1’1,Ol.lllilla.l,ilrll ,,r o,,,,, willg ~II. 2.2 vI,;iv~or,~ 11) 

~~tliy ;t ix rctr 0.1<,41.2. 

2.1 Track Meamrc~~,cnl, 

‘l’lw &l,rv:l.irr 4.a.l.iom ww loc:~l,f~l ill ~aC,~~~rcyqyuir i/w 

dh6 d ~,h ihdd, ~k;l~~h I,~,~~,~,,I I I,,! c:i)~: h:i 

~lilidrll~l~~lc! Iltagi~cLs. ;\ bin~~~li/icd ~aliw vim\, i,f 111c, (‘III, 

rhd s~~~~r1,~~~~~,~.1,e~s is S/IWII ill liprc 1, 
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I~~rt,c,r sl,a,l,iiilts. ‘l’l~e I.riggr~r xintillal~ors, whirls uims~~w~l 

:J.Xi X %.iC /III itt x iil~~l y, drl,(:rjijiw l,/w p,rxu~sdri(.ill i,,r~ 

I.l.,>l,r?il(.V <II t.llt* 7,~~!1.1~1111,1~~1,1’1. 

‘l’llr dlicir’llly nl Ihi6 t.riggrr wiw ~;d~ul:~,lr~l using ~~~1,s 

I”CUI.~IYI dllriinl: 1.11~~ siwi~ rt111 ivil.ll dilh:tll, I.riggry I,,~ 

~~llil.WllUll~i ill,,1 lilllllil 111 I,? (,.!,Uk.,,,. 

111 llw di>h iill:+wis. wv drl~~~rmiuvd 11~ II~~IIII~ ~rl I,ro,, 

d:dir s~al~l,ivi~i(: ~~vw1~,5 its 1111, il~lK)W <lil,lR, Sil~lll,A”, ,IS,!,l 

I./Iv Itigh r~~~l~llidi~~~~y :uisiug 1r~)u1 1,11v I;i~g:r ~~IIII~~~~~~ (,I 

lii~l;i,sll~~.~~~~~11l,i it, I, I( I ILliii:ldrnp 1.0 dvI.~rli~iu~ 1xwsi/,Iv w 

cx~~lsl~~lrl,iu~k Iohiw imt I ill~l~~id sl,i;,,iglll,r,,~w;l.r,l grol,l,+ 
rival ii~~o~~f~:x~~r~ r~~rrm:l.ims to ~Ic.I,P~III~~~P l,ll~ ~li~&mt,i:~,l 

s~twl~r~tr~~ ~Tr~l:8itii vv~~~11,s. III l,ljis iwidyhis wily lIW(~: /hii,s 

ww 11hw it, 1(.(1,116l.I.lltl,i,lll, nll,l~w~gI~ Si St,rip d~l,wl,~jrs 

lil:~~ywl i3 (,rtlriid ml,, in Llir~ rl~;~~mh-r riililjri~,l.i<aat dvl,frrjjirw 

ihg drifl. itw~l ddny lhr vvl,wil.i(,s. 

Vur 1, l.r;3~j~~~l~c~r~ I.(,(oIIsI.lll(.l,irlli ill OIP 1~7 ~tl:u~._ t,~t,ck 

sryqt~wb Ilain~irl it/ St,:~.l.irtn I S; 2 ww used 1,~ CICI,W~II~IIC. 

1111. llioli1i’l11~lll11 i111~l srat,l_willfi mp$r ~,f 1,110 11 (usiIjg 1,111: 

trII~rr:tcI,ic~ll poinl. is il wI~sI,i.iGrll, OII LIIF /iI ). ‘[~IIc: i,r~,toil 

sr;dl.r!ritlp ~w~l~~ was iAx> dvl,rnninwl using yuil,l,i~>~~ 2.:1 

aud l.hr, Ior;diw r)l tl~r, I,ri~k sqqnmt. it) Sl,;diotj (j. \\‘r, 

1,111,11 $01 I,IIc i.olli~bviuil,,y, 

n,v =: ,q ,,;; (2.1) 

rzjl iall vwr~1,s (SW lip>w :$;I,). ‘1111~~~ is :I. vl~i~,r p;t,k ill 

r:olliuwwl,y wil,lt q(.). : 2O~~md in i~~pp~~li~wl~ wi1.h 11~~1 

ci~~lmI~/~~~I ics~~li~l.ioi~ iclr oliisl,i(: WTIII,S. ‘l:hrrit is ;dso 

:I, hl~hfhnl~iiil Ibixk~r~~IInd wlwsr~ shhpr is uo1., il Iprioii, 

kl,Nll. 

I. iu ‘ihr-l:~sI~i~ rul,’ w:t,s ;qjpliU rrubnvirng w~~nf~s with 

~61.~ I~ri~lis it, I./II/ vvm~t (lig. 311) and 

‘2. it, riII-~~ilr~~ ~01, inlpwt pt.~i311d!~, :,:(,, ca~ll:lllil~l,C<l “sillg 

.S, X: ,‘i:, lhii,s :nuid a.ss~ltning Xlfl GrV I,ri~,ck ~~IOII~W~,I~IU 

Lo ~~xI~i.;,,~~nl;l.t.~~ 1,~) l.ltv illl,vril,Cl.iull poil~l, (lix. Ii,:). 

I:vml.s pl~bi,hl in liglim 3r had it. :I,0 cut ap~aliml w :I:“, 

wl1c1.0 n,,, -O.OXi VII>. IYlb l.0 l~lm~~ 2 disl,ril~ul,ions g;,,vr ;I 

70” 

! 
j” ‘:lsL,_ 

0 V=-*5..,..L- ,‘~L~ J.-~lEzT:- 
J 

0~1 L I 10.’ ‘“llml 
JO0 
200 1 

1 
,[i 5, 

-7 

100 
0 IL .l;.‘::I~L.~I’-:,=&~ 

-02 
,I 

o,i 0,2 
. 16 

‘Ollh”l. ,n*lnj,;r “e,y 

~~or~sisl~~~ni~ ~I//I.,,Itllilliil~iol~ 4 III<. ~~~~~~~~~~~~ ,,r /,lctbfi,. lli,-,,~h 
with l.llC lllbcul s;1,111pl~, l,iakirs,q iIll, ;aw~t1111, (/I<~ elli,.ipii~~i+ 

d CUlS I <CT 2. N~worl~lwi~w , a syrl~t-lii;dic ~~~~~~~~hi~~t~ ,,r f 
2lNl cvwk lliw lhil c~rllil,rv;r,i,ivr,l~ ;assig:“vrl I,) I IICC notjjljq,~ 

d 1.w111.5 givr~l in hl8lr: I 1,~) rrflw1~ pr~w~~t ilatmrl,;hiitl,y ill 

1~1~~ dliririllrirs [fi], 

‘l’dilc I. l!;l:lhl,ir I,:vrwl. ~‘l:~.siili~~.~,fi~~~~ 

I-YI:lll~ clr1~66 tllllll~~~ll d c.vcIII~,.l ______._~~.~ ..~.__...~~~ 
I.riwk srpw~~l,s it, .Y,, s2, .S,; rhd ‘I:,:,2 .+/- X(1 
lnissirlg ,Slo~,S, 111(1 +/~ I:< 

unissiug 5,; 

~...~~~~~~~~~. ~~~~.,~~~-..~~~~~~.~..~~ 

I:I:i 4~1~ 11, 

ruissiug lh11,1~ wgrm~wl,h li +‘L ,j 

1x1,i.a W~“W,ll,S 225 -I-/- /I,,, 

ISvr~~l,s rcjI Wiiirb a10 mllhv:i,i eliisl,i(. rml<li(lil,l,q~ tviis l;,,,,,d 

awwdiug Irr t,lIv ~~101~1~od dwrrilml ;d~aw iiprv rrlil 11s~ 

irlg I,rid~ srgrrmt,s rroill sI,itt.ia)hts %I ill,</ ST ii,,lll ;t ,,<,,v 
~wlii~riwil,y vwird~lr was ~d~~li~rd. ‘l’l~is XTCUI~ ICCO~~S~,I.IIC. 

lion pa,l,h was i~lso ~Iwd I.0 r!stCri~;e hlitllrl- ( y$igil,lv) I(,~ 
cwsl.ru~lion I~bsw. T;~IIIc I ; vItr~~mwi7xs ILlat: ~l;l.ssilil:;llirlII 

Or d~~il.ir PYDIIIS a.r:cording 1,o wlial.l~~:r I.hy WC~D kBIllid i,, 

lllr fpritrr;wy ww~~strllrtir~i~ Ipil,lLh, rdricwxl wil,h 61,al,io1js :j 

il,llll 7 l,~Cii116~~ d t ‘Yk’ ” ,,I’ : rltf jug ~nc ~rlrl~iy. or i.di.ii~iwd IIW;~I~SI. 



~-6f~i.it~ t,~k SP~I~IC’~I~,S SVPIC~ hllllcl it/ i,h C.VI.I,I, (~t~t~~;dly 
duv I,u ~~psl.ri-ib,~rl i~~lvriirl,it~r~s). 

I:l:3,hl,ir ciiwlicl:dts i;>lMyirtg c0llhv;wil.y c111,6 01) O,, ;I,III~ 

Ii, wrv hiwcvcl in I, iwd I,/Ic~ ~/isl~i.il~~~l~io~~ w;i6 corr~thl r,,, 
i.viggvi imd 1.(,(.,,1,51,11111,i(lll tvllicir,licy. 

!\ ~~~m~~vt.ri~i~l :xTc~~~,;~~~~P iorrc.cl,im wiw ;lpl>licvl 1,n 

cvtmls in vi,h I.Ll~itl I,:rlciuig isllu a,cca>llltl, /,IIv limih CCIV- 

cmp d t./w ~I~CYIWS in uilcnhilt. 

‘l_111~ ~o~rw1,~d rlill)~rv~ili;d vliisl.ic~ si.i~.l,l,~~ri~~g r;dr, w;i,s dig 

vihl Ity t.1~ i~~I,iyya,lhl l,utltiltosity 01 (I.2 + o.rjx) Iw~” 
iiiid is ~11011~~~1 ill liguv ,I, ‘1’11~ ii:d;i iair w~41 de~b~rilwd lay 

2 5iItcpIc vsp~~~~t~ll~ii~l ilv~~wtlw~w cull I,, i~~1~0.w~ rwllici~~~i, is 

hlld h hl, 

h = 16.5 % O.‘,(sl,;~~l,iil,il-;ll)j(;r,V/i)L (2.5) 

f 

\ 
$- + 

y-i-+ 

t 

\ 
+ 

+++t-? 

i- 

ILLI~..,..I.I~.~,~~~ILL~L~I-I.I.I~..-I.I .I~I~-LI~~I,I.,‘..l.,ll~ 
0.06 0,08 0~1 0.12 0,,4 “~$6 0.18 

SilOrCORR, 
I.(CC”,F). 

I:' aguw ,I: /)i~~v,r~~riiril cln.4ic~ .sdlcGiq m~5.~ swiiori. 

lhlu JWnt ,Avi!i II ri7irl Awtt. i ,11x r~rr~~,~hrr~rl. 

3 Systrrnatic Errors on tlw Optical 

Point 

411ow dvhil ldoiv. 

‘1’11~ I~ww I.r:tjvtlibry :~l/~~c~I,:i Ilh, ~~/;~sli~~ s,t,ll,rritlg clis~ 

I~rilml,iolb ill 1~11~ Mlwi~~l: SS,IISC~. l1t11~ ilblcwu;a i~liflitttiwl r,i 

I,/Ic dvl.v~kr~ ivitlaicl 1,lac s1),.,.1,11,,,,(,11,1.~ tchittg di~hli~ I ridis 

dws117 wtihl,r:xirl 1,111: ovoid ,,,tg (1 ctr 1,111, il,,,lill.il~l.ilS n,L I 

il,lLivv 1,~) 1,111~ lw:>,lu JinvI,ior1. OII IhIt<, CBIIIW Ih~~~l_ SIICII 

iw ull1v1, iiwn~ld ~II;LII~:~~ I Ihe rcd;aliw r:dc, iI> ~1vt~1~~~c~rs ~813 

vil.hvr siflv ,,r t,Iw lh~~ , giving: riiv 1,~) ‘2 dilll~rc~wl, vli~sl~ir 

rross wcl,icms. lt~tuil.iwly u’v wlwtc (Itis vl11~~1~ (0 prll> 

(_:/,,<,~I ivllrll <1:1~1,:1, rhl hdII iidw (\~uIII il~lql ,\w I ) :,I~. 

co~~~liin~4. 

3.1~ l3enn1 tilt. nngltb 

‘1111~ IIC:UI~ I,ill, mglr is rlclrrmi~trv I,y c~~ztqniI~i: did;3 iIt 

111~ 2 s~~I~I,II~II~cI~PI. awins. ‘This ih dcmv 1,~ sI,:,riirug ivil,h ian 

ai~glr -1 (I hI- it, /possildc: ollinl. iwcl flaw d,itmitlj: ill 1vrvw 

of it ticiv I, w.riiihlr. 

I’ = L,, + ‘2 ,? (,I.,~ A ) (:l.I) 

A II~V i~r~q~l,;~~~~~~, is :~,lsc> ~:I~IcIII~~IIY i;,r 19cl1 qwc1vtn1~w 

cth i~cm ;I,~JC/ ILIw rrsllll.illgr~~li-i~i-l,r~rl I~~li51,~il~~~I,io~~ is liI,hl 

I,‘, 1~11<, 1~>1111: 

dN” __. _ <A (I>.( 
<II 

W) 

‘1’11~ li1,l.d I.ohI IIIII~IKI d CYI~II~,S is l,hm: 

N” z 2/l, (:I.:0 

‘l’hc, vl:tsl.ic crew bwt.ion itMcgwl.ccl h1 0.05 5 I 5 
O.Z(~:CI.‘/C)~ is plol,hI h i\m~i II :hmcl An)> I clid;i ill lijyr 

‘I ming rlill’rwr~l. choice rb ~,Iw IIP~WI t,ilf, ;~r~g:lr. i:h~ly 
th hf, rlmiw r~ tI 01 IP I ram lill. :mg:li~ is ill 1,111~ rm~gr ~5.U 
,I” 5 h 5 ll.ll,l’. 

Lvlhi d;th h1 h1.11 ;I,~s R,UC. ;~~~;~g~~d. ~,Iw lit,Lwl 

slops ib,~id i~~l,wwpt, prn~mvl.~~r* (I> itmd qy- I<::,,) iirii 

i~~wwil~iv~~ I,0 ti wdI Iwyo~~d iLh possil~lc rangr~ d tu~~wr- 
hilil,y. ‘llhis is rvidml, h1 lig,w 6 , whid~ 511uiv l_/v 
~~~~KIIIIw~~~ d I.IIc fil,kd ictt,cwcq>t, m th Imm I_ill, :i~&,. 



; 9 r - _~.____ 2 8~5 0 ARM--C 
t 

“>+‘~ ,.,1> --k.ILLLLII.L, 0 10 ,s-- 
"LAhl TilT*NGLL-hl,CROR*U,~NS 

I:' tgu rr 5: Mrrslir~ .swlirriii~~ cx~.w acdirnr ir~lc~~r~nlcrl aim 

lliC rrr,rqr lll.k! < I < o.z(c:r V/r)' 1J.1. Ihr, ns.w,,,r,1 brrrr,r 

/i/l ,,,, l',i ,,I Cl,,,'. 

‘1’11v st.c~~l~ist~ic:~l rlrror 011 “,I is ~: .5 ” 1 I X,. (:ctitll,inilq un(:c:r~ 

hilit~iw r1o111 Lwni~~w+il,y (i Lx%,), ;, Y’ 1<‘11,11\, ,,I( I,,,,, IUSS~~L 
il,rlTl Ih;r~ck~rr~~t~~d (f LO ‘X,) ;arltl Lriggr~r rlFicir:nr:y (5 I.ll%,) 

wv r,l~t,;ain 

fr,i = ili.5 i I .:irii/,. [:M) 

4 The Total Cross Section 

‘1/1w opI,ical ( IKY~~VIII cw now IK IIscd 1,~ dcriw nlol(jjp) 

h1 OIV lil, ~K~~~~IIW~,I:IS ,,I> ligtjv~ 4 givlding 

old ‘2 x lh(hc)‘(I .t,,‘,-1 g It=,, 

= 1!1.53. (I -I~ (.145]“)-’ 

.((Zil.O-1: 12.1 W)~~,~) 

(TM = 72.0 * :J.(ilrlh (&I) 

Lo 
F ,a 
z 

iB0 

270 

260 

250 

240 

230 

dJc’O --- 
” 
: 

20”’ 

I 
I I 

d~LLYLV I.Li~n~~~l~l..I.i~iill~. ,L,-l-> A,& 
-15 -10 -5 0 5 10 is 

I:igilrr, Ci: Ih-pc~~dc~m vvJ lltc, r,,,lir~rci pcjitrl jhln Jwt,,t hlh 

rpwiwrirclr~r ~~r~~~.v wi,~hiiiri/,J 01~ I/,<, o.v.~u~tb 11 br 10n iill ,,,I- 

I’,,,, urlr v. 

5 Luminosity Calil~ration am1 thr: In- 

elastic Cross Section 

WV II~LYV rchwd l,Itib Iu~~~it~wil~ ~u~~wr1,;~inl.y 1,~ ~IS~II~: 

rl;~~l.n. ~L;L~PII wit, I I w I I (llllp d~-k~l.or ;I!, J;-TI,lli (YhG ivil,ll 

:I ulinimuilu has ltriggw iw<l Loluparitq 011~ ~~iwh~~wd iw 

da,sl.ir rross srctiw wilh thf. ,d UN. 7x indrpvrtdvrt! 

~1~~~~1~ 0t1 t,llr! Iumi~~rrsity, wl~cn r.nttbl>iltcd wiI11 t,l~r, i/rcdc:r~ 

idor r.a~lcid:rtiw, ~cduccd I,IIP u~~wrlaif~l,j Ito -t.?.f;%, is.t, .r.lii 

Cc,\‘. Tkr wl;divn Illlninmil,y orruv wltc~~ l,l~r l~r.:u~t cnvrg> 

was il~crvi~sd trr &: IX00 (:vV wils fwtud lij IW +.I.:i’X.. 

11m~w ii,t~ I~WIII Illlninciil~y unr:wln,inl,y d ifi.S’X IY:LS iti 
sipncrl 1,o our iutcgrn,tvcl luu~iliosil~j ;,.I, fllll IWU~I vncrgy.[Z] 



5.1 Minittlum Bias CIWSS Scctiou 

‘1’1~ CI)I: iriiftilnllllb I>iai t,riggrr rcxlxiwh aI, lwsl I rli;irgr~ 

f rarlc in mcl~ o/ 2 sh or Ilvii,~~~~l$ I~< 111 c,>IIIIi.r~rs (IIIl(:-s) ‘I, 

wwrialg 1.h~ I,s’,“‘li,i;l,l’irliI\ rmg:r, :1.X ~5 rj 2 $.!I ,371 cil.blr,t 

hid<, uI 1,hc inl,c~~~:~cI,ior~ pittI,. 

‘l’laib l.rigtyr is pritllin,rily sc,tisilivr LCI I~,~l~rlilrla,~:f.ii~~ ilw 

diisl.ic wwl,b :I, I< I I is alv;arly ithl.is:;m ill I-uvw:gr: I,0 l,hc 

1J,\~I,l~,,~i,lr~:,1,,, I,.“‘:’ IV.1 ,. .,.. ,‘I I “, ‘I’,‘.,’ ,lp,p,‘l i” II, I \,,.,,I\ /l~<II,~l ,.1p,<,,,,i I, I 

:i.,, 5 7, 5; 5.(i [X]. 
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~igilrr~ 7: lli~lr,~,,,l,roli,,i, c,J Llir ,r~i,iii,iu,ri him hi,,. 

</rv/H/l( ,y ~:/lw/iw cro.~\ .swlior, J,~cmi lir,,,,iwil!, .su,li,rri, 

drsr:i~i/ml iri ihr Ic~.i:i. 

I:iguw iI, sl~ows l,hc, rit,l.v of 1111i! crr~~rtl: divided by 

(,IIP ~~~~m~~cct,r~/ hllriinosil,y ~~:i,l~:~~lii.l,i~~~i. I);r,h pcdllt,s c01’~ 

ws,md 1,o ilc(:&l.;LI~111 Ill~~il~bliI.Olli~lllt6 0 I l,l,C Sl<m?d IWill,, 

prii~r~1~4~~rh c:idlvtl “Ilyiug tvirv s~ii~~s” whirIt wr ~~~iul~~ po 

riorlicdly rluring C 1111’ rl;t,t;i, hkillg. ‘l’h(l “I,l&?d rR,I.1, 

lar this I,riggrr wiw ~;~.lr-ula~l.e~l lrow tlw Ilh4 ~10~11~1~~ imn 

cm65 swl~icbu iud 115vd I,0 wrr~~1~ I.Iw a.rrvh:~.l.~i~ Iwniatob- 
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I:iguw X: I’ -- /’ Irdtil w0.v.~ .svLirtri 0~. ( ‘3l.S I:,H y!j, 

G Conclusion 

\VF llil.VC IIICil~SIII.Cd ol,,r(p,,) = L!.ol::l.ii ,111,. it,,, J;~,X,,O 
(ic:V using ;mn isnpwcd ixwl~~l.i~~I.0~ Iuu~irlohil,y ciili/>r;t,l,ioft 

iwd (~!IlI’ diisl,ic dida, Otbr rwu11 is rc~nsislrmt wit.li 1,1/v 
VillllG? ~qml%Y 1,: ISi IO iLlid 51111K,1~11 (r”““hly iii 111 5 )[ll] 
~.sI.lil~~lr~lil,l,iol~s loom I~~wr wrgivh as r:,r~ lx. 5w11 1ro11a iix~ 



,,rv x. Refcrenccs 
I;sillg ;/II i~~d~~~~~~rldc~l IIIP;~ZIII(.IIII.II~, d 1h~ rise d th 

[I] 11~ I’url,l~w dc~hls C~I t,llc, CIII,‘ SIII;~ ;,c~~Ic, i~,ltl,;,,~~,l ,,. 
il~clri,sl,ir crew iwl,ioia it) I,IIc r;wpr: 546 5 J; 5 IWI Cc\ sw ~~~llf,lil~llI,i~~~ll II- (~.~\~~~illil~m iIt l’ictc~c,c,~ii~~gs c,f 

a,tk itlc,withr, 1,~ it, I:~lc~~ cd I .:10 +n.(l(i wit,5 hIAd which 1,llv ‘I’llinl IIII,(,rtlil,l,i~~l~i~I ~‘id~r~~~~~-~~ C,II I.:I;,bl,ir. isrlcl 

rwl.iicls pctssil,lr. IIC’~V l,l~~~~sl~~dds it, I,/tr itbdiwl~ic rrciss scv I)illi;wl,ivv Sr;dl.crihl: -N~~~~l.l’i~y~.lli I’~c~c..S~I~,,~I)]~ 

l.ism. 
(l!~!Kl)plZ a,llIi S.P\‘llil,r in i~li~hlic ;IIICI IJilTr~;I,rIivv 

Sr;b.l.kriltg Ii, IXtiorts IVn~~~tic,rcb( I!IsX! 1,x7. 

[‘L] ” Cl)l~‘ Luwin0sil.y (!;ililtlit,lic>rt ” .C’.I’ilrllc,r ;t,ilcI 
S.CL’l~il.r , I?muilal, prvl,rilll, l‘N~111). 

[:I] “Q(ll) Imini.id I:I’OLIS wcf.ia>rih”. l.S;~~~~r~i~~.S.I).1:llis 
illlll I’.(:;,~1I,ll,l,r~~~, I’lly,.il<~i.l, ,(, , ills!,) 1.1.1 (i. 

].I] “Shl,llh Rqlrlrl (11, ,,;I IO”. /111?.1111.<1 Iti. 5. Sl,i,,r,;,,. 
l,lIcw prtwwdings. 

I’,] ‘1’11v ‘l‘C~V~l.l.l~l,ll Iwut, ,‘,,“‘“y ,,;,s il ~.Y~l~i~lllil,l~i<’ I ,,,I ‘,,V~ 
I.~~it~l..y 1~1 utdy :L(l.!) (;c~i- 2,. Jv~: IsIx (:c,V. S,.,~ c’oII~ 

I.rilillt.it~rl I,y Il~~lli~~~ld ./~~IuI~~~~I ita C,IIC, Iarsl<,c,t,tliz,gs ()I 

I,III, I!)SX (!l:II,N-IJS joiut, ;~~wh~m~or :,rl1001 

[(i] WV VX,~PCI. :1, mow rvli~lrcl ~~~~d~sis. ctwrwI1y it, 

I”ctgN!SS, lwiilg lmI,It I)\\‘(~: iillcl silinw IIils (Lo yir,lrl it, 
slni~,llrr s,ysl.a~~b;r.l.ic: (:ru~c. Tltis ii liiwly (0 rd~sri. /,IIv 
~‘1’1or UII (T<,,( rr0111 5rx,twl’x~. 

[i] N.(idlmll, “(:otlll”ll.~,ir,,, or ‘I’~~~-;I,~,~oI~ I,csriliraoiil,,y I,&. 

iail: ~IIP~LS~~W~ Mx~l~in~~ l~il,li~,,,,,,1,,,15” .I‘K~!,:is j I n!Iil) 

[x] I’IV. IdI.. 14711 (INI) XX III\ I lijld* l,l~i~,l X2.7 :i 
0.X’% d il~&sl.ic c~w~t,s ss,l,isl\ Ilrviu ,ICIO/I~C, ;L.~I~I (yig~ 

<:“I. 

[!I] hl.lilnr:k imd lf~(:;G ,,,, 1’11y5.1.<~1~1.. IHS,, , ,!,Si) ,,, ,,,:j. 
Vil,s 5 a.lirl 6 :Irc’ ~~ls~l,l,r~d ilk ligurr~ S. 


