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Measurement of the Branching Ratio for the Z- + S-;/ 

Radiative Decay. 
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We have mc;l~srlretl lhc btanrhing r&z for l.he hyprrm rwlia,tiw tlcca~y Z:- - 

X--i frml a, s;mplc: of 21 I f 33 ~ve111.s obtained in t,lw polwimd 37.5 GcV/( 

chw#cd hy~x~on bea~m a,t F~mni1a.b. We find BR(Z- + 1-3 /E- - Aor-) 

= (l.li i 0.22 f 0.0(i) x IO-” wbcre the quoted errors WE stat,ist,iml md 

systctmtic ws pxtively. We have also obtained an indic&m f,ibat, t.hr sign of 

tl~e asyul~nrl,ry pa,ra,meter of rhis decay is positive. 

F’iZ(~‘S ~un~bcrs: 13.4O.Fr~, 14.20.Jn 

‘I’ypmd ushg RtlV’I)$ 



A grvat, tlwl ot” illkrest, has I~cc~I~ SIIOWL~ in hyperon ra~tliat~ivc ttvca,ys owr t,llc: put; t,hirtj 

ymrs [I]. 1\ study 01’ 1.1 :.:: I( 5~ provitlcs insight, iut,o noblcptonic cklrmwi~li t)ll(lll”lu(:lla,. ‘I’he- 

orf%ica,l 111od~~l5 Imw IKY~ a,lde t,o prdict~ some of the, 0l~scmWl decay ra,ks. mti/or a~synl- 

lwl,rivsl t)ltl. t,Ilcy Ilaw twrw la~rg~ty uusucwssful in ol,taining a, ut~ificd pictuw of all the 

I 1,ylmw~ diat~ivc decays. Of paxticulnr inkrest is tlw tlcca,y Z- + C-7. The only prrvious 

lll(,;1,si1~r~lll[‘l1(, [2] d t.he Irrmlrllillg mtio ga,ve the rwult, BH(Z:- * X-p/Z- t ACan-) = 

(2.3 * I .O) X IO-” Irolll il, sample of 11~ cantlitlak events. Wit,hiu 1,lw quark fl~a111r3vork t Inis 

vrl,lu(* is sigtlificalt.ly 1~. nt gc%r t,han cxp-c.tctt from si~lgl~yudx t.ra.ilsii.iolls [:I], a,ntt it, c~u~tls 

pwdict,iolls I)itw(I 011 p?llguiII tliagrmls [,$I by nwrc t,tmll l,wo orders of nmguit:udc. ‘I’wo- 

qmwk t rilllsil,iolls, wtli(,ll arr t.hollgllt. 1,~) be a, dol~iiua~t~t prowsi it1 ol.llr~ mtlii~,t,iw tIccays, 

sl~or~l~l 1101~ collt~ril~ulf~ t.0 1~1~~ E- - \‘- y &cay anplit,dc since t,l1w(~ is 110 valcncc II qua,rk 

to al~sorl) t.lw c~xcllallgcd W*. Prcdiclions based on ],hcnolllctlologic~~l 11d~:1s tlu somcwlla,t 

twt kr. ‘I’lw almvc cxpcri~nd,al value is ctrnsistent with t.he unitaril,y lower lmu1~~1 of 1.0 

x IF” 1 alltl it a~grrcs wit 11 a, model wit,h two-putictc i~~~terrn~:tli~.tc~ st.at,w, which prmlicts a 

vnlrll~ of I .7 X I OF”. [5] A rccc7lt vecbr-mcsoll dorniuauce ~llodcl [I~] gives a, rcaso~ml~lc: fit, Lo 

l,ll(, (xisl~illj: ~~st~~‘~itll(~llt~a,l &La,. Clearly. more &ta would provide fiurrcr guidallco for 1110(1(~] 

Ixlilditlg. 

l”wrllilal) (~.xtrril~wt~t it31 was dwigwtt to st.utly t,hr ratli;rt,ivr tlwi~ys of t,hr S+ a,11c1 E:- 

IIyt”.‘.oIl”. LVC IIAi~C Wcr~Ill~ly wporletl rcsrllls [(;I 01, t II<: s+ --i I’) asyllIIIwtry p”I’“IIl“Ir~r. llm 

WC diwuss tlw olxwr\~a~tion of a, clea~l E- i C-7 signd mtl a higllc*r datislics Illt’il,slll.el~ll(~llt 

01’ l,llt- l,ralld~itlg ratio. b/r xc ills0 a.blr t,o give al illtlic;3t,ioll of t,llc> sign for t.llc E- + Y-y 

as,ylllllld~l.). p;walllc~lkr. 

‘1’11~ r:xpuillwlt~ was locat~etl in tllo I’don (bltkr IK;I,I~I tint at Fiwnila~b. TII(~ cot~fig- 

lll.r7t,io11 of t,li(‘ a,t)tmra,Llls~ tlcscril~wtl hricfly Ilcrt<. is illow11 ill Fig. 1. For a, nlore tlet.ai](;(] 

tl~wript~ior~ 1.11~ rcwk~ is rcfcrrc::tl to Ref. 7. ‘1’11~ Z:- wcr~% produced (- 1000/s) I)g t,llra 

‘l~c\~a,tLrotl’s SO0 (:I-\! trolulls irlcident 011 a 1.0 illt,rract,iou lcngt,h (.‘\I t,;wgct, a,t t,lw u1t,ra,llcc 

1,~) t.lw :{.‘I ‘r l~yp~rot~ maguct.. This ma,gnet~ has a. curved cha,~~t~~~l, wllirh srlcct,s a, :l?i Ck\!/, 

sfYwt;il~y h’illll. ‘I’hc swolltlwy beam wm foullti to cmtaili a,pproxil~~alcly 1% E- wit 11 

3 



1,lw tlomina,ti(, co~r~poncwt Ix&g K-. The incident proton lm~~n~ coultl he skewtl lwrizow 

hlly Iq ul~st.wi~~t~~ III;~~IIC~S to rwcrsc l.he ta,rgct,iug a,tlglv wl~icll ill I,IL~II rmwscs 1~11~ vwl.ica~l 

pola~rimi.ioll vcclkx of 1:tw proctucett Z:-. 

‘l’hrw sp~cl ~OI~IC~~~W wcrc uscxt (Figwc l), out ca,ctl for t,hc incidul(, II~ytwron (Y), t,lw 

dwa,y Imqwt~ (II), mtl 1.1~ plwt~w, correspouding lo the gmcric ratliat.ive dewy Y --i 1% 

1, ‘l’tw 11~pm~11 stwct.ronlct.er consiskd of 9 pla~nes of 50 /m1 pitch silicon st,rip dekctors 

ill I,III.~Y~ sl.aliolls (SSI) l-3), and a 2 m long magnet Ml, which imparktl a. l~ra~~~sv~~~.sc 11~0. 

IIWII~,IIII~I (Art) of -I .3 &V/c. ‘I’h h e aryon spcctrornekr included 30 plimcs of proport~ional 

wire clmllllwrs (‘L (6) wi1.h 1 nun (2rmn) pit,&), arrangtrd ill 4 st.aliwls (I’IJ:C AU). ‘Two 

ttipotc ~~~a~gtwt~s (slwwn t,ogrther as M2) colmected in s&s, proviclrcl a colnl)iwtl APt 01 

I .G (.kV/c lo patirlrs iu t,hr lxq011 spectro~net~cr. ‘L’hr II~-~~~I.oII i~ud 1wyo11 spccl,ro~~~cbers 

llul rcslwcl~ivf~ wsolul,iuus (1 (r) in momenturn, horizot~la~l mitt vcrl,ical ulgtw of [0.8(X8. 12 

/‘Ml. 5 /rd] ;1~11d [1.7%,> 21 /“1.X1, I2 /LKMl] at p=:jir, C:c\‘/c. A I:! 111 tong tlway rrgioll 

sr~pxt~cd I~llCM~ 1~WV spdromters. Thr phot,on spectrawter wa,s lovn,t,e~d in t,hc ut)stwa,~~~ 

vtltl of 1,tle l)aryOtl spc’.t~rotl~~:tw and was usctt lo ttetcm~i~~c I,hc ~~ositio~~ ait1 oncrgy of i,lle 

I~tlol.01~. Al, l,tI(. Ilpsl,r~~alll cut1 of t.his device lllere wwc (,wo sl.ccl pla,l,cs (~~H,cII I.,1 1 ra,tli;rl.ioll 

Iv~~gl.hs t,llicli) to (:onvrrt~ 1~l~0t.01~3. EXII pla~tc! was f~~llow~~d by 2 l’M;(!! (X + Y) pla.1~3 

aurl 2 t)la,uvi (X $ Y) of tra,llsitiw radiat~ion dclrclors (TRD) wit,11 2 mm pitct~ t.0 tic- 

lmniuc 1~11~~ tposilirul of t,lw protlucrd showers. AI. otlr~ do\vllstrc:a~lll CIId a, sr~glllellt~cd Irwl 

gl;lss/l)islllllt,t~~ gcrmimat~c (UCO) photoll calorilnckr wa,s used to I~C~SII~C ~t~owc.(~~. energy 

(At5/K - :KU/fl ~~1 X4), and its segmentation allowed for posiliou Ilwasuremrtlts iw w~~lt. 

A iG X iG tllllla hole in Lllc photon spectrometer, cenlered 011 t,llr bca.nLline, altowc~l tllc 

ttmy IM~yoM mtl ulltleca~ycd lxan1 to pass tlmugll. TllC holr through the lmtl-gtms was 

lilwl wit.11 IX0 ” .A, I.: 4 :I c 15, d 5, 51 II< 1 pmvidcd finer scglnentalioll a,nd greak~ energy coulil~cwwnt 

IKW the fmw;l,rtl dircclion. I)ow~~stresm of the bxyon spcct.rom&~r a. single dipole Iua,gtwt 

x,l:l (Al’, = I1.i GC\‘/C) W&S IIS(‘d to scpmte IlC~ut.lvlls a,11tt r- t.t1a,t. r<:sntt rro111 t,tw decay 

sqIM‘I1w t- + z-A,% c- 4 LIT-. 

l’riggr,r mlitlilions M‘cw iulposctl by scintilta~t.iou countcw in ea,cll of the sI)(:c:trolllt~lers. 



Ilypcro~~ c~~~~clida~~r~ WUP s~l~ttxl from tlw I~SO kIiz Iham by wquiritlg a, singlv cl~argcd 

prliclv iti 1,hc Iriggm con~ltcrs tll E33 during a. ,100 IIS time win(lo\v. A conll~itlation 

of scit~l~illalors lx~fm~ a.ud a,ftr~ i,llt~ sl,ec:l phtcs of 1.1~: phot~ou sl”!(,l,l.ot~~~!l,c~ (~01, SIIOWII in 

1Gglw 1 ) 5~~1~~~~1~~~d evcllt,s in whicll at ieast~ one photon produc~~d a. slwwcr in one of the steel 

plates. ‘I’wo scilll.ilhtor vcl.0 count~ers werr phced dow11s1 i-eim of t,llc: I~aryo~~ spc~~.rom&~~ 

1.0 t~d~~cc~ the i,riggcr rate: ‘I’lw first VI ill front of n~a,g~~*l M3 vc%ocd evc~~ts wit,11 low Imy 

Illotll(~~lll~11I11, while l,llc sccolld V2, 50 111 dowrlst,rcanl of 1.1~ Imryoll 51)[!(,trolllc,t,c~, c~lilllina~tctl 

very forwa~rtl t,racks frown untleca,yrd ~C~LI~I pwticlcs. A logical 011, ovcrrotl~~ the V% wt,o 

il) rnorv I~IMu 2.5 G\i was dr~positcd ill t,lle phot,otr calorit~~vt~~~r. ‘1’11~ fillal I,riggcr ~,al,e was 

l.ypically I .O’% of 1,11c IXYIIII IA:. The gcomcl,rical acwpta~~cr: of 1.11~ q)pnra.i,us a,rltl lrigg~r 

ror l,llP z- i s- 7 dcmy within the decay region rva,s N 4%. 

I)al,a, ww ~ollr~t~cd over a five week period during he I;‘crruila,l, I!)!)0 f~xetl t.argct, TUII. 

I\ total of 2.S X IO’ triggers were recorded 011 magnetic t,ape with ilpproxilnal,c~ly c:q~cal 

mttlplw titkw n,l l~orizw~ta~l targeting angles (x-z plant, see Figure 1) *mar f1.8 rrlt-ad. For 

i~llc Ixwlcllillg ra,tiu c.a,lcula~tiorl both samples were treated i~~tlel~(~~~drl~~tly due 1.0 t]iffewIi(~~~ 

ill Iml~lll ]>lIiW spa”‘, All cvellt~s wcrc first almlyxd for sitlglv I.ra~cks ill t.lw 11y~wr011 a,lltl 

Imry01~ spwl rotIw1.~w, alld a, series of kinemat~ic and fit qua,lit,y cut.s wwr a,pplietl. ‘I‘hc 

lllissitlg II~SS squiu~~l (MM:) wa,s tl 1 L< II ca~lcula~ted Imcd ou tlw hypol~lwsis i- + Y:-,X All 

c~w~~l~s wil IL / hl \I; 15 0.02 GeV’/ ,“ c were selccled for furthrr aua.lysis. ‘l’h !I.5 x 10” we~h 

sclwt~c~l ill t’llis rarlgv wrre well sepa,rat,ed fr0111 t,lw tlomirlaut drcay clh31~~~ls of !:-, E-. a,ud 

f1-. Ilo\wwr, llw tl~~cays 7- + j+’ md I<- i IT-X” do fall in this tmgc and c0111pl&~ly 

Illask ahoy signal from 3- -i S-7 wil.hout furt,h s&cl,iou. 

WC <Xl ra~cl~<Yl 1.h~ E:- i Y-7 radiative decay sigua,l from the I,ackgrouutl iu two st,a.gc:s. 

Tl I< 115, :, ,<.g r,xp oitrc ’ r t ,I ‘1 I ~’ I ’ I t,lw decay of t.he C- daughler, X- + IIF. Offlinr wo ~~xtra~pol;tt~~tl 

t,llc l,rajcxtory of I,IW Imryw~ (hack iut.o 1.1~: schl,illator NV (I”iguw I). If tllc I)a,ry~ll w(:L‘(’ 

illtlwtl a, Y it, worlld tlrmy, md the result,ing neutron would mt, prodr~cc a siglla,l ill (.IIc 

NV collllt~~r Wllil~~ l.he P- would lx swept amy from the NV cow~trr hy 1,11e rna,gllc( M:3. 

,Issulrlillg I llis t’o IIC he: a radiative decay candidat,e ought not, to give a, signal ill [,]I(: NV 



scillt.illa,ttor. 011 I Iw ol,Iwr ha~ltl, if the downst.wa~m ba.ryo~~ canrlitla~tr (wsitlual u~~dway~d 

ImIll, p crOlll F- + ps”% or a high ~I~IIK:II~.L~~ pion fwrn Ii- t1cca.y) did 1w1. tlcca,y it would 

prod~~ce a. sigtlal in YV. A position cut rcquirirrg lhc cst.t~il~t)oli~l~ctl IXU~L t,ril,ck l,o ptss 

t~hrougl~ 1.11~ NV coquetry significantly reduced l,hc l~~rkgror~t~tl Car s&~%ctl wets with ~10 

INV sigtra,I. ‘l;llc urt. result, of t,tlis procedure was a,n illcrra,sc ill t,tw siglla,l to I~~kgrorlntl 

ratio 1~0 idmut 1:7. 

‘I’tw s~outl sta,gc of the background clirnina,tiou ma,dr USC of the segnwntatio~~ of t,hr 

IWCI ~I;Lss/I~GO ca.lorimcter. The dimensions of the lead glass I~locIts wow ~10 x IO x .40 

UII:~ a,utl t.hc IIGO cryst,a,ls, 2.5 x 2.5 x 20.0 cm3. All but, the fron1; layor had t,ht? Iollg 

ditlwtlsion l~wa~llrl t.0 the t)eam. Thr high energy rompone of a st~owr from a, si~lgl~ 

pl~olou cw~uwiou is dcposit.cd along or near t,hr origina, photou’s I)a,t,h, ~IMYW sl~ow~~~:s 

dcvclop~d fronl I~;lc~Iigl~ountl KC1 decays I~rotlrlce a, twoa,dcr patt,crn or ~q~vrgy tlcIwsit.ioll. E’roll~ 

t,It(, ~rlvas~~t~d II~IX:I.OII alltl I~ryon tra,cks WC extraI)ola,t,(~tI the missing rleut,ral pa,rt,iclc’s 

t.ra.jc%ctory ill10 lllc l)lwl.oll calorilnct.er autl tl&aniwtl t.lw fra,ctiotl of cwrgy ill the I~lo~~lis 

or licwr3t twigllhors a,lotlg t,lle trajectory. Wc requiretl tllis erlcrgy frart,iotl to 1~ grra,t,c%r 

t,Ira,u 85’%1 of t,hr t.ot,aI cllcrgy in t,he photon ca,Iorimetcr. This l~rocctlurc incloawtl t,llr> sigtla,lL 

t o-l~a~1~kg~~~111111 ratio 1.0 approxiulat~ly I :l. The result,, shown it] l;ig. 2al rlca,rly eixllil)it,z a 

pk a.t t.lrc ptwt~on n,ass I,a,sed 01, the S- i S- y hypot twsis. The diwtwd Ilislogra~t~~ is a, 

h~lOllk (‘ark, Wll],lC ofY:- + I,?r” c‘wnts tha.t, do p~~lucc a. signal ill t lw KV couIlt.rr hut, wil.11 

ot~hrvuisv I,lw siuilv c1It.s [Xl. b.11 all,erna.t.ive algorit,hm ILW~YI 011 (~~l,ra,l)~~la,t.illg t,lw l)lrot;oll 

t,r:~,,jcck~ry t.tlrougtl t,Iic THD/PCC’C systerr~ wa,s also ~~sctl, whicll yicltlcd t.IIc rrsult S~IOWII 

ill Figllw %I, [i]. This result, exhibits a cleaner signal hut with 4ber cvent,s in t,lle sigllal 

leak dw to t hc lower rfficicncy of t,his algorit,hm. The t,ra,llclling r&o for Z- + X-r tlcca,y 

is tlel~rrtt~i~~rd by comparing t,his decay mode with a sample of t,hc domina.nt tIpcay m&c 

-- i j\(‘y. TIw 1att;er was obtained from a prcscaled fraci.iou of tra,tll twclts c~IIc&d 

wil,ll l,l~r rqplitr t,rigger cvrat,s. The brauclling ratio is givc:ll by 

UH (f:;,::;) = ($) (g) (i) (1) 



wlrcr~~ N, is tllv uu1111xr of ohscn~~l sigua.l evc~~l.s ol)t~a,itwtl frothy 1~11~ fit,s ~l~~wt~ ill Fiprc 

2. Nn is t,hr: nu~nlwr of cvcnts seen in the E- i /\'a- norlllalimlion rllodc. t7 a,trd cn 

a,w 111~ tlct~~cliot~ clfirivllcics iilrllltling t.riggw, acccl~t,a~uct~, a.lltl mts, mtl I' is t.lw prcscalc 

fa.cl~or for 11~ Ilr)l.tlrilIiza,tiun sigmal. The cfficicllries wrw determii~ctl frow Monl,e Carlo (MC) 

sitll~llat,iorl of t,l~v cxpwitnrlltal a~ppa~ratus. The MC data W~I‘F sul3jcctc4 to t.lrc sim~v t~riggcrs 

iuld cul,s as t,llc ~xpcrim~l~l.a~l d&3. Clorrcclions wcx inclutlul for trigger &iricnci(5 front a 

study 01' 1.11l> ]m:sc&tl lmm simplt~. 

Table I lisl,s t~hc values usctl in C 4 qualion 1 mtl Ilw calcul;li,cxl I,rallc~lling ra,t,io for t,he two 

it~rl~,t~(.~~(l(.~~t, l~wgri,itlg mglcs. These d&a include: only the TOSII t.s 0 111~ lmd gla,ss ana,lysis. I I 

A wciglIi,(xl avt:ra,gc- ol 1.11~ l,wo valuw yivltlu a, final ws~ilt, loor tile S:- i X--, I~ra.ilcllil~g r&i<,: 

“1s (?f:;) = (1.17 * 0.22 l 0.06) x 10-d 

'1'11~ [irst mur is +Aalistica,l and the second syslerrlatic. Similar results wow ol~laitwd llsiug 

l,lIc '1‘11l)/l'W(~~ iulitlysi5 (HR = 1.37 f 0.35) but with larger st.atisl,ical wror5. 'Thv d~,sI~~d 

lillc ill I“iguw 2a is the MC predicted background shqw. With this lmckgrouud shape a best 

lil, t,o t,lw data givrs a. 5%' tliffmxlce from t,hat obt~aincd front a, t;hirtl tlvgrc~ p0lylwlnia.l plw 

Gimssiatl lit, lo 11~: &la, (solid lillp). 

:Ih study 111~: syst,cmatics WC first usrd t,ht: hlont,c (‘a,rlo 1.0 dctw111itlc how t,o divide tll~ 

tlat,a itIt, Iwo satllplcs corlt.aiuing approximately cqua1 nnml~c~s of sip+1 txtmts. 'J‘lris was 

do11(~ for Imth 1.11~ tlwiretl sigtml Em i S-7 and the iwrruillizillg signal I- + Pnm, mtl 

[or well va,rial)lc 011 which cult were made. We tllctl tletrrlniuctl tlw I)rmchi~~g ratio for t.llt- 

corrrslxmdillg sa~~nplr~ of real d&a. For details the rcatl~~ is 1.~4m~~~l I.0 Ikhrllcr 7. ‘1’11~ 

rwult,s of t,llis sl.rldy wcw consistent~ wit,11 the syst,cmal~ic error lwiug c~o~nl~l~%~:ly tlotlliu&;d 

1))' Ille slMisl,ical crwr. 'I'IIP sy&nmtic uncertaitlly cluot~c~l a~lwve ;1,riscs lkxu 1.11~ wria,t.iou 

d thr Imc1igr01111d shalw used in the lilting ~~IWCCYIUK. 

TIK~ a.1xn~~ rrsult~ is in a~greement with thr previously mea,sr~rctl va.lue ['L]. WC% collfirn1, 

wit,ll sigtlificalllly ir~~l~rowd precision, that the E:- i Y-r I~rmchillg ra.tio is all 0rtl~r d 
r~~a,gtrit.~~tle st~~alltrr thar tllose of the other measured hyperon radiat.ive decays, and it is very 
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close I,0 t,lw rlllil.ariiy Iowan bou~ld of 1.0 x lo-’ [5]. 

hspik tulle SlU?dl 1111111l~(~r of z- + C-7 ewnls, we a~l~trmptc~l h ol)t.a,itl t,llc a~sy111n1~11.y 

jxwa~~~~ct~cr (ol) for lhis h:ay. Wil~h horizontal hrg~:l.ing t~lw ~mliri~imlioi~ P 0C tllc~ E- is 

ill t,lw r-rrt.ica,l (&y) tlir(:&m. A hia,+canmlling procctlurr [I?] wts usc~l 1.0 dcterrnine t,hc 

a,sy~ni~~Ary (&,=o,F’) Cvom rhta t&m a,t opposite thrget~ing mglrs. WC esthnatc a -1 1 .O’% 

pohrimt,iorl Colt t,llr Em [!I] and t,lmt t,he a.synlmcdry for the cwwts in Figuw 2 is a, linew 

wlllbillal~ion of A, a,tltl the asymmc~t~ry of the lmckgroutld cv~~~l~s wadder t,llv pdi ( .A,,,Cj). ‘I’lrc 

a,syrnllwl ry of t,lic hckgl~ouutl can then lx delcrmilled from t,llosc~ ~YY~I s wllich ha,d a signal 

in 1.11~ iXV COIIII~.(T. autl thus ctY can be calculal.etl. WC find 1.11~ a~syllmlrtry pnraluctcr fol 

z- --f X-5 1.0 l)t. o1 = I.0 k 1.3 whrc Illc error is sl.a~ltist,ic~~l only. ‘I;his result gives wc& 

c\~?hlc~r (63% prolml~ilit~y) tlld. 1.1~ sign of the a,syrntuc:try pa~ramekr is [wsitivc. 

WV wisl~ i,tr t~lra~t~k t.he st.afTs of Familal~ md t.he l’et~ersl~r~rg Nuclear I’llysics 1rlstit.rtt.c 

for t.lldr assist.mw. ‘The loan of the p1mt.m dorheter lead glms from Rutgers lllri vcrsity 

is gratefully a,~lc~~owlctlgetl. ‘I’llis work is supported ill part by t,tle 1J.S. Dcparhlcllt, of l:llm 

f’L’g.)- lllltler colll,ra~cls I)~:-A(‘02-SOEI1105~7, I)~-ACO~-76(11-10:1000, I)E-i~CO~-iG1~1~0:~0~~~ 

l,lw Rrlssiall .Acatlcmy of Sc~kmcos, and the ITI< Science a~nd Eugiwcrit~g RCSC~KII (~!orlll(.il. 
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FIG I; tws 
I,‘I(i. I. l’lil,ll view of the I:761 a,ppara,tus in the Ffmnil;tl~ Prol.ou Ccuter chxgetl Ilypcr011 

Immliw. 

ICI<:. 2. I)isl.ribi~t~ion of missing mass squared for t,he hypol.hesis 3- - S-X”: a.) For PIG/UC:0 

ani~~lysis wit il cuwgy fra,rtim > 8.5’74. Dashed lint is Monte Carlo wen1.s for T- - Frr” l~k~kgron~~d. 

Solid lint is Iresl~ fit, to signal plus lx&ground data. h) For ‘lXI)/PWC~ ma.1ysis. 
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