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1. INTRODUCTION 

The bi, C~ORI serliou nt t,he SSC! is prdicted to Ibe IL3 ml>. and I-Y%. of t.lw ,I-,> 
i~~lrrart~io~~s will prodnre R bi pair.' Daserl ou the experience of t,lw (~!DF rollalwrnlion il 
IIR~ Ibex estaldished l,hal the B - Jj$S modes can Ibe fowd with accq~l~&I~ Imrkgwr~ul 
Irvels in a hildro~~ collider. 

This paper rqmrts studies of the eRici&y for reconstructing thr decay- B:; -t r+n- 
ad 01 r+ct.ion of Ihnckgrod due to b6. Identification of this &rag mode is mlwl~~~l 
1," Ix II~W ditlbll than t,lw B + J/r).\- I~~PR due Lo SPWI’P roml~iaat.orir Iharkgrouwlr. 
Now4hdess. two aspds al B decays will nmk?it possilde to extract thr ni -+ x+x- signal 
~1 a hadron collider. The rdnt~ively long lif&n? of lhr B mcsm allows thr vertex lor the 
cleray Bi + rfne to Ibe msily isolated fmu the primary vertex. 111 addition, the piws 1w1n 
t,his decay haw t,hc mximunl monm~tun~ of dsughlers front any B deca.y and so RIP ~orr 
readily scparnle-rl IFOUI low-PT hadrou Ihackgrounds. 

'The results reported here we Ibnaed on delded sitnulalion 01 p&tern recognition iu 
vertex Ming using information fiorn R silicon vertex detector. lionewr, the separator issw 
of l,rark lntlern wcog~~ilim is not addressed, and it is a~swwxl that rlet~~clor hits aw all 
IKOIMIY associated with tracks. A study that conlbines the issues of track RIKI vertex lmttrrn 
lrcogniliw has hew relmrled in Ref. 2. 

2. DETECTOR PARAMETERS 

Mb sinldat~ed8 vertex detector that co~+isted of3 coaxial silicon Ihwd4 awl, 33 siliw~~ 
disk.- nouml to the Iwmn. 21 of WIIICII were intwleawd with the Ibards, ThP vrrff-x <lPt,Pct"I 
wwou~&d a, bwyllium Ibea~m pipe. The detector is synrm~trical about :=I, with lhe c~~~l~ral 
21 discs spacd w~ifordy ill lellgtlti and the rest uniformly in pwwloral~irlily wilh 1 PI I<.5 
The sindnled del~clor ha.3 Ibeen deacriherl ill more detail iu Ref. :1. 

3: EVENT GENERATION 

Based on previous experience we have coeclarled that the main R~IIICP 01 Ibackgro~lnrl 
for this decay nmle comet from other B decays, and 1101 from Illitlillllllll-ldi1. wrntn OI 



cham decays. lSA.JET man used to generate I,O-LO,OOO bi c\w,,~s a,, d0 ‘IkV rm,,rr ol ,,,a~ 
~wrgy.. ‘Thr d&clor simalat,ion-l,ackage GEAN’I’ WM mcd to t,mck ad drray t Ihc pdiclcs 
(aking iulo arcow~t mult,ipl~ scallering. ~nwlear iolernclions, and rlecl.rouagnrlic CRRC&R. 
Ruegllly 42% of l,lw b6 went8 coulained 6; I~SOIIS: ~,IWSC wrle rod h &cay t,o n+~-. 
‘Tllr d&ct.or ~iu~ulal~ion ronlaid a I~CRIII pipe. a silicon eden d~ld~r and 110 lungwir 
lidd. ‘Thr simulal~ioll was run ou Intel il’SC!/SGO twocessors at II. I’eunsylvauia awl l,hr SS(’ 
Lal~oral~ol-.Ks IIIz I.0 16 iudrpcdwt procec9ors (110des) were LISPS Eilllllll..lll,,uUrl!.. 

4. VERTEX RECONSTRUCTION 

011ly charged tracks rvit,h a,t least. thrrr hits in either thr I~OI.IPIF or l.lw disk detw 
l,“lS \VPLC lw?ll ror wrt~ex Ic.r”,l~trurt,i”ll. A hit, w’aa defi~wd as a Irnrk i~~lerw~~l~i~~g a silica 
dddor at, all allglr 01’ incidmm < 5.5”. The hits werr snwared wit,11 (:nussinu cworx Ihiwd 
on angle dqwdr~~l wsolulio~~.” A stmiglG line WRS lhm lit lo 1.1~ hits for each tmd rdurw 
ing a dupe. iul~wwpt. and wror mat.Gx Im~d 011 an rsl~imat.e ul b~adliple arali~rriltg. ‘1’1~ 
~~~o~~wwt~u~u of I,he prlicle- was a~s~uued know due lo a~! or!t,rr dct~ct.o~. (~1 sill,~~lalcd), 
Fillrtl tracks will) a PT > 0.G C&V/ c aud / ,, 1 < 4 iwrc ,passed 01, I,” t,hc (‘IillN ,,cogr.,,,, 
lilmuy I.UL~~.~IK \‘ERTEX. All selrrlrd tracks were iuilinlly fit, t,u l,lnr Ilylxdwsis 4 it singlr. 
wrt~rx ad I.how coul~ril~ul.i~~g a \’ > 3 were excluded Irons lhir WI.IC.~. 1~ IIIP 116~x1. itwnl,iwb 
tU,is wt. or Ipwviurwly cxcI~&d tracks WPLP rowridered t,o COUK l’rou~ n sin& wr1,e.x awl l,lw 
whole ~~~.occdur~ rrprat~cd until no l~lore vdices were fowxl. All wroudar~ wrliws with I no 
oppositely rhargwl I,rn<ks WPW vxmidcd na B& - r+n- candidal~rs. 

5. ANALYSIS 

Only 11%. “r thr Irue 0: 4 r+r- yentas pa4~ed the iuil.81 sd “r ds id 1.111, wrl~rxilbg 
algorit~lml dfwlilwd ~IIOI.P. aft,rr which three nddil.ionnl cut,s wew IIEP~: 

1. Tlw rlos~sl.-dista~~re-oI-al~~~~o~~l~ ((‘DA) cut,. whwe (‘DA is l.hr disla~w IIPI wwa It?- 
LWCII llw reco~~nlruct.~l primary wrt~ex and the ~~II~~-I~IOIII~~~IIIII 01’ 1,hc lJ,y \\WWK 
(~!DA is required Tao be < 0.01 cm. 

2. The ,,rrtex-s~pnrRI,ion cut (S/A.?). WIIPW S is thy two dinwmiod displaccmml. ol 11~ 
lit.t~rd wrtm I~om l,hr li*am and A,$ is 11,~ wror 011 this cpaul~il.!-. ,?/A.9 is wqurif-(I to 
or >I,. 

3. The track-P7 cut,. This rut, was on t,he P, of both the chargd t~racks l:orn 11,~ arco~laq 
ve~kx. I$ is required to lx >I.75 &V/c. 

The elJicin,cies and the lharkgrowd rejection of each cut is ~IIOWI~ ill t,lw I~RMP given Ihcluw: 

Table 1. Efficimcy ~IKI Background Rejection of t,Iw (~‘utr. 

HIT EFFICIENC’~ BAC’I<GROl~ND REJWTION 
PT >l.i5 &V/c GiW, Yzw 

~!DA<O.Olrn, R.5’% 50% 
.s/lM >I5 48% 5% 

No Ib.ckgroud remaina in R f0.25 (&-V/c’ window about. l,he B,? IIIRSS. aIl.w all cut,s 
are applied. Aeswning n^ brrmching ratio of lo-’ for the &ray Bi - i~+r-. we caludale a 
signal-lo-noise ratio of greater than I. ~1 R confidence level of YO’%. 

6. CONCLUSIONS 

Wt- haw sl.udied the feasibility 01 observing the decay IIIO~P 0: + n+n- in R hild~o~~ 
collider SWII as 1.1~ SSC!. using the ISAJET hIonte &do ad GEANT ~Irl,P(.t~~-sillllllaliou 
parkage. The large co~~d~inalorir Imckgrord Irom olhn. B &rap was t,lw jnai~a COIICWI. 
All,er cds, prillcipdly 011 8ecO~hr~-verkx qualily, we achiwed au Pf~ciwc). 1~ lin<ling 
t?y + n+K rkxays ol 4% and R sign&lo-noise ratio of > 1.0. YO% (~!L. This sinlulal~iou 
indicate lhnl 11,~ SKI roll’ I I< a ewirannwnl provides an opportudy !,o detrrt. n large 8ampJc 
of B,y + n+li-. 
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