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Top quark is one of the two missing blocks needed in understanding of theoretical 

picture of elementary particle physics. For experiments at SSC it plays twofold role. If 

it will not be discovered at lower mass (around 150GeV/c2) experiments at SSC should 

demonstrate ability to discover it at wide range of possible masses. AIJ.yway it should be 

carefully studied because, it will represent background for another missing item - Higgs. 

Afm of this note is to provide some help to people working on TDR report on this subject 

for final tuning of parameters. 

Response of GEM detector wu simulated by GEMFAST simulation package (vcmons 

vlll02 and vII202). Production of top wu simulated by PYTHIA and mcch•ni•m of 

gluon gluon (quark anti quark) fusion for top anti top pair production wu considered . 

In standard model heavy top (much heavier than W) decays with almost 100 3 proba

bility to W b. Therefore signatures of t t arc connected to existence of at least two W 

and b-jet in the same event. Very clear signature consist of 3 leptons - 2 isolated and one 

inclusive muon (muon inside b-jet). 

On the fig. l left column of figures represents response of GEM detector to muon from 

W - µv right to muon inside b-jet. In first row dependence of cli4erence in tr&nsvcne en

ergy (meuured in electromagnetic and hadronic calorimeters) in cone R=0.3 and R=O.l . 

(R = .j(o;)' + (6'1)') is presented. In second raw cli4erence in pleudorapidity meuured 
in muon system and in central tracker (matching with CT) is displ&yed. Because multiple 

scattering isn't simulated in GEMFAST it wu incorporated here in simple nnall angle 

approximation. Lut row represents ratio of momentum meuured in CT to one meuured 

in muon system (corrected for losacs in calorimeter). These figures represent idealized 

picture when GEM detector responds to single W from top decay except that pileup and 

thermal noiac in calorimeter arc included. On lig.2 response to electrons from W decay is 

presented. Ratio of energy in 3x3 matrix around bump in electromagnetic calorimeter to 

5x5 ,cli4crence of transverse energy measured in calorimeter in cone 0.3 and electromag

netic calorimeter around cone 0.1, matching in ;, 'I and momentum between meuurcment 

in CT and electromagnetic calorimeter. These figures support selection of following cuts: 
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For isolated muo111 • 

Cuts efliciency 

P.,. > 25GeV/c 83 % 

E;"'(R = 0.3) - E;"'(R = 0.1) < 2 99 % 

l'lm· - 'lc1I < 0.02 97 % 

P.,/P,...,., E (0.8,1.2) 85 % 

track rec:ons. efliciency in musys 87% 

track reco111. efliciency in CT -100% 

For isolated electrons • 

Cuts efliciency 

E;"'(R = 0.3) - E:"'(R = 0.1) < 6 95 % 

EC33/ EC55 > 0.9 -100% 

1,, ..... - ,, .. 1 < 0.02 -100% 

1; ..... - ; .. 1 < 0.02 -100% 

P.,/Pmuoy• E (0.7,1.2) 74% 

track reco111. efliciency in CT -100% 

For inclusive muo111 inside b-jet 

c .. t. efliciency 

P.,. > 5GeV/c 91 % 

E;"'(R = 0.3) - E;"'(R = 0.1) > 5 66 % 

1,,,,.. - ,, .. 1 < 0.04 92 % 

P.,/P,....., E (0.85,1.15) 85 % 

track recons. efficiency in musys 88 % 

track recons. efficiency in CT 50. 70 % 
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CT reco111truction efficiency of inclusive muon illlide b-jet was estimated from GEM

FAST study using isolation criteria and also from full CT Monte Carlo study. On fig. 3 

there are corresponding distributi0111 as on fig.1 but now it represent responae of GEM 

components to real t t event + pileup of on average 1.6 minim1m biased events. Cuti are 

co111eCUtively (from up down) applied. Fig 4. corresponds in same way to fig.2. 

As was reali:ed some time ago one can infer top mass from measurement of peak of ef. 

feciive mass of pair isolated lepton and inclusive muon. Lepto111 in combination should 

have cillferent sign to correspond to lepto111 from the same top decay. On fig.5 above 

mentioned distribution for top mass = 200,250,300 GeV/e' are displayed. Peak values 

have been estimated from simple polynomial fit and corresponding numbers are 49,58,68 

GeV/e'. 
Most important background comes from production Zo + jet and from zo + b ii. Cro11 

section for these processes was estimated by PYTHIA and it i.s 222 nb and 4 nb respec

tively. By using as isolated lepton electron, background from this mode i.s auppreued to 

decay Zo -+ rr where one .,. decays in .,. -+ 01111 and other in .,. -+ 1'1111 mode. P, depen

dence of isolated lepto111 from this source i.s much softer then P1 distribution of isolated 

. leptOlll from W and this background i.s largely auppreued by P, cut. Estimated level for 

top mass = 200 GeV/e' i.s 4 % (in above conditiOlll). 

Direct measurement of top mus is possible when one i.s able to measure 3 jets from top 

decay. Our approach is following: We select isolated lepton and at least 3 jets in pseudo

rapidity region (·2.5,2.5) with P, greater than 25 GeV/c. Two closest jets (in ;,T/ plane) 

with P, of dijet greater than 180 Ge V are selected. Di.stance in ;, 'I plane should be less 

than 1. Effective mass distribution is presented on fig. 6 (upper left ). Candidate of b-jet 

associated with W from t decay i.s selected aa closest jet to already selected dijet with 

distance less than 2 (phi, 'I plane). Effective mass distributio111 of three jets for top mass 

200,250 and 300 GeV/e' fills rest of the figure 6. Extra condition was applied for top 

at mass=300 Ge V/ e2. P, of combination of b-jet candidate and isolated lepton should 

be greater than 180 GeV /c. Distributio111 are norma!Wod to one SSC year. Above used 

selection criteria are good enough to find top mus peak in three jet elfective mus dia

tribution, but than different strategy should be adopted, depending on mus of the top. 

As most important background to this process is considered W + jets production. This 
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background wu estimated also by PYTHIA and according to our estimate it contributes 

to 3 jets (1electecl u above) by the same order of magnitude as signal (for top man = 
200 GeV/ti'). Nevertheless it is not co111idered too dangerous because its effective masa 

dependence is quite different from signal. 

I would like to thank Melin Huang who helped me a lot at the early stage of this work. 
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