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Figure 1. The SDC tracking system used in this study. The dolted lines show the boundary betweea the silicon and scintiliating

fiber systems. This study only makes use of the barrel detectors.

ticle crosses the center of the fiber near the readout fiber
and 2.9 are produced if it crosses 400 cm away. The
actual number of photelectons produced is randomly
selected from a Poisson distribution and a fiber is digi-
tized (i.e. recorded as being hit) if this number is at least
one.

Event Generation

We generaied a series of runs each containing 100
primary cvents with varying numbers of background
events to simulate different SSC luminosities. The pri-
mary cvents were 300 GeV Higgs decaying into two Z-
bosoas with one Z decaying into two muons and the
otber into two electrons. These were gencrated using
Isajet with the control file listed in Appendix B. The
eveols were filtered to select only those for which all
four lepions had |0} <0.85.

Background was generated using Pythia QCD
inelastic cveats in all crossings from foar before the
interesting event throug): two after. The SSC design
luminosity of 10°>/cm*/sec was simulated with an
average of 1.6 such events per crossing where the acosal
number of gencrated events was selected from a Poissos
distribution. Other hminositics were obtained by scal-
ing this average. The vertex position of each generated
event was independently selected from a distribution

Gaussian in z with ¢ = 5cm and in x and y with
¢ = S5um.

Occupancies
After generating events and tracking them through
the detecwr, the occupancy was measured separately for
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Figure 2. Occupancy contribution from one background event
in different beam crossings.
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Figure 3. Silicon occupancies as a function of luminosity.

layer] La=0 Laly La3ly, L=6l, L=10l,
0.00140 0.00194 0.00309 0.00458 0.00687
0.00089 0.00126 0.00203 0.00200 0.00454
0.00088 0.00130 0.00214 0.00313 0.00480
0.00078 0.00118 0.00168 0.00287 0.00445
0.00053 0.00080 0.00135 0.00200 0.00310
0.00048 0.00074 0.00126 0.00186 0.00288
0.00031 0.00048 0.00085 0.00127 0.00108
8 | 0.00023 0.00037 0.00085 0.00087 0.00151
Table 1. Average ocupancics in each of the silicon barre] layers
for our central H =5 ZZ — 2)12¢e gvents with different
background luminosities (Lo = 10°%/cm*/sec). Layers are num-
bered startting al the inside.

~NeM e LN =

each superiayer. The occupancy is defined (0 be the frac-
tion of chassels which have been digitized. Figure 2
shows the average occupancy contributed by single
background cvemts in different beam crossings. The
Higgs occupaacits for each of the silicon layers are
givea in figwre 3 and table 1 and the scintillating fiber
occupancies appear in figure 4 and table 2.

Track Recoustrection

Track fiading and reconstruction were performed
with the program TRF (SDCSIM package TR). TRF
uacs a road-following technique with a road map pro-
vided by the wser &t run time, Tracks were found in three
ways: is silicoa oaly, fibers only and in the combined
systcm. The combincd fitting was done by extrapolating
the silicon tracks in to the fibers. In all cases tracks were

Scintillating Fiber Occupancies
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Figure 4. Scintillating fiber occupancies as a function of lumi-
Dosity.

layer] =0 Lalg Ladly L=bl, L=10Lg
C1 [ 0.0035 0.0054 0.0005 0.0140 0.0211
C2 ]0.0058 0.0095 0.0170 0.0281 0.0400
C3 0.0108 0.0170 0.0310 0.0471 0.0731
C4 |0.0124 00212 0.0382 0.0590 0.0014
CS5 |0.0168 0.0250 0.0539 0.0848 0.1283
Table 2. 08 for each of the scintillating fiber super-
layers for our central H —)no—’!‘,&}e events st different

background luminosities (Lo = 1 /sec). Supexiayers «e
labeled from outermost C1 10 inpermost CS.

found and fitted with a radial veriex constraint imposed
and then were refit without the vertex constraing.

Annlysis

The performance of the tracking sysiem is cvaluaied
wsing the leptons from the Higgs decay. There are 200 of
each in each of our runs. We define candidate tracks ©
be the subset of these that intercept all the silicon basrels

and have py greater than § GeVic. Approximmely 10%
of the gencrated leploas did pot meet theae crieria most
because they missed some of the silicon deweciors due 0
flumations in the z-position of the vertex.

Each of the reconstructed tracks is compared with
each Moate Carlo track by calcuiating the masch chi-
square defined by:

% = T AT - TP E @- T
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Muon Vertex z Resolution
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PARAMETRIC PERFORMANCE

ACCEPTAMCE  Hieed — 49 s0%
|
- HiecS» 4 AFr o.lG(T_e_V) ¥ BasED ;3 NOV.
- (Socevle) 2k < 3.7}
*ye- R
-1
HieH B m A%r . o. Q&l’)
(aTev)) | iy c
alran 2 0.00%4

AZ ( shower max ) V. 2Zmwmm
Az (beam ttne?) 1.3 mm

A7 (wuon delector) 2L omm



