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Today, I'll show
1. Tracker Hit Occupancy
2. Two-track separation
3. Track reconstruction efficiency
4. Momentum resolution
5. Higgs mass resolution



In this study, we use
GEANTA4 Full detector simulation
+ tracker hit position smearing
Assuming SDMar0O1 detector parameters:
5 layer Si tracker:
R = 20.05, 46.30, 72.55, 98.80, 125.05 cm
B=5.0 Tesla
Track finding
.. Cheater (makes one track from one particle)
Track fitting
.. Using Kalman Filter € Thanks to T.Abe

Here we only use Barrel region (]Jcos6|< 0.8)



Tracker Hit Occupancy

e‘e- > tt > 6 Jets, Vs=500 GeV, nolSR, no

beamstrahlung
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Tracker Hit Occupancy
ete- > tt > 6 Jets, Vs=500 GeV, nol SR, no beamstrahlung
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Minimum hit-hit distance
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Hit merging rate
ete- > qq (g=udsch), Vs=500 GeV, nol SR, no beamstrahlung

Hit merging rate
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Additional Hit in a strip ... ~10-2 at pitch size < 200 um



Track Reconstruction efficiency vs. pitch size
For E>0.5 GeV, |c0s6]<0.8
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Track Reconstruction Efficiency

Track Reconstruction Efficiency
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Momentum resolution

Generate single particle at |cosO] =0
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Resolution at low momentum region is worse than expected




Momentum resolution SD vs LD
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Higgs recoil mass resolution
e*e- > ZOHO Events, Y¥s=500 GeV, M, =140 GeV, no ISR, no beamstrahlung
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Z° Mass (GeV) Recoil Mass (GeV)
Reconstructed Z° mass Recoil H° mass

01.3+ 1.27 GeV 139.9+ 4.63 GeV (FASTMC)

91.3+ 1.72 GeV 139.9+ 4.61 GeV (GEANT4)

91.2+ 1.45 GeV 139.9+ 4.63 GeV (FASTMC)

90.8+ 1.94 GeV 141.3 + 5.56 GeV (GEANT4)



Summary:

Using the GEANT4 simulationt+Kalman filter,
We start Si tracker Full simulation study

* Tracker Hit Occupancy level ... 102 ~10-3 at inner most
Comparable to the estimated BG level from IR simulations
.. We just started the IR/beam-delivery system simulation
using GEANT4 at Tokyo
- useful for the detail BG study Iin Si tracker

* At low-P region:
Track reconstruction efficiency is very low
Momentum resolution is worse than expected
Linking the Vertex detector hits may help
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