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--- Function in this study
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» Calculate energy deposition and ionization by Geant4 .
» Simulate electron drift (transverse, longitudinal diffusion)
» Simulate Lorenz angle in the ATLAS magnetic field
» Amplify electrons according to Polya distribution
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Results of Micromegas Trigger Performance Study
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Pileup (mean number of interactions/BC) Mean Number of Interaction per Bunch Crossing Resolution Requirement
- 80 (Run-3) Track Segment Finding Residual is defined as the difference between
- 160 (Run-4, HL-LHC) Efficiency as a function of n the track segment, as reconstructed by the MM | 749 1.1 mrad 1 mrad
The efficiency of track segment finding for true o2 3 trigger logic, and the true muon direction from @) 4.7%10-5 5%10-3
muons that penetrate all the 8 MM layers are shown ¢ the simulation in the 160 pileup condition.
for different track segments finding conditions: 1::; The resolutions are found to be 1.1 mrad for A9, | ¢@) 1.9 mrad 20 mrad

required number of eta (X) and stereo (UV) hits [1]
(inclusive) within a common slope (R/Z) window.

Track segment finding efficiency decreases due to
VMM dead time in high pileup conditions of high P i
background (BG) hit rate. n .
As coincidence threshold, 3X3UV and 2X2UV are reliable. Conclusion
Even in the innermost region of high BG hit rate, the inefficiency is at most 3 %.

4.7 x 1075 for n, and 1.9 mrad for ¢, respectively.
In the 3 parameters, the resolution meets the requirement.
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NSW upgrade is crucial to reduce trigger rate for future.
We evaluated MM trigger performance with single muon + high
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The occupancy is small enough with regard & ¥ E The resolution meets the requirement and occupancy is negligible.
to the bandwidth limitation in the trigger e —r—— < | The study shows the MM trigger will be competent in the high BG
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