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Tutorial instructions

https://confluence.infn.it/display/muoncollider/Tutorial

https://github.com/MuonColliderSoft/MuC-Tutorial.git

Detailed set of instructions/documentation for simulation and
reconstruction setup for new users (Slack).
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Tutorial-1: signal
At 1.5 TeV COM energy for signal process

µ
+

µ
−→ Hνν̄ → bb̄νν̄

Reco jets: kT with R=0.7, pT > 5 GeV and |η |< 2.5
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Number of jets in the event
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Jets transverse momentum
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Tutorial-1: signal

E_histo
Entries  4240
Mean    125.1
Std Dev     112.9
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Jets energy

For events with 4 jets or higher:
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Entries  774
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Std Dev     27.06
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Tutorial-2: BIB
Tracker, Calorimeter and Muon Detector Layout:
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ECAL and HCAL calorimeters
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Tutorial-2: BIB

MC truth particles time of arrival (ToA) at detector entry point
w.r.t bunch crossing.

Note: neutrons and hadrons have negative T −T0 values.

h06_T_ph
Entries     6.27742e+07
Mean   0.5907
Std Dev      2.16
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Tutorial-2: BIB
Reconstructed hit time in Tracker and Calorimeter:

h03_time_itB_L0
Entries  520175
Mean   0.1238
Std Dev    0.3417

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
 [ns]0 - Treco hitT

310

410

h03_time_itB_L0
Entries  520175
Mean   0.1238
Std Dev    0.3417

hit Time (Tracker)

h03_time_otB_L0
Entries  416000
Mean     0.23
Std Dev    0.3954

h03_time_otB_L0
Entries  416000
Mean     0.23
Std Dev    0.3954

h03_time_vxdB_L0
Entries  523341
Mean    0.411
Std Dev    0.3874

h03_time_vxdB_L0
Entries  523341
Mean    0.411
Std Dev    0.3874

h13_time_ecalB
Entries  5373958
Mean    1.211
Std Dev      2.16

0 2 4 6 8 10
 [ns]0 - Treco hitT

410

510

610
h13_time_ecalB
Entries  5373958
Mean    1.211
Std Dev      2.16

hit Time (ECAL Barrel)

h14_time_hcalB
Entries  187504
Mean    5.001
Std Dev     3.019

0 2 4 6 8 10
 [ns]0 - Treco hitT

310

h14_time_hcalB
Entries  187504
Mean    5.001
Std Dev     3.019

hit Time (HCAL Barrel)

7 / 10



Tutorial-2: BIB
Reconstructed hit energy in Tracker and Calorimeter:
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Tutorial-3: signal and BIB (yet to analyze in detail)

Signal is an event with 1000 prompt muons with uniform pT
between 0 and 100 GeV. We study the differences between signal
with and without the background (BIB).
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Tutorial-3: signal and BIB
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