Challenge in MPGD Simulation ad Calibration
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Detailed simulation tools
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Garfield++
for ionization and
electron motion

Spice and others for the
electronics response
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Workflow in parametrlzed S|mulat|on
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Workﬂow N parametrlzed simulation
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Tuning of a simulation
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Triple-GEM simulation and tuning
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Signal formation in simulation

(a) INDUCTION SIGNAL (b) PRE-AMPLIFIER
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Signal formation in simulation

(a) INDUCTION SIGNAL (b) PRE-AMPLIFIER

Induced charge [fC]
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Chqrge §nd Time based algorithms
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Signal formation
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Signal duration impact
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The signal duration depends

strictly on the incident angle: if the - pp—— e
track is orthogonal then the
duration length is maximum, then .
its impact on the charge and the i
time measurements. A i
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Slgnal duratlon iImpact: charge
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Ballistic deficit vs signal duration (E-branch)

Qe from 0% to 21% for
signals from 10ns to 250ns
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Signal duration impact: time
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Signal duration impact: time
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Chqrge §nd Time based algorithms
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Impact on the tim
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Time-walk: the signal amplitude affects the time
measurement. The correlation between charge and
time is studied as a function of the threshold levels

0-80 ns contributions
Time-reference: Tiger chip are synchronized but the
time measurement of the same event can differ due
to geometrical differences (i.e. routing, strip length,
etc)

0-40 ns contributions
Time-propagation: The signal propagation from the
induction point on the strip and the electronic

channel affects the time measurements

0-5 ns contributions
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The example of the Time-Walk
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Experimental with Simulation

injected signal

Experimental with
real signal
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Outlook
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* Detector knowledge depends on the experimental and simulation measurement

* Simulations are very powerfull to test the detector in a wide range of
configuration but it needs an accurate tuning

* The results interpretation from experimental and simultaions depends strongly
by the tools used and the analysis performed

* Charge and time measurement depends both by the detector and the electronics

* Good spatial resolution performance needs an homogeneous time measurement
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