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Preamble
The simulation is a hidden component of the 
design and realization of a detector

Chapter 1  the origin of the quest–
The hero, Parsifal, is searching for the sacred Graal: a fast and reliable simulation of 
the response of a micro pattern gas detector to the passage of the ionizing particle
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Chapter 2  the first trial: the triple-gem–
The hero, Parsifal, simulates the response of a triple-gem to the passage of a particle [3] and showed its success  @ acat19 [4]

procedureprocedure
◗ Each physics process (ionization – gain – electron drift – induction – electronics) is treated separately and independently [1]
◗ A garfield++ [2] microscopic simulation is run once–and–for–all to extract the parameters which are set as input in Parsifal
◗ A Sampling from parametrized distributions is used in Parsifal to get fast and reliable results

Chapter 3  the second trial: the – µRWELL
The hero, Parsifal, challenges a new type of tracker, which has an additional ace in the hole: a resistive layer that spreads the electron avalanche, quenches possible sparks and fires more anodic 
strips. Must add to the simulation a proper treatment of this peculiarity: the presence of the Diamond Like Carbon resistive layer 

◗ q charge the avalanche
◗ x0 electron starting position

◗ σ0 width of the avalanche
◗ t0 starting time of the track
◗ τ = RC

ELECTRONICS (APV – 25)ELECTRONICS (APV – 25) ◗ Qpreamp = integrated charge 
◗ t0 starting time of the track
◗ τ shaping time of the APV25

Chapter 4  the duel with the single charge–
The hero, Parsifal, handles a signel charge entering the amplification well and inducing a 
current on the readout strips: a spread is applied to it, depending on τ = RC

◗ The current is a delta on the middle strip and 
then flows to the neighboring ones (blue, black)

Chapter 5  the attack of the many electrons–
The hero, Parsifal, faces a 10000 events, producing many electrons which are multiplied in the 
wells and induce a current on the readout strips

If  >τ  60 ns, then the resistivity is too large to observe any spread

◗ The electronics has a shaping time = 50 ns

◗ A single charge q=1 is injected @ t0= 50 ns On the middle strip
◗ The charge is spread with a  τ = 10 ns

Epilogue
The hero, Parsifal, continues his quest  …

follow him for more adventures!

micro resistive wellmicro resistive well [5]
◗ MICRO–PATTERN GAS DETECTOR (MPGD) 
◗ compact 
◗ Spark–protected 
◗ single stage of amplification

charge density spread on the resistive layer charge density spread on the resistive layer [6, 7]

◗ t = time
◗ w = width of the avalanche
◗ x, y = position coordinates

◗ N = number of electrons in avalanche
◗ Qe = electron charge
◗ h = 1 / RC

Principle of OperationPrinciple of Operation
◗ HV between the copper top layer and the DLC resistive HV between the copper top layer and the DLC resistive 

 → → electrons electrons amplificationamplification in the hole (well) in the hole (well)

◗ charge dispersion on the resistive layer with charge dispersion on the resistive layer with τ = RCτ = RC
◗ R = anode surface resistivity; C = capacitance per unit areaR = anode surface resistivity; C = capacitance per unit area

◗ Segmented strip readoutSegmented strip readout

Adaptation to one–dimensional stripAdaptation to one–dimensional strip

◗ For More information, email to : lia.lavezzi@to.infn.it - rfarinelli@fe.infn.it 
◗ Parsifal for Triple – gem, available @ https://github.com/Hilldar/PARSIFAL.git (branch triplegem)
◗ PAPER available on ArXiV https://arxiv.org/abs/2005.04452
◗ Paper submitted to Computer Physics Communications

[5] farinelli r, acat 2019 proceedings
[6] dixit ms et al, NIM A 518 (2004) 721-727
[7] dixit ms & rankin a, NIM A 566 (2006) 281-285

Fundings
this project has received funding from the Eu commission, in H2020 
research and innovation programme, under the grant agreements:
◗ 101004761 (Aidainnova) 
◗ 871072 (EURIZON)
◗ Rise–msca–h2020–2019 (fest)

ACAT 2022 – 21st International Workshop on Advanced ACAT 2022 – 21st International Workshop on Advanced 
Computing and Analysis Techniques in Physics ResearchComputing and Analysis Techniques in Physics Research

https://arxiv.org/pdf/2005.04452
https://ieeexplore.ieee.org/document/1008457
https://garfieldpp.web.cern.ch/garfieldpp/
https://iopscience.iop.org/article/10.1088/1748-0221/10/02/P02008
mailto:lia.lavezzi@to.infn.it
mailto:rfarinelli@fe.infn.it
https://github.com/Hilldar/PARSIFAL.git
https://arxiv.org/abs/2005.04452
https://indico.cern.ch/event/708041/contributions/3272133/
https://arxiv.org/abs/physics/0307152
https://arxiv.org/abs/physics/0605121

	Slide 1

