
Digitization:  
induction & electronics 

L. Lavezzi for CGEM-IT 

With a lot of discussions with 
A. Bortone, F. Cossio, R. Farinelli, M. Greco, S. Spataro 

CGEM software vidyo, 2019-08-29 
1 



Digitization:  
induction & electronics 

Goal 1 -  
Have compatible results with 
1. full induction, i.e. Ramo & weighting field 
2. fast induction, i.e. collected charge 
 
• rewrite the weighting field according to Riegler calculations 
• improve the charge collection calculation in GTS 
 
Goal2 - 
Refine the APV-25 simulation 
 
• implement the different steps of APV-25 operation 
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Induced charge 
W. Riegler 
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Induced charge 
W. Riegler 
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Induced charge 

WF for strips of 580 um 

 
or 
 

Q(t, x) = -e0 * Vw(x, D - v*t)  
with steps dt = 1ns 
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Collected charge 

• For each e- in the avalanche entering the induction gap  
 compute the final position on the anode on the i-th strip 

 consider the electron charge as the charge collected by i-th strip 
 
• For each strip 
sum-up all the collected charges 

 
• Use only charges ending on the active area 
580 um  
 still to be tested with 130 um 
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QIND vs QCOLL comparison 
W. Riegler 

The induced and the collected charge on the strips must be equal,  
once all the electrons have arrived on the anode 
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QIND vs QCOLL comparison 
Charge vs strip number 

• Blue = collected 
• Black = induced 

for four different tracks with incident angle = 0 

Charge  

Strip number 

angle = 0 - PERFECT MATCH 
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QIND vs QCOLL comparison 
Charge vs strip number 

• Blue = collected 
• Black = induced 

for four different tracks with incident angle = 20 deg 

Charge  

Strip number 

angle = 20° - PERFECT MATCH 
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QIND vs QCOLL comparison 
Charge vs strip number 

• Blue = collected 
• Black = induced 

for four different tracks with incident angle = 45 deg 

Charge  

Strip number 

angle = 45° - PERFECT MATCH 
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 induction 
 simulate charge in 1 ns time steps 
 
pre-amplifier 
• ∀ time step get the induced charge 
• ∀ time step update the integrated charge, adding the current dQ 
 

shaper 
• create 27 functions (one for each APV-25 time bin,  25 ns each) 
• get the induced charge in each 25 ns and apply the transfer 
function of CR-RC 
• for each time bin, evaluate all the previous functions and sum 

APV-25 simulation 
• CR-RC shaper 
• t = 50 ns 

Induced current/charge Pre-amplifier  INTEGRATOR Shaper  CR-RC 
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 Full induction + APV-25 measures 80% of the charge 
This is due to the signal time > 50 ns (APV-25 shaping time) 

APV-25 simulation 
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•  we have agreement between the collected and induced charge 
To do: 

• Test with 130 um strips 
• Test with magnetic field on 
• Perform tuning on updated induction  

 
• port full and fast induction to CgemBoss 
 
• add simulation of TIGER chip 
 
 
 
 
 
 
 

THANK YOU FOR THE ATTENTION 

Next… 
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