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Digitization:
induction & electronics

Goal 1 -

Have compatible results with

1. full induction, i.e. Ramo & weighting field
2. fastinduction, 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



Induced charge

W. Riegler

Signal Induction by Moving Charges

If we segment the grounded metal ® The charge induced on the individual
plate and if we ground the individual q Vv strips is now depending on the position
strips, the surface charge density ® z, of the charge.

doesn’t change with respect to the

> If the charge is moving there are currents
continuous metal plate.

flowing between the strips and ground.

= The movement of the charge induces a
current.
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Induced charge

W. Riegler

Weighting Field for a Strip in a Parallel Plate Geometry
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Induced charge
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Collected charge

TTTT FFFET

* 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



Q,\p VS Qo cOMparison

W. Riegler

Total Induced Charge Induced Charge, ‘Collected’ Charge

The fact that the total induced charge on an electrode, once ALL charges have arrived at the
electrodes, is equal to the actual charge that has ARRIVED at the electrode, leads to very different
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After ALL charges have arrived at the electrades, the total induced charge on a given

electrode is equal to the charge that has ARRIVED at this electrode. Still, the signal is not due to charges entering the

amplifier from the detector, it is due to induction by

Current signals on electrodes that don't receive a charge are therefore strictly bipolar. the moving charge. Once the charge has actually
02/07/19 W. Rieglar, Signa s in Detectors 45 arrfyédidl the electrode, the signal ig'bEFdler. Signals

The induced and the collected charge on the strips must be equal,
once all the electrons have arrived on the anode



Q,\p VS Qo CcOMparison

Charge vs strip number
* Blue = collected
* Black = induced
for four different tracks with incident angle = 0
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Q,\p VS Qo CcOMparison

Charge vs strip number
* Blue = collected
* Black = induced
for four different tracks with incident angle = 20 deg

Charge A ©
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Q,\p VS Qo CcOMparison

Charge vs strip number
* Blue = collected

* Black = induced
for four different tracks with incident angle = 45 deg

Charge A
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APV-25 simulation
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induction
- simulate charge in 1 ns time steps

pre-amplifier
* V time step get the induced charge
* V 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

Full induction + APV-25 measures 80% of the charge
This is due to the signal time > 50 ns (APV-25 shaping time)

=]
L]

charge [fC]
o
=]

40

30

4
20

10

D""l""ll"'l""l""ll"'l"

0 10 20 30 40 a0 60
angle [deq




Next...

* 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



