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IMPORTANT TOPICS

A Charging up for electrons and ions on THGEM @ 1000V
Q Effective gain, charges deposition distribution on z axis
ad Development of the dynamical step for iteration calculations

O Conclusions and Future Work



THGEM CHARGING-UP

SIMULATION

Q First attempt to simulate Thick-GEM charging

d We extended the method for Thick-GEM with an insulator thickness of
0.4mm and 1mm pitch, 0.5 mm hole diameter and 0.7 rim diameter
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THGEM CHARGING-UP

FFF.GAIN FOR 1000V

O We observe a decrease on Ger 5
gain, that appear to reach i
some stabilization 4'8; .

4.6f

Q We will try to measure this in I
the next months on lab 4'4;

4.2}

d We need a lot of points to

have stabilization, which

mean that we need a lot of 3.8}
simulations for each voItage 0 100 200 300 400 500 600 700 800 900

x 0.5 x 10° avalanches

~900 points x 20 minutes/point = ~13 days
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THGEM CHARGING-UP

DYNAMICAL STEP

By now we made avalanche by avalanche simulations

The step number of avalanches on each iteration was constant (on the last
example, THGEM @ 1000V the step was 5x10° avalanches/iteration)

This process is very slow when the gain on the detector is high, and we have
a lot of secondary electrons to track

How to improve this? Dynamical step between iterations could be an
answer...



THGEM CHARGING-UP

DYNAMICAL STEP

1) In the first iteration we simulate 1000 primary electrons to know the
deposition/avalanche and the gain.
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3)

4)

THGEM CHARGING-UP

DYNAMICAL STEP

We multiply the deposited charges/avalanche times the iteration step that
we want to use, and do a new field map.

We repeat 1) for the iteration i=1

Comparison between number of charges deposited on iteration i=0 and
iteration i=1:
If the difference is very small, we repeat iteration 1 with larger step

If the difference is very large, we repeat iteration 1 with smaller step
Else, the difference is between accepted values, we proceed to iteration i=2



THGEM CHARGING-UP

DYNAMICAL STEP - EXAMPLE

QO Simulation of iteration 0 with 1000 avalanches;

ITERATION I=0 WITH

1000 P.ELECTRONS
O We got ~0.1 deposited charges/avalanche
COUNT THE NUMBER OF
QO We choose the first step of 2000 avalanches CHARGngl\FI’-IE_%ECTRON )
O Create the new field map of the iteration 1 with 0.1x2000 NEW EIELD MAP WITH
deposited charges on insulator CHOSEN STEP »
QO Simulate iteration 1, and got ~0.08 deposited ITERATION I=1 WITH
1000 P.ELECTRONS
charges/avalanche. }
COUNT THE NUMBER OF

Q The variation ~20%. If this number is
sufficient to change the gain, we go to the

next iteration, if it is not, we do again /’\

iteration 1 with a step of 2500 avalanches ey —— Fapp—————

(just as an example) DEPOSITION MORE DEPOSITION LESS IF IS ACCEPTABLE
THAN X % THAN X %

CHARGES/P.ELECTRON
ON I=1

REPEAT ITERATION REPEAT ITERATION START
1 1 ITERATION 2



THGEM CHARGING-UP

DYNAMICAL STEP

QO Our main problem by now is to now the percentage of variation to include on the
algorithm.

O We just started applying the method, we need some time to comment the efficiency on
time. If we have success, we will be able to optimize the time for all the simulation.

A This could allow us to test much higher gains, and much more detectors, in a more

efficient way .
eff

O For the Thick-GEM @1000V , we can have the same S
results with a few points — more points where the 4.8}
gain has large variation and less points where the ,gf
variation is more smooth (black points only as an '

4.4}
example!)

4.2}
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FUTURE WORK

A Apply and improve the method on GEMs and Thick-GEMs

Q Do previous simulation obtained on GEM'’s to validate the method

Q Study other drift mediums (Xenon, Neon, Ar/Co2)

A Experimental simulation of Thick-GEMs on our lab — beginning of 2013.
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Q Thank you for your attention.

Q Your comments/suggestions are welcome!
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