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Drift Voltage
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An Am-241 source
emits alpha particles.

K\Whatis Insidethe chamber

The alpha particle is detected

/ \ by a surface barrier detector.
/ . . Y_+10V

Alpha particles travel through Along its way, the alpha particle
low pressure propane gas. ionizes propane gas molecules.

12




O

An Am-241 source A negative high voltage is A dielectric plate is used
emits alpha particles. applied at the cathode. to measure the signal.
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\\o Howisthe signalproduced ElectronAvalanche
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0.2 -
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COMSOL Multiphysics;- 0.2
MC Simulation based —4
on Garfield++ (CERN).
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Create 3D model of detector Create meshing Calculate electric field

K Electric Field Calculations with COMSOL
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¥ Input Parameters
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Name Expression
GEM radius_hole 0.075
GEM_Rim_Hole 0.002

GEM _thickness _total 2
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AlphaParticle
(z =-1-1 cm)
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AGarfieIdHrequiresmobility data

K\o Problem: Mobilitydatafor propanegas /

(

AThereism datasetfor propanemob”ity ;;r: Mobility of CO2+ ions in CO2 measured for T=383 K

S# Accuracy: 4 %
A# Data from Atomic Data and Nuclear Data Tables 66, 37-95 (1995)

at low pressurest for our electricfield. s L.A.viehland and E.A.Mason

6# Electric Field in Td (E/N) (multiply by 258 for V
7 S

- 1 (Reducednobilities
We mustassumea mobility value g o L

14 148 1.16

15 178 1.12 N YVE ) g

__ 200 1.08 e r] Ys l ( X %
:*- 300 l:E‘IEI X (p T["Y U

We cannot interpret The 1 506 6.9
lon arrivaltime Isindependentof the [
simulationresults mobility. -~ Prendigin
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Current: The FIRE detector measures the frequency of ion registration with a single hole.
Future: Analyze ionization tracks with muttole detector.

K\o Multi-hole detectordesign
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AForeachannquscalculate

O A «How many ions that started within this
annulus reached the cathode?»

Funnelsize
\1\3 Asetu pis radiallysymmetric

APIotasafunction of radius

% of ionsthat reachedcathode

A

100%

r [cm] 34
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Pitch for different Hole Diameters
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Propanegaspressure

Dielectricplate hole pitchdoesnot depend

on gaspressure
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Drift voltage

Higherdrift voltage

MSmallerfunnel effect
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ldeal pitchconfiguration

Ideal pitchcanbe calculatedfor any.
A Holediameter
A Pressure

A Electrictield configuration
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