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What is inside the detector chamber?

An Am-241 source
emits alpha particles.

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.
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How is the sighal produced?
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How is the signal produced? Electron Avalanche
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Simulation of electrostatic Fields
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\> Why do we need to consider effective drift voltage? C/
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COMSOL Multiphysics

Simulation of electrostatic Fields

Why do we need to consider effective drift voltage? C/
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lon Arrival Time
1\( 00000 CE

v Udrift
d

K Vari ft
Arrival5'léli(r)ne [us] %0 1000 E Propane

B Mobility
0.7
0.6
=<
50_5-
2
e p [Torr] 273 0.4-
7 760 T[K]
0.3-
I R N I o
10"° 10? 10%° 10° 103°

E/N [Td] 3




Experiment: Drift Voltage

An Am-241 source A negative high voltage is
emits alpha particles. applied at the cathode.

A dielectric plate is used
to measure the signal.
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The alpha particle is detected

\ by a surface barrier detector.
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Alpha particles travel through A positive drift voltage is

low pressure propane gas. applied at the anode.

Along its way, the alpha particle
ionizes propane gas molecules.
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l Experiment: Influence of Cathode Voltage
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K\ Case: Homogenous Electric
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Inhomogenous
Electric Field

Q\ Case: Inhomogenous Electric Field
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l\> Case: Inhomogenous Electric Field C/
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MC Simulation: Qﬂ g
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MC Simulation: Qﬂ : :
Inhomogenous lon arrival time < Match arrival time to :
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Case: Inhomogenous Electric Field

) For each drift setting, calculate linear fit:
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Applymg Correction Factor to Experimental Data
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Outlook

* Measurements with different gases

* Nitrogen (N,)

* lon Mobility
* Propane (C;Hg)
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Contact information & Sources

Irina Kempf

Email: irina.kempf@uzh.ch
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