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Calculation of lonisation with Garfield

Energy loss by primary charged particle
Emission of J-electron and atomic relaxation

Transport of § electron(s)

Amplification of ionisation
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Calculation of lonisation with Garfield

Energy loss by primary charged particle

» PAIl model (e.g. Heed)
» SRIM/TRIM
» MIP

Emission of d-electron and atomic relaxation

Transport of § electron(s)

Amplification of ionisation

Heinrich Schindler (CERN) lonisation 24 November 2009

2/15



Calculation of lonisation with Garfield

@ Energy loss by primary charged particle

» PAIl model (e.g. Heed)

» SRIM/TRIM

» MIP
@ Emission of -electron and atomic relaxation
e Transport of § electron(s)

» Heed algorithm (phenomenological)
» Microscopic tracking

@ Amplification of ionisation

» Townsend coefficient a (E)
» Microscopic tracking
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Photoabsorption-lonisation (PAI) Model

Particle: charge ze, speed (¢

Medium: complex dielectric function e = &’ + ie”,
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Photoabsorption-lonisation (PAI) Model
@ Argon

0.01
0.001 |
0.0001 |
le-05 |
1e-06 [
le-07 |
1e-08
le-09
le-10 |
le-11 |

im ()

le-12 L L L
10 100 1000 10000

photon energy [eV]

Heinrich Schindler (CERN) lonisation 24 November 2009 4/15



Photoabsorption-lonisation (PAI) Model
e Argon, 2 GeV/c
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Photoabsorption-lonisation (PAI) Model
e Argon lcm, 2 GeV/c 7
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Photoabsorption-lonisation (PAI) Model

@ Silicon
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Photoabsorption-lonisation (PAI) Model
o Silicon, 2 GeV/c 7
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Photoabsorption-lonisation (PAI) Model
o Silicon 100 um, 2 GeV/c 7
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Microscopic Tracking

@ MC transport of electrons using cross-sections from Magboltz
database
@ Based on Monte algorithm from Magboltz/MIP

@ C++ version interfaced to Magboltz 8 available
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Microscopic Tracking

@ Magboltz 8.6: cross-sections for electrons in Ar
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Microscopic Tracking

Magboltz
Exp. Data (Schlumbohm)
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Microscopic Tracking

@ Argon: W value for electrons
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Microscopic Tracking
o First test: Cluster size distribution for Ar, Gy =4
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