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@ Geant4 Trigger Study

© Single Cell Behaviour
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Problem

miniBETA requires coincidence between chamber and trigger: cell ratio's
in single plane should be geometrical

Experimentally, however:

Comparison of cell ratios

45 45Ca 90Sr

HEl Experimental
4oy 17T [ Geometrical
35} 1t 1
30t 1t 1

Relative detection efficiency (%)
= = N N
o wu o Ul

4

o

Leendert Hayen (IKS KU Leuven) miniBETA Simulations LPC-IKS Meeting, Dec. 15 3/16



Scintillator study

Inefficient scintillator: do proper scintillation propagation
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Example: Monoenergetic electron

Detected Photon Count vs Radial Distance
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Light maps

Detected Photon Count vs Radial Distance For 45Ca Detected Photon Count vs Radial Distance for 90Sr
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ICIENCY CUrves

Eff

Efficiency vs Distance for 90Sr

Efficiency vs Distance for 45Ca
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Cell ratios
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Comparison of cell ratios
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TDC Spectrum

Goal is to explain experimental TDC shape

12000 T T T

200 300 500 600
TDC [ns]

Leendert Hayen (IKS KU Leuven) miniBETA Simulations LPC-IKS Meeting, Dec. 15 9 /16



Three necessary parts
@ Geometrical cell illumination
@ Electric field inside hexagonal cell

© Propagation of electron in hexagonal cell
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Three necessary parts
© Geometrical cell illumination: Geant 4
@ Electric field inside hexagonal cell: COMSOL
© Propagation of electron in hexagonal cell: Custom code

Focus on topics 2 and 3
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Electric fields

Electric field norm (V/m) Logarithm of Electric potential (V)
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Electron propagation

Consider average movement of electron in electric field.

d?x - dx
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with o(E) cross section and A\(E) fractional energy loss
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Electron propagation

Consider average movement of electron in electric field.

d?x - dx
=qE — K—
dt? q9 dt

lo 1
KO( E7A1/4

with o(E) cross section and A\(E) fractional energy loss

Me

where

Integrate equation of motion to get TDC time vs position in cell
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TDC in cell

TDC times in the cell

320
0.005} | 280
240
£ 0.000| | 200
>
160
120
~0.005 1
80
40
—0.010} . |
-0010 _ —0.005 0.000 0.005 0.010

X (m)

Leendert Hayen (IKS KU Leuven) miniBETA Simulations LPC-IKS Meeting, Dec. 15 14 / 16



TDC Spectrum
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Stability struggles

TDC dependence on angle for R=8.3 mm
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