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Segmented Broad Energy Experimental setup: Compton imaging of
germanium detector Compton Scanner undepleted regions
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Segmented Broad Energy Germanium Detector
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Segmented Broad Energy Germanium Detector

Segment4  Core Passivated area Values in the specification sheet of the detector:

Zinmm Net carrier concentration:

101 0 - Top surface: 0.65-10"cm?
- Bottom surface:  0.58 -10"°cm®
Note: The net impurity concentration is given by the
0t crystal grower and could be different than the
values calculated from depletion measurements.
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Segmented Broad Energy Germanium Detector
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Segmented Broad Energy Germanium Detector
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Segmented Broad Energy Germanium Detector
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Segmented Broad Energy Germanium Detector
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Compton Scanner Setup
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Creating Pulse Shape Libraries

From events with 2 hits in the camera:
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Creating Pulse Shape Libraries

From events with 2 hits in the camera:
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Compton Imaging of Undepleted Regions

From events with 2 hits in the camera:
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Compton Imaging of Undepleted Regions

From events with 2 hits in the camera:

1.00 L

Core I T T T T

<
92
G

S S
o
Q

Normalised charge
=)
W
S

depleted 209

1500 2000

0 500 1000
tinns

From events with 2 hits in the camera:

CL0F o |
s f
§ 0.75F
B 0s0F
e
£ o025t 1 4
g 0.00 £ undepleted O | L L ! !
0 500 1000 1500 2000 0 10 20 30 40

inns rin mm

olid
\tate
etectors MAX-PLANCK-INSTITUT
FUR PHYSIK ApDgztt




Rates of Compton Reconstructed Events

Rate of reconstructed events in cts/min
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Rates of Compton Reconstructed Events

Rate of reconstructed events in cts/min
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Event rate and undepleted voltage
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Comparison to Simulation o§
— Simulated undepleted region using the manufacturer values
(scaled by a factor to match the measured depletion voltage)
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Comparison to Simulation )
— Simulated undepleted region using the manufacturer values Simulated undepleted region using an impurity profile

(scaled by a factor to match the measured depletion voltage) with a linear radial dependence: p(r) = Py (1 —1/R)
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Summary
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Segmented Broad Energy Compton imaging undepleted Comparison to simulation to
germanium detector regions with the Compton Scanner estimate the impurity density
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