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Germanium Detectors - Physics Motivation

Search for Neutrinoless double 
beta decay
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Germanium Detectors - Physics Motivation

Search for Neutrinoless double 
beta decay

e.g. w
ith

 7
6 Ge (enriched) Germanium Semiconductor 

Detectors

Source == Detector -> High Detection 
efficiency

Excellent Energy Resolution -> good 
sensitivity and background discrimination
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BEGe - Design

Point Contact, here +4500V
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Segmented BEGe - Detector Design

Seg. 1

Seg. 3

Seg. 2

Point Contact

Passivation

Seg. 4
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Experimental Setup and Acquired Data 
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Energy Spectrum
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Energy Spectrum
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T-dependence
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T-dependence
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Look at Segments
Phi- and r- Dependence
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TDetector = 89.6 K
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Phi- and r- Dependence
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TDetector = 89.6 K



Look at Segments
Phi- and r- Dependence

Fit with 2D-
Gaussian
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TDetector = 89.6 K



Look at Segments
Phi- and r- Dependence

Fit with 2D-
Gaussian
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TDetector = 89.6 K



Look at Pulses
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Averaging selected pulses 
to form “Superpulses” TDet = 98.4 K



Look at Pulses
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Data Simulation
Depth: 0.2 mm
No surface charge

TDet = 98.4 K



Look at Pulses
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Data Simulation
Depth: 0.2 mm
No surface chargeData Simulation
Depth: 0.2 mm
Neg surface charge

TDet = 98.4 K



Look at Pulses
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Data SimulationData Simulation

Depth: 0.2 mm
Neg surface charge

Depth: 0.2 mm
Pos surface charge

TDet = 98.4 K



Behaviour right beneath the passivation layer:

● Low-energy peaks shift towards lower energy
○ r- dependence seems to increase for higher temperatures
○ affected zone grows with temperature

● Energy is shared between  neighboring segments
○ charge (hole) trapping / charge diffusion

Next Steps:

● Explore surface charge up scenarios with simulations

● Study the effects with a geometrically identical p-type detector

Summary and Outlook
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BACKUP
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Signal Formation



Signal Formation



Data Simulation
Depth: 0.2 mm
Pos surface charge
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Data Simulation
Depth: 0.2 mm
Pos surface charge
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Data Simulation
Depth: 2 .0 mm
No surface charge
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