
  

Bias Voltage Optimization

● SiPMs are sensitive to UV light
● PDE saturates vs bias voltage
● Need to find optimal bias voltage for 

UV wavelengths

Targeted Alpha Therapy (TAT)
● Alpha-emitters are transported to tumour and accumulate.
● Alpha-emitters have high LET  effective and local treatment.→
● Problem: Verification of dose distribution

Proton Therapy
● Protons deposit most of their energy 

at a certain range (  Bragg-peak)→
● Real-time range monitoring and dose 

verification

Radioactive Tracers
● Zn-65 1.12 MeV gammas

 Efficacy studies of → Diabetes medication
● Mg-28 1.34 MeV gammas

 Efficacy studies of → Alzheimer’s medication 
● K-42 1.52 MeV gammas

 Examination of potassium channels in the → heart muscle
● Fe-59 1.10 MeV and 1.29 MeV gammas

 Studies of → iron metabolism or localisation of red blood cells

Compton Camera

Hardware Characterisation 
for the Development of a 

Compton Camera for Medical Imaging
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Silicon Photomultiplier (SiPMs)
Conventional Methods
X-rays, scintigraphies, PET, SPECT, ...

Existing Compton cameras
Applied e.g. in astrophysics, nuclear
safety, rarely medicine

Siegen Compton camera
Goal: open up energy above 1 MeV 
for medicine

image plane

Application

Siegen Compton Camera
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Inorganic Scintillator Crystals

Readout ASICs

Light Output 
Comparison

Time Constant 
Comparison

SiPM Array Construction Cherenkov Measurements

Noise Characterisation

● Staircase plots show event rate vs 
threshold

● Measurement of DCR and CTP
● Cooling below -20°C to improve noise

Absorption Point Reconstuction

KLauS6
 → Scattering Layer
 → Cherenkov Light

TOFPET v2c
  → Absorption Layer
 → Scintillation Light

GAGG-T

GAGG-HR
LGSO

POS 7 POS 9 POS 11
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