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Outline

e Part 1. Development of a semi-
conductor Compton camera (previous
project at University College London)

e Part 2: Optimisation of MuSIC, a novel

Multi Slit gamma Camera (current
project at TU Delft)
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Generation of secondary particles
during proton irradiation
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Prompt gamma emission during proton
Irradiation
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Compton scattering

Scattered
photon

Exploits Compton kinematics to:

Incident photon

- Track the origin of photons }e

- Energy spectrum y

Recoil
electron
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Compton camera
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Image reconstruction
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Image reconstruction
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Image reconstruction:

Simple back-projection
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Image reconstruction:
Simple back-projection
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lterative Image reconstruction:
Stochastic Origin Ensemble (SOE)
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A. Andreyev et al., Med Phys 38, 429-438 (2011)
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lterative Image reconstruction:
Stochastic Origin Ensemble (SOE)
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Development of a semi-conductor
camera for proton range verification
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Courtesy of the University of Liverpool

Detector derived from ProSPECTus

L.J. Harkness et al. [IEEE NSS/MIC conf. Proc.

(2009) 2452.

1st absorber: (60 x 60 x 20)
mm?3 5 mm strip detector

Scatter: Diameter = 70 mm
5 mm strip detector
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Development of a semi-conductor
camera for proton range verification
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Collaboration:

Courtesy of the University of Liverpool

University College London

University of Liverpool

Royal Berkshire NHS Foundation Trust

The Clatterbridge Cancer centre NHS Foundation Trust

Extra detector layer for
complete absorption of high
energy gamma

HPGe I 50 mm 2nd absorber: coaxial HPGe
diameter = 67 mm

’ 3 mm
HPGe |} 20mm 15t absorber: (60 x 60 x 20)
i 16 mm mm3 5 mm strip detector
CSHJ¢ smm Scatter: Diameter = 70 mm

5 mm strip detector
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Development of a semi-conductor
camera for proton range verification
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Experiments with 83Y
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MuSIC: a novel Multi-Slit prompt gamma
Camera for in vivo monitoring of proton
therapy
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MuSIC Optimiser based on Geant4
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MuSIC Optimiser based on Geant4

Collimator Detector
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Collimator

Proton sim

Time of
flight

Detector
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Thanks!
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