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Compton Camera Principle
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Scatterer and Absorber - MacroPixel LB-14x25¢c-SiPM-T LaBr;:Ce detector assemblies in two stacked 2 x 2 arrays.
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CC: Characterisation

Macropixel detector assemblies (14 x 14 x 254 mm®) pe=m
coupled to a 2x2 MicroFJ-60035-TSV SiPM array and Rl
TMP451 temperature sensor packed in an aluminium canister.
Manufactured by CapeScint (MA,USA).

Low-voltage Power Supply
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Geant 4

TOPAS MC Inc is a proud user of the Geant4 Simulation Toolkit

CC: Simulation Validation
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CC: Simulation Results

¥7Cs source at (0,0,10) mm from scatterer face

Image Resolution

Angular Resolution Measurement
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0Co B~ decay (1925.28 d)

CC: DA Fast-Timing Performance i, -

Counts(1/100ps)

Calculated by gating on the *°Co prompt-gamma decays. The time interval between “o=="\(u"w ¢
the 1173 keV and 1332 keV emissions is <0.9 ps, effectively instantaneous
compared to detector resolution. o e o i
Measurements performed using the 14-bit XIA PIXIE-16 500 MHz data acquisition °= "
system, exploiting the use of the digital CFD for fast timing.
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* Position-sensitive detection in LaBr;:Ce scintillators

* Improving spatial resolution using Broadcom AFBR-S4N44P164M 4x4 SiPM arrays

*Custom development boards currently in production

Enhanced Geant4 simulations

40.008

 Realistic performance modelling for detector optimisation

40.006

y (mm)

*Drone-based deployment of Compton Cameras

Number of Overlaps

* Environmental monitoring and mapping applications

*In-beam proton testing

 Evaluation with 70 MeV and 200 MeV proton beams for medical imaaing
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PANGZLINS

PORTABLE AFRICAN NEUTRON-GAMMA LABORATORY
FOR INNOVATIVE NUCLEAR SCIENCE

The Portable African Neutron-Gamma Laboratory for Innovative Nuclear Science

o Reduce footprint of the Mobile Radiation Detection Unit

o Adopt next-generation detectors
— LaBr,;, Sr12, CLYC-6 (Cs,LiYCly)

. _ _ Red Pitaya Digitiser | Raspberry PiZero2 W = | GNSS Module
o Enable neutron sensitivity with effective gamma—-neutron

discrimination
L o Protection Frame
o Transition from photomultipliers to SiPMs

— Compact, low-power silicon avalanche photodiodes

o Eliminate high-voltage requirements
— Shift to stable low-voltage operation

Detector Assembly
LaBr3(Ce)

Detector Mount

o Characterise and deploy advanced measurement systems

Detector Power Supply

o Expand field testing
— On-foot and drone-based in-situ deployments

Completed payloaé/ (ass: 1.1 kg compared with
the 3.8 kg of its predecessor)
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PANGOLINS:; In-situ work

Development of a mohile gamma-ray LaBr;:Ce
detector unit for in-situ radionuclide analysis at
TENORM contamination sites

PANGoLIN

by

Ferdinand van Miekerk

Counts / second for 311 keV
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Investigating 50 in
SAIF cooling water

UNIVERSITY OF CAPE TOWN

:hmﬂm YASEKAPA + UNIVERSITEIT VAN KAAPSTAD
\s”v oF Care Town

Building a Hybrid Compton Camera System for
Improving Proton Therapy Imaging

LOTUS

RESOURCES

Radiation
consequences

in mining

Assessing the Influence of Excavation Practices on Background Radiation
Levels: A Case Study of the A-Cap Uranium Mining Lease Area in Botswana

S. Chika®’, G. Hillhouse®, S. Mullins?, P. Jones?
‘Department of Physics and Astronomy, Botswana International University of

Science and Technology, Palapye, Botswana

%iThemba LABS, Separated Sector Cyclotron Laboratory, P. O. Box 722, Somerset
West 7130, South Africa

Seryle Pit
864 - 1053
1053 - 1190
1190 - 1355
1355 -
2147 -

Radiation in deep-
sea cables
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PANGOLINS: CLYC-6 for Thermal Neutron Detection
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21Am/°Be neutron source (6.9 GBq) and ®°Co gamma source % :
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PSD is based on the difference in the scintillation decay response to gamma and neutrons
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for Thermal Neutron Detection

PANGOLINS: CLYC-6
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Calculated by gating on the °°Co prompt-gamma decays.
The time interval between the 1173 keV and 1332 keV emissions is <0.9 ps, effectively

Instantaneous compared to detector resolution.

Measurements performed using the PIXIE-16 500 MHz data acquisition system, exploiting

the use of the digital CFD for fast timing.
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Image Reconstruction: Optimisation
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Image Reconstruction: Optimisation

The x and y projections (sliced at the maximum y-z and x-z values respectively) of CC1 shown for different bin
width in the Octane EM reconstruction.
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Image Reconstruction: Optimisation

The x and y projections (sliced at the maximum y-z and x-z values respectively) of CC1 shown for different
number of iterations in the Octane EM reconstruction.
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