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Compton Camera Principle

Scatterer and Absorber Layers:

MacroPixel LB-14x25¢c-SIPM-T LaBr;:Ce detector assemblies in 4 x 1 arrays.
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Compton Camera Geometries Investigated

Scatterer LaBr;:Ce DA LaBr;:Ce DA LaBr;:Ce DA LaBr;:Ce DA

Absorber LaBr;:Ce DA LaBr;:Ce DA LaBr;:Ce DA 27x2” LaBr;:Ce

——

| will discuss this design.
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CC Detector Characterisation

Compton Camera of LaBr;:Ce detectors (14 x 14 x 25.4 mm?)
coupled to a 2x2 MicroFJ-60035-TSV SiPM array and TMP451
packed in

temperature

Sensor

an

Manufactured by CapeScint (MA,USA).
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Validation of CC Detector Simulation

Triangular Optimisation of slow signal (Flat top = 0
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Geant 4 n

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

Measurements performed with *’Cs Source at

(0,0,10) mm from scatterer face

Image Resolution
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DA Fast Timing Performance

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 14-bit XIA PIXIE-16 500 MHz data acquisition system, exploiting the use of the

digital CFD for fast timing.
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Current & Upcoming Work
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
Realistic performance modelling for detector optimisation
Drone-based deployment of Compton Cameras
Environmental monitoring and mapping applications
In-beam proton testing

Evaluation with 70 MeV and 200 MeV proton beams for medical imaging
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PANGZ“LINS

PORTABLE AFRICAN NEUTRON-GAMMA LABORATORY
FOR INNOVATIVE NUCLEAR SCIENCE

PANGOLINS Project

The Portable African Neutron-Gamma Laboratory for Innovative Nuclear Science

Milestones

Reduce footprint of the Mobile Radiation Detection Unit
Adopt next-generation detectors

— LaBr3, Srl,, CLYC (Cs,LiYClg)

Enable neutron sensitivity

— Effective gamma—neutron discrimination

Transition from photomultipliers to SiPMs

— Compact, low-power silicon avalanche photodiodes
Eliminate high-voltage requirements

— Move to stable low-voltage operation

Characterise and deploy advanced measurement
systems

Expand field testing

— On-foot surveys and drone-based in-situ deployments
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CLYC-6 for Thermal Neutron Detection
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Another Application: CLYC-6 for Thermal Neutron Detectionm
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g(.) DASSIE Project

DASSIE
Digital Acquisition Signal System for Innovative Experimentation

Goal: Develop a low-power, low-cost, lightweight, and scalable streaming
digitiser for real-time radiation detection.

Applications: Medical imaging, environmental monitoring, and security. ' /

Key Features:
» Local pulse shape analysis, real-time network streaming, and time-

stamped data storage. . T
« Compatible with small-volume scintillator detectors . - . VT g;’,:v
* Wireless user interface for control and data access. . pASSlE

Hardware Specs:
Digitisation: 1 GHz, 14-bit ADC, £1 V range

Firmware Features:
 Digital Leading-Edge / CFD
Moving Window Deconvolution (adaptive preferred)

- Pile-up detection Science and 2% |iThemba
- 8 user-defined integration windows ;ecf;,?:?b%y : RF LABS
. . acilities Counci -
« External trigger handling to reduce data rate O oundaton | Based Sences
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Thank you for your
attention

My email address: shanynhart@tlabs.ac.za

Questions?
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Geant 4

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

Validation of CC Detector Simulation
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Srl,:Eu D

etector Fast-Timing Resolution

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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The x-y matrix of CC1 shown at
different z slice values for the
same 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 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
numbers of iterations in the Octane EM reconstruction.
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