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Application of accelerator based instrumentation and 
techniques for environmental applications and societal 
benefit

Taking science 
impact from the 
LAB to the FIELD

30% Natural Resources
50% Au, Cr
70% Pt, Rh
(4% CO2 emissions)

iThemba LABS



Mobile Radiation Detection Unit Measurements

22Na decay 

(T½ = 2.6 years)

Ph.D. Candidate 

F. van Niekerk (SU/TUT/iTL) 

LaBr3 Detector

125MHz digitiser

Raspberry Pi readout

Cloud based

Low Power system



Preliminary in situ Measurements:

Serule, Botswana
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iThemba LABS’ Mobile Radiation Detection Unit



Milestones

• Reduce the footprint of the Mobile Radiation Detection Unit

• Introduce newer and smaller detectors – LaBr3, SrI2, Cs2LiYCl6

• Introduce neutron sensitivity for detection (and gamma 
discrimination)

• Replace photomultiplier technology to silicon avalanche 
photomultipliers

• Replace the high voltage with low voltage (and stabilities)

• Characterise and deploy a next generation of measurements

• Continue in-situ measurements on foot and though uncrewed
aerial vehicles (drones)

Supported 2023-24 under Grant number 14606/01



PANGoLINS
LaBr3 1.5 x 1.5 cm x 2.5 cm
SiPM coupled

SrI2

Cs2LiYCl6:Ce (CLYC) – n sensitive

Technologies

Need for new instrumentation, LV (~30 V) couplings,
rather than High Voltages (~1000 V)



PANGoLINS
Technologies

Block Element

4x4 array – 16mm2

Standard or specialized detectors

Silicon Photomultiplier Array

2 x 16mm
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1” LaBr3 crystal needs many SiPM’s to collect all the light
or some kind of light guide – matching (bias / gain) important



PANGoLINS
Deployments

Detector Developments

Supported 2023-24 under Grant number 14606/01



Use case scenarios with IMPACT

Orphan 226Ra source (< Ci) - $70k / gram



Bias Supply 

Christo van Tubbergh, iTL

ALBA Array at iThemba LABS (21 of 8” x 3.5” LaBr3)

Maahir Rahman & Glen Taylor, SARAO

SiPM Research

New laboratory space at 

Technology Innovation Platform, iThemba LABS
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DOI: 10.1016/j.jenvrad.2025.107767

Mail & Guardian August 2025
Off the press…



Latest flights July 2025 with integrated payloads



UAV Research

RFI Chamber at SARAO, Cape Town

RF Antenna

RF Baffle for

SW 

environment

Tests of RF spectrum for UAV and its 

payload especially for high speed digitiser
(50 MHz – 6 GHz)

Data Courtesy of Aneshka Bothma, RFI-SARAO

Drone rotors 100% - Radio Control

Payload only – WiFi, Data Processing

RFI Limit

RC 2.4 GHz
Telemetry 

915 MHz

WiFi 2.4 GHz



PANGoLINS 2023-2025

Supported 2023-24 under Grant number 14606/01

New laboratory space at Technology Innovation Platform

SiPM development collaboration with SARAO

Compton Camera imaging

RPC Training

Field Measurements with UAV



Collaborations

Supported 2023-24 under Grant number 14606/01
Grants: R 1.6 M

https://devtracker.fcdo.gov.uk/countries/ZA/projects

ANSTT 18-22 May 2026



Specification completed early 2026, design ongoing review with SARAO (Ettienne) 



Streaming Radiation Mapping using Window Models,

Gaussian Processes, and Delayed-Acceptance MCMC

Ravikanth Tadikonda, STFC, UK



Instrumentation for applications and beyond: bespoke digital detectors 
through advanced manufacturing

Nuclear Physics Instrumentation

Next Generation PET Scanners 

Astronomy and Astrophysics

Tailored Industrial Applications

Industrial

Linkage

Technology Localisation

In house expertise

#OneNRF

Simulation, Digital Twins, AI

Safeguards



THANK YOU
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