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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)



Science and Societal Benefit



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



Bosveld spill site measurements



(Data not yet normalized !)

Results at Bosveld spill site for 5 minute 
measurements over 2 hours



Sometimes measurements are inhospitable



Sometimes measurements can only be done in situ…

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

Singles

Coincidence

Measurements for 15 minutes

Decay Gamma-ray 

Energy (keV)

Yield Photopeak 

Counts (900 s) x 

102

Corrected 

Activity 

(MBq)

Estimated 

Activity

(mCi)

Bi-214 609 46.1% 13221(61) 157(0.7) 106(0.5)

Bi-214 1120 15.1% 2796(6) 331(0.7) 224(0.5)

2 LaBr3:Ce detectors at 90cm
(15kHz per detector) 



Sometimes measurements are just too large…
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Preliminary in situ measurements at Serule, Botswana
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Portable African Neutron-Gamma 
Laboratory for Innovative Nuclear Science 

(PANGoLINS)



PANGoLINS
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 unmanned 
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



1 inch scint
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2 x 16mm

SiPM Innovations for Detector Developments
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1” LaBr3 crystal needs many SiPM’s to collect all the light
or some kind of light guide – matching important



PANGoLINS
Detectors

2 x 1” LaBr3



PANGoLINS
SiPM Evaluation Board - SiPM Test / Adaptation (SARAO)



PANGoLINS
Deployments

Buy in kit form
Flight time, payloads, configurations,
swarms to cover large areas



New system integration with lower power and < 1kg





FIXAR 007 VTOL Drone – Last mile solution



Tarot X8 TL8X000 8 axle octocopter



Summary
• Taking accelerator based techniques into the innovation field

• Measurements in situ are important, need quantification always

• Next generation of detection systems progressing well

• Airborne measurements over large areas the next challenge

• Training and networking with industries (mines, communities..)

• Exciting challenges and innovations ahead

❖ This work is based on the research supported wholly by National 
Research Foundation of South Africa (90741, 99037, 127116) and 
iThemba LABS .

❖ Supported by the Technology Innovation Agency 2023-24 under Grant 
number 14606/01


