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• Global diamond production (2021): 128m carats (cts)

• De Beers production: 33m cts – approx. 26%

• Alrosa: 32m cts, Juniors: 22m cts, Informal Sector 25m cts

• De Beers Group

– Managed operations (Gaucho Kue, Venetia)

– NamDeb Holdings (NamDeb Land, De Beers Marine Namibia)

– Debswana (Jwaneng, Orapa)

• Debswana 80% of De Beers Group Production – 26m cts

Global Diamond Production and De Beers
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Diamond Recovery: Simplified

• Proprietary electronic diamond -
sorting equipment

• Researched, designed and 
manufactured by De Beers Ignite

• Final stage “Single Particle Sorting”
Mining

Crushing

Density

Concentration

Particle Sorting

Export
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Jwaneng (Debswana) Final Single Particle Sorting

• Jwaneng (Debswana) final sorting stage Laser Raman Single 

Particle Sorter

– Diamond identification using the unique “colour change” (Raman shift 

effect)

– Developed in 1995, deployed in 1999

– Continually upgraded, overhauled, re-designed

– ND-YAG laser – high power, low background fluorescence

– Difficulty in sourcing a sustainable, quality supply

– Engaged with the CSIR
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Problem Statement: The LASER

Requirements

• 1 064 nm

• Stable

• Robust

• Vibration isolated

• Narrow linewidth

• High efficiency
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Laser Design Considerations

Back mirror

Laser diodesLaser crystal

Output mirror

Laser output

Side pumped laser

Back mirror

Laser diode Laser crystal

Output mirror

Laser output

End pumped laser

• High energy extraction

• Compact

• Easy to assemble

• Poor beam quality

• Limited customisation

• Reduced stability

• Medium energy extraction

• Non-compact

• Difficult to assemble

• High beam quality

• Customisable

• High stability
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Breadboard Assembly

Version 1

Version 2
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Design of Laser Box
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Efficient Fibre Coupling Assembly
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Final Assembly and Sensors
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Packaging the Laser System
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Complete Electronic Control
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The Final Tinker and Assembly
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What We Have Learned about Product Development

• The peripheral components are as important as the fundamental technology, e.g., control 

system

• Commercialisation is more about how people will use the technology rather than how the 

technology works

• Multiskilled process from project management to packaging

• Supply chain is key to getting systems developed

• Local skills and capabilities are available and in high quality

• It is often in the details
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Where to from Here?

• The system has successfully been installed in Jwaneng

• The commissioning of the new laser system went well

• It has been operational for two weeks, stable power, initial good results 

from the sorting system

• Continue trial period until January

• Additional three units required post successful trial period

• Updated laser and system design

• Most cost competitive system globally

• Harness the platform for future developments

• Work as a collective for further technology development
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Socioeconomic Impact

• Demonstrated technological capability of South African institutions

• Template for future industry collaboration

• Other markets for GemLase system

• Provides South Africa and the CSIR with manufacturing capability in lasers and laser systems

• Future prospects will require more skilled manpower

• Unlocks need for dedicated training in systems development

• Local is Lekker – localising technologies for impact
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Future Developments

• Expand the collaboration to other technical challenges for De Beers Ignite

– X-ray HV generation

– Other fibre laser types, e.g., HeNe (633 nnm)

– X-ray detection

• Explore other technologies at the CSIR in the gems and mining industry

– Lasers and scanners

– Measurement systems

– Optical coherence tomography

– Further development of fibre lasers
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THANK YOU

Dr Darryl Naidoo (dnaidoo3@csir.co.za) Gordon Taylor (Gordon.Taylor@debeersgroup.com)
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