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TECH TRANSFER

Valorization through direct industry mandates 

following a full cost model (time and material)

APPLIED RESEARCH
Development of deep technology bricks through public 

funding



Close to industry
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225 industrial customers served in 2020



Technologies in focus at CSEM
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Industry 4.0 & Machine Learning

Quality and 

Process Control

Digital 

Manufacturing

Predictive

Maintenance
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WHAT DOES A GEMOLOGICAL LABORATORY DO

Service Provider for the Industry: 
Gemological Reports

Determination of identity, 
authenticity, and origin of gemstones 
based on material-science analysis



Lady Diamond Dinner - Bern, Nov. 2011

sold at auction for
US$ 6,900,000

Bracelet with nine sapphires
from Kashmir

(same stones from Madagascar:
below US$ 1,000,000)

What defines the value of a 

gemstone? 

Origin!



What defines the value of a gemstone? 

Weight: 5.14 ct
Species: Natural ruby
Origin: Burma
Sold for: US$ 600'000
Condition: untreated

Weight: 5.62 ct
Species: Natural ruby
Origin: Burma
Sold for: US$ 30'000

Condition: heated

Authenticity!



Analytical Methods: Microscopy

Photomicrograph of an apatite
crystal included in a ruby from

Mogok, Burma (Myanmar). 



Analytical Methods: Spectroscopy
Fourier-transformed infrared (FT-IR) spectro-scopy 
provides information on the diamond type and on 
possible treatments, as well as on heat treatment 
on some coloured gemstones

diamond

Spectroscopic properties



Laser Ablation –

Inductively Coupled Plasma –

Mass Spectrometry

Chemical Fingerprinting



GROUND TRUTH

Reference stone collection

28'000 Samples from all commercially 
relevant gemstone mines in the world



Expert Experience into AI Software

Attention-based neural networks 

Self-supervised architectures
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Contact

Philipp Schmid

Head Industry 4.0 & Machine Learning

philipp.schmid@csem.ch

M +41 78 769 86 78

CSEM SA

www.csem.ch
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