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We are a public-private,

non-profit, Swiss

technology innovation center. 

We enable competitiveness

through innovation by

developing and transferring 

world-class technologies to 

industry.

CSEM AT A GLANCE
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COMBINING EXPERTISE , PASSION,

AND DIVERSITY FOR SUCCESS

566 
EMPLOYEES

46 
NATIONALITIES

35%
PHD

28%
WOMEN



4

WE SERVE INDUSTRY NEEDS

WITH A FOCUS ON DEEP TECH
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WE FOCUS ON THREE RESEARCH PRIORITIES

Sustainable EnergyDigital Technologies Precision Manufacturing
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Astrocombs

Laser metrology

Environmental 

testing

Navigation Micro -vibration
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2 axes: echelle grating & cross-disperser ( prisms)
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Astrocomb on GIANO -B spectrograph

Prototype demonstration at La Palma ( previous project )

E. Obrzud, M. Rainer, A. Harutyunyan, B. Chazelas, M. Cecconi, A. Ghedina, E. Molinari, S. Kundermann, S. Lecomte, F. Pepe, F. Wildi, F. Bouchy, T. Herr, "Broadband near-infrared 
astronomical spectrometer calibration and on-sky validation with an electro-optic laser frequency comb," Opt. Express 26, 34830-34841 (2018); 
 https://www.osapublishing.org/oe/abstract.cfm?uri=oe-26-26-34830

https://youexec.com/plus
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waveguides provided by 
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waveguides provided by 
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Ultra stable laser and 

their metrology :

LISA mission
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LISA mission: Laser Interferometer Space Antenna 

Gravitational waves detected in space

Ground -based detection : LIGO

ÅFirst detection (Sep.14 2015)

ÅDetection band [10 Hz; 10kHz]

Space -based detection : LISA mission

ÅDetection band [0.1 mHz; 1Hz]

ÅLaunch, planned in 2034

üSpace compatible laser system

üHigh performance requirement of laser

Á2W at 1064nm

ÁUltra-low Amplitude noise 

ÁUltra-low frequency noise

ÁUltra-low sideband phase noise
Credit: AEI/MM/ exozet

https://youexec.com/plus
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Ultra stable laser and their metrology

Full laser system (space compatible development)

ÅBB development (2017 -2018)

ÅMOPA architecture

ÅUltra low -frequency noise laser stabilized on cavity

PDH electronics

LP amplifierspump
diodes currentsources

HP amplifier pump
diode currentsource

Optical reference
cavity

Temperature& ion 
pumpcontrollers

Auxiliarylaser and 
electronics

Main system

seed

feedback

amplifiers

pump
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Ultra stable laser and their metrology

Laser system metrology development

ÅDedicated laboratory with high stability (mechanic + thermic)

ÅFrequency noise measurement from 20 ȋHz to 10Mhz

Fabry -Perot cavity in vacuum

Frequency comb & ref . maser

https://youexec.com/plus


Photodiode metrology :

TRUTHS mission
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TRUTHS mission

Photodiode metrology

Truths mission : 

ÅAbsolute radiometer

ÅHyperspectral imaging spectrometer

ÅOn -board calibration system

CSEM contribution

ÅPerformance measurement of photodiode (for calibration system)

ÅEnvironmental test of the photodiode

ÅMore than 100 PD testes before and after environmental test

https://youexec.com/plus
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TRUTHS mission

Photodiode metrology

Development  and automatization 

of two test benches

Credit: AEI/MM/ exozet
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TRUTHS mission

Photodiode metrology

Environmental  test flow

https://youexec.com/plus
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TRUTHS mission

Photodiode metrology

Vibration test (inhouse) Thermal test and thermal cycling (inhouse) 

https://youexec.com/plus
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TRUTHS mission

Photodiode metrology

Shock test (inhouse) 
Lifetime test under vacuum (inhouse) 

https://youexec.com/plus


System's modelling

& identification

from mechanics to control
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In-house µ-Vibration characterisation facility

430mm x 430mm x 81mm

Features

ÅMulticomponent dynamometer (6DoF).

ÅmN resolution, 1st eigenmode > 2kHz.

ÅFrequency range: 5 - 1000 Hz.

ÅDecoupled from environment.

Applications

Åµ-vib characterization for active 

components.

ÅSpectral analysis of exported forces.

ÅSensor characterization with injected 

vibrations.

https://youexec.com/plus
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In-house µ-Vibration characterisation facility

Features

ÅMiniature modal shaker as excitation.

ÅWide range of accelerometers: from 

µg resolution to 5 g amplitude.

ÅFrequency range: 0.1 - 2000 Hz.

ÅDecoupled from environment.

Applications

ÅPerformance assessment of sensitive 

equipment under µ -vibration.

ÅPhase noise or frequency stability 

analysis under µ -vibration.

https://youexec.com/plus



