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CSEM AT A GLANCE

We are a public-private,
non-profit, Swiss

technology innovation center.

We enable competitiveness
through innovation by
developing and transferring
world-class technologies to
iIndustry.
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COMBINING EXPERTISE , PASSION,
AND DIVERSITY FOR SUCCESS
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WE SERVE INDUSTRY NEEDS
WITH A FOCUS ON DEEP TECH
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WE FOCUS ON THREE RESEARCH PRIORITIES

Precision Manufacturing
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Astrocombs
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fundamental exoplanets Universe’s
constants characterisation  detection accelerating
variability expansion
sample questions of a concerned astronomer:
is this constant TRULY constant ? is there a planet ? what is going on with the Universe ?
how massive it is ? what is this dark stuff ?

is it in the habitable zone ?
Eanthr2.0: 227
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OBSERVATIONS

what is the wavelength of this feature ?7?

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

Prototype demonstration atLa Palma ( previous project )
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ASTROCOMB FOR NIRPS
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ASTROCOMB FOR NIRPS

| accuracy: 10772
| | 240 spectral stability: +8%

||| ~7000 calibration lines
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ASTROCOMB FOR NIRPS ae astrobox

| electro-optic modulation LFC
| | 15 GHz line spacing

||| 17 GHz tunability

| | | | min. spectral coverage 1150 - 1850nm
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Ultra stable laser and
their metrology :
LISA mission




LISA mission:Laser Interferometer Space Antenna
Gravitational waves detected In space

Ground -based detection : LIGO
First detection (Sep.14 2015)
Detection band [10 Hz; 10kHZz]

Space -based detection : LISA mission 3 l | o
Detection band [0.1 mHz; 1HZ]

Launch, planned in 2034 .
: J

2W at 1064nm

Ultra-low Amplitude noise
Ultra-low frequency noise

Ultra-low sideband phase noise PR TS S B
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Ultra stable laser and their metrology

Full laser system (space compatible development)
A BB development (2017 -2018)
A MOPA architecture

A Ultra low -frequency noise laser stabilized on cavity HP amplifieump B
diodecurrentsource
)

Auxiliarylaser and

electronics e
. Main system -
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Ultra stable laser and their metrology

Laser system metrology development

A Dedicated laboratory with high stability (mechanic + thermic)

A Frequency noise measurement from 20 1 Hz to 10Mhz

7 ) ) D), Q) é:’:x 0
Frequency comb & ref. maser
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Photodiode metrology
TRUTHS mission




TRUTHS mission
Photodiode metrology

Truths mission :

A Absolute radiometer

A Hyperspectral imaging spectrometer

A On-board calibration system

CSEM contribution

A Performance measurement of photodiode (for calibration system)
A Environmental test of the photodiode

A More than 100 PD testes before and after environmental test
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TRUTHS mission
Photodiode metrology

Development and automatization

of two test benches

INnGaAs
performance setup

Dark current setup
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TRUTHS mission
Photodiode metrology

Component reception, i ing i ction and tr.

Environmental test flow

Visual inspection +
Perf. assessment
Sine Vibration Moisture D radiation tes o

Visual Inspection &
Inter. perf. verif.

Visual Inspection &
Inter. perf. verif.

Visual Inspection &
Inter. perf. verif.

= CSem

Visual Inspection &

Inter. perf. verif.

Non-op. cycling

Visual Inspection &
Inter. perf. verif.

Operationnal cycling
Visual inspection +
Perf. assessment
Leak test

Life test (vacuum
and ambiant)
Visual inspection +
Perf. assessment
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TRUTHS mission
Photodiode metrology

Vibration test (inhouse) Thermal test and thermal cycling (inhouse)
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TRUTHS mission
Photodiode metrology

Shock test (inhouse)
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[llumination

1 2
projectors &

Screen & heating

controller
e

Vacuum pump

Lifetime test under vacuum (inhouse)
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System's modelling
& Identification

from mechanics to control | % O 4



In-house p-Vibration characterisation facility

Features
A Multicomponent dynamometer (6DoF).
A mN resolution, 1st eigenmode > 2kHz.
A Frequency range: 5 - 1000 Hz.

A Decoupled from environment.

Applications

A p-vib characterization for active
components.

A Spectral analysis of exported forces.

A Sensor characterization with injected 430mm x 430mm x 81mm
vibrations.
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In-house p-Vibration characterisation facility
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Miniature modal shaker as excitation.

Wide range of accelerometers: from
Lg resolution to 5 g amplitude.

Frequency range: 0.1 - 2000 Hz.

Decoupled from environment.

Performance assessment of sensitive
equipment under g -vibration.

Phase noise or frequency stability
analysis under u -vibration.
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