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Laser and Quantum Technologies

Quantum systems

Lasers
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Basics of miniature atomic clocks
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Miniature atomic clock

Integration of a miniature atomic clock
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SMAC – Main building blocks

MEMS atomic vapor cells
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Merging Orolia’s and CSEM’s expertises

│06/10/2021
J. Haesler, EPIC online meeting:

Quantum Technology Meeting on Atomic 
Clocks and Network Synchronization
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macQsimal at a glance
Miniature atomic clock
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High performance compact clock

• Based on Rb two photon transition at 778.1nm -> move to optical
transition

• Potential for compact system

• Focus on clock technology for next generation of Galileo satellites

https://youexec.com/plus
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Rb 2 photon clock architecture
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Current frequency stability
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Photonics Integrated Circuits for clocks

• Platforms: SiN and Lithium niobate on insulator (LNOI)

• Nonlinear waveguides for spectral broadening

• Dichroic beam splitter and nonlinear waveguide on chip

https://youexec.com/plus


LISA mission to measure gravitational waves in space

 3 satellites linked by laser beams over 2.5 millions kilometers

 Satellites trailing Earth orbit

 Joint NASA / ESA mission

 Launch in 2034
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CSEM laser breadboard

SEED Laser
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LISA laser metrology center

CSEM serves as metrology center for ESA

NASA laser for characterization @ CSEM

https://youexec.com/plus
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Conclusions & outlook

• Atomic (MEMS) cells at the heart of quantum based instruments

• Atomic clocks, magnetometers and gyroscopes developed at CSEM

• Continuous-wave and femtosecond lasers are essential

• Metrology is key

• Towards high performance, compactness, cost reduction and mass 
production of quantum instruments

https://youexec.com/plus
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Steve Lecomte
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