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The QuaSeRT consortium



üManipulating quantum fields

üQuantum strategies for detection 

üMacroscopic quantum object

üQuantum correlations / 

entanglement between em field

and mechanical oscillator

üThermal noise, decoherence
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Optomechanics for quantum technologies

üHigh optomechanicalgain

üLow optical and mechanicallosses
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Four experimental platforms



Large couplingdue to small volume 

co-localizedoptical and mechanical

modes

Frequency~1 GHz
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Semiconductor microdisks



Weakmechanicaldamping

Frequency~1 MHz
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SiN membranes



Extremely weakgas damping

Mass  ~10-18 kg

Frequency~100 kHz

Kiesel, Blaser, Delic, Grass, Kaltenbaek, Aspelmeyer, PNAS 110, 14180 (2013)
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Levitating nanosphere



Electro -mechanical system with high -

stress SiN nanobeam
Usefulfor simulationof quantum protocols
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Electro-mechanical systems
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Improving mechanical quality factor at room T

> 50 millions

Annealingand surfacecoatings: 
work in progress
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Cooling of a levitated nanosphere by coherent scattering

Preliminary results: mean phonon number < 3 

U. Delic et al., arXiv:1902.06605 (2019)
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Non-classical states of the mechanical oscillators

Asymmetry in the motional sideband

T = 7K

A. Chowdhury et al., arXiv:1907.05148 (2019)
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Non-classical states of the mechanical oscillators

Asymmetry in the motional sideband

T = 7K

Quantum signature of squeezing

A. Chowdhury et al., arXiv:1907.05148 (2019)
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Thermal squeezing in a Duffing oscillator

J. S. Huber et al., arXiv:1903.07601  (2019)

Á Clearlyresolvedsatellitepeaks: thermallyinducedsmall-
amplitude vibrationsabout the stable state of forced 
vibrations

Á Ratio of satelliteareasdirectlyreflectssqueezing
parameterj:


