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Cavity optomechanics

Coupling between light and mechanical oscillator (membrane) through radiation pressure:
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Atom-light interaction

Coupling between light and atomic spin through Faraday interaction:
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Hammerer, Sørensen & Polzik, RMP 82, 1041 (2010)

Ŝx ' Sx and F̂x ' Fx
<latexit sha1_base64="Ep23psPdG5aeuhQppoTBLpG0AX8="></latexit>



2

in

BS

Optomechanical system Atomic ensemble

out

PBS

PBS HWP

HWP

1 m

Polarisation 
interferometer

yz

x

�

Hm = 2~
p

�mXmXL Hs = 2~
p
�sXsPLMembrane Spin

He↵ = 2~gXmXs

g = (⌘2 + ⌘4)
p

�m�s

� = ⇡

Spin-membrane coupling scheme
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Spin-membrane strong coupling experiments (I)

- Independent spectroscopies: 

- Normal mode splitting: 

- Asymmetry due to propagation delay:

Steady state occupation below thermal bath



Spin-membrane strong coupling experiments (II)
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Double pass in spin system 
Coupling to environment due to information leakage can be highly suppressed  

by tuning the phase of the loop, thanks to a destructive interference of the spin signal  
in the output field

> T. M. Karg et al., Science 369, 174 (2020)


