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Overview
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Cavityoptomechanicsvith microresonatorsand

guantum coherent coupling of light and mechanical
OSCi”atorS(Schliesser PRL, 2006, Verhagen, Deleglise, SchliesserNature 2012)
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Measurements resolution at the thermal
decoherenceate
(D. Wilson, V.Sudhir, N. Piro, Kippenberg, Nature 2015) Y

[

\_

Quantum limited amplification using a mechanical

oscillator in the reversed dissipation regime
(A. Nunnenkamp, V. Sudhir, et al, Kippenberg, Phys. Rev. Lett. 2014)
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Quaniumeontrol in Atomie Phystes

S 1970 Arthur Ashkindemonstrated radiation pressure
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Quamniuineontrol in Atomic Physies
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INVESTIGATION OF DISSIPATIVE PONDEROMOTIVE EFFECTS OF
ELECTROMAGNETIC RADIATION

V. B. BRAGINSKIi, A. B, MANUKIN, and M, Yu. TIKHONOV
Moscow State University
Submitted October 17, 1969
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V.B.Braginsky

ﬁarametricpptomechanicmoupling \
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Braginsky Manukin, Tikhonov, JETP 1970 )
Braginsky Manukin: Measurement of Weak Forces in PhysicsExperiments (1977) .(l f\-
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Lineatizinghe optomedhancaHamiliontan
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Keep terms at least order 6fand employ RWA We Wi Wk Wy
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Sensitive readout of mechanical motion
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Marquardt et al. Phys. Rev Lett. 2007 .(l

Wilson Rae, Zwerger, Kippenberg Phys. Rev Lett. 2007 EGOLE B TG



Lineatizedegquadionsf ofidnetion
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Solutions to the coupled mode equations
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A Wilson-Rae, I., Nooshi N., Zwerger, W. & Kippenberg, T. Theory of Ground State Cooling of a

Mechanical Oscillator Using Dynamical Backaction. Physical Review Letters 99, )
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differential equations and the master equation. Physical Review A31, 3761-3774, (1985). FEDERALE DE LAUSANNE



Classicaéxplanatiorof Dynamicabackaction: The influence

finite feedbacl{originalBraginskyderivatio

Opticalfield respondson themechanicamotion with delay

(a)
— Taylor expansion yields:
Sout(f)
[ I<I_il}l [
X(t)

Amplification_Blue detuning
Dynamicabackactiomnduced Parametric instability
(JETP 196%®raginsky

Cooling Red detuning
(JETP 196%®raginsky
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