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Modelede couplageoptomécanique

w=w.+ Gx
Sin(?) a(t)
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Le couplage paramétrique convertit un 5@,) — 2-7'_5
déplacement en un changement de pha: ~ T L




Modelede couplageoptomécanique

w=w. + Gx L
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Optomecanigueavec desnicrotores




Optomecanigueavec desnicrotores

optique mecanique
modede galerie(WGM) Mode dewbratlonradlale(RBl\/l)
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Lin GorodetskySchIiesseAnetspeVrgerDelégliseKippenbergopt. exp.(201Q) | Y MHz
Quality factor Q <3.108 Quality factor Qm < 50000
Finesse F <109 Effective mass MefF ~ 10 1l kg
free spectral range FSR =~ 1THz zero-point fluctuations Az ~ 150am

KippenbergRokhsari Carmon, Scherévahala PRI95, 033901(2005)



Untres grandfacteurde qualité...
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Détectiondu mouvementmécanique

(n) = 221 ~ 100000
AX = /2(n)a,pr ~5-107% m



Détectiondu mouvementmécanique

pitation

‘ ermique




Détectiondu mouvementmécanique
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Détectiondu mouvementmécanique

itation
ermique

Spectrede bruit dedeplacement
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Action en retourguantigue
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Action en retourdynamique
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Refroidissement

A
INVESTIGATION OF DISSIPATIVE PONDEROMOTIVE EFFECTS OF
ELECTROMAGNETIC RADIATION

V. B. BRAGINSKII, A. B. MANUKIN, and M. Yu. TIKHONOV

. Moscow State Universijy .
------ Submitted October 17 @ TSeea.
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Premieredémonstrationexpérimentale
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Refroidissementerst Q SomdarientakX

Adrian Cho, Science Magazine

Researchers Race to Put the
Quantum Into Mechanics

Machines that make the slightest possible motion could lead to wild new technologies and
help reveal why the weird rules of the microscopic realm don't apply to our everyday world

ble motion. At least four

groups hope to reach the quan-
tum limit of motion within

months. The feat could open

3 JAMUARY 2003

“We don’t see quantum behavior in our
macroscopic world, so in some sense we’re
protected from quantum mechanics,” says
Miles Blencowe, a theoretical physicist at
Dartmouth College in Hanover, New
Hampshire. “What protects us?” To find out,
he says, experimenters might try putting pro-
gressively bigger mechanical devices into
here-and-there “superpositions™ to observe



Limitesdu refroidissement
1. action en retouguantique

Tauxde diffusions : 4
das X A_N
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Tauxde refroidissement
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Limitesdu refroidissement
1. action en retouguantique

Démonstration expérimentale

du refroidissement par BLR A_I_
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Limitesdu refroidissement
2. couplageau bainthermique
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Facteurde qualité
mecanique

Cryogénie

Wilson-Rae,Nooshi Zwerger, Kippenberg, PR29, 093901 (2007)
Marquardt, Chen, ClerlGirvin, PRL99, 0939022007)



Facteurde qualite mécanique
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Taux de relaxation
intrinséque important a
cause des Systemes a 2
Niveaux
(équilibre stable des
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Echantillon

Gaztampon a T = 600mK



Effective Temperature [K]

Facteurde qualité a tres basseemperature
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Tauxde refroidissement
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