Opto-mechanics with a 50 ng membrane

Henning Kaufer, A. Sawadsky, R. Moghadas Nia,
D.Friedrich, T. Westphal, K. Yamamoto and R. Schnabel

GWADW 2012, 16.5.2012

Max Planck Institute Z4Y) Centre for Quantum Engineering { | Leibniz
for Gravitational Physics - . i ¢; Z 4 Universitdt
(ALBERT EINSTEIN INSTITUTE) queésrt and Space-Time Research too' 4 | Hannover



Presenter
Presentation Notes

----- Meeting Notes (11.05.12 12:01) -----
Namen hinzufügen, z.B. bei Fus Paper
Kaze hat schonmal darüber geredet (MiSa)

GWADW ist unwichtig
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Radiation pressure noise

A limiting factor for low frequencies

Often referred to as back-action noise
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Next generation detectors
will observe back-action noise

Strain sensitivity (1 /Hzm)

Is it observeable with tabletop
experiments?
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RPN regime markieren
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Opto-mechanics
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T.J. Kippenberg and K.J. Vahala, Science 321, 1172 (2008) (refractive index + ethalon effect)
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Cole hat schon über das Bild geredet in der Session
Refl. Fresnel formel
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Michelson-Sagnac interferometer

SIN membrane used as common end-mirror
Recycling mirror in interferometer output

No drawback from low power reflectivity
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4.30 Minuten war ich hier. Hier sollte ich nach 1.30 Minute sein

Fringe zeigen unten links - Pfeile Michelson-und Sagnac Mode


Experimental setup . Output  Input

Setup features

- Armlength=6cm

- 0.5 “ Optics and piezos

- Double seismic isolation

- Operated at 10°® mbar

- Remote control for alignment
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Currently limited by thermal noise
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Quantum noise

Cryogenic cooling and signal recycling R, = 99,97 %
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Bild für hohe T drüber legen. We are here

Reflektivität SR, Signalrecycling haben wir hier


Ponderomotive squeezing
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H. Miao credit
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Balanced homodyne read out (no recycling)
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balanced homodyne readout, no recycling
Bild von Homodyne Detector, Bild ein bisschen kleiner
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With recycling mirror : Induced oscillations
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Optical spring effect with recycling 
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Optical cooling
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Optical cooling als Titel


Thank you for your attention

Questions?
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Dissipative opto-mechanics

Usual idea: use cavity and detune Resolved sideband cooling Dissipative cooling mechanism
A Fano-resonance

Supress lower sideband i {\
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