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Noise reduction by squeezed 
light, (-6 dB in variance)

Quantum Noise of a Conventional MI
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Squeezed beam
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Optical Parametric Amplification (OPA)

δ ˆ E 1

2Êδ

Generation of amplitude squeezed light 
(by deamplification)

ϕϕ=90°=90°

ˆ E (t) = (E0 +δ ˆ E 1)cos(ωt)+δ ˆ E 2 sin(ωt)
Strong coherent amplitude Quadrature noise operators

Linearised decomposition of the field
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Optical Parametric Amplification

ϕϕ=0°=0°

Generation of phase 
squeezed light

δ ˆ E 1

2Êδ

Generation of amplitude 
squeezed light
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OPA Amplitude Noise Transfer Function

Amplitude quadratures in frequency space
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Locked Amplitude Squeezed Light
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OPA Amplitude Noise Transfer Function
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Common Mode Noise Cancellation
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Common Mode Noise Cancellation
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Ω << κ

Variance

inside OPA cavity bandwidth:Amplitude noise variance:

Common Mode Noise Cancellation
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=0 !

Variance
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Common Mode Noise Cancellation

→
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Common Mode Noise Cancellation
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The Hannover Squeezing Experiment

LIGO-G040209-00-U



19Roman Schnabel 4 MHz

Squeezing Spectra

25 dB classical noise suppression
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Squeezing Spectrum at Low Frequencies
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Exp. Setup

Common Mode Noise Cancellation

Confer 2 OPA scheme by Bowen et al. (2002)
Locked !
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Bowen et al. (2002)
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Summary

• Squeezed states below 100 kHz were    
demonstrated (carrier light at 1064 nm).

• We used a single OPA scheme employing              
600 mW laser power in total.

• Further experiments will aim for acoustic 
frequencies.
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