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e Quantum Noise Iin an Interferometer
- Frequency dependent squeezed light

- GEO HF upgrade possibilities

 Low Frequency Squeezing
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Quantum Noise Inside
Interferometers
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LSC Quantum Noise in a modern Interferometer
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. Reducing the Quantum Noise
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LS c_: Sq ueezed Vacuum

OPA

o]

* squeezed light

IO

X2

Simon Chelkowski @ LSC Meeting 2007 Generation of squeezed states for GW detectors



Squeezed Vacuum Interaction with a cavity
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Linear noise spectral density [1/ YHz]
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I—SC GEO 600 with Squeezed Vacuum and Filter Cavity 34
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I—SC GEO 600 with Squeezed Vacuum and Filter Cavity 34
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Linear noise spectral density [1/ VHz]
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LSC GEO HF: Tuned Signal Recycling
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:LSC:.: Do we need a filter cavity?
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Low frequency squeezing

Simon Chelkowski @ LSC Meeting 2007 Generation of squeezed states for GW detectors



LSC), Generic squeezing from an OPA

Noise power [dBm]
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LSC , OPA — Optical Parametric Amplification

OPA
E Pump & [{ — E Seed =«
p-pol, 2vo T = spol,vo |

H R - Mosanm = 95% Mos4nm = 99.96%
* r532nm =4% r53?ﬂ|'ﬂ = 999(}%

Fosgparny | MHE

* hemilithic cavity

* MgO:LINbO, — crystal as nonlinear material
e strong interaction between Seed- und Pump
o fractions in phase get amplified
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HV-Amp Servo

LSC Seed field is a control field
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Squeezed

s-pol, vo
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| Setup for low frequency squeezing
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:LSC Setup for low frequency squeezing
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), First low freqgeuency squeezing results
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"‘LS(;Q First low freqeuency squeezing results
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:LS _3,. Enhancements of the setup
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LSC Enhancements of the setup
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- Latest low fregeuency squeezing results
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"‘LS(;Q Latest low fregeuency squeezing results
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LSC Squeezed vacuum enhanced Michelson Ifo
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LS(.:@ Conclusion

*\We understand the quantum behaviour of Interferometers

Low frequency squeezed vacuum can be stably generated

More than 6dB of squeezing available

*Frequency dependent light eventually not needed for
GEO600
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