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Gravitational Wave Detection

Mirror 1

1) Test masses »

Mirror 2

2) Laser light Laser
“ < .
“‘ Q)Q)\\@ :'

3) Interference %, g0 ‘TO diode
: .+*" Photo-electric current

4) Photo-electric effect "**-..........=*"Mmodulated at GW frequency
(“unbiased estimator”)




Photo-Electric Current

% A gravitational wave signal?
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Photo-Electric Current

% No signal, but photon shot noise?
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Photon Counting Statistics
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“Squeezed” Counting Statistics
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Shot-Noise
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Shot-Noise Squeezing
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[Caves, Phys. Rev. D 23, 1693 (1981)]




Generation of Squeezed Light (PDC)

Pump field input
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The GEO600 Squeezed Light Laser

......................._.
s WL
T,
Fir gyt 0, !
.._.ﬂ.h.b.h“. "

Roman Schnabel, 16 / May / 2012

Universitat
Hannover

A=
=
2
]
i

9
1004

i1

Albert-Einstein-Institut




12.7dB @1064 nm / Time Series
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[T. Eberle et al., PRL 104, 251102 (2010)]




12.3 dB @ 1550nm / Scaling with Pump
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[M. Mehmet et al., Opt. Exp. 19, 25763 (2011)]
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Frequency Dependent Squeezing
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[Chelkowski et al., Phys. Rev. A 71, 013806 (2005)].
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