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Photon Counting Noise (Shot-Noise)

2|

Photons per time interval

Time intervals




Photon Counting Noise - Squeezed

Broadband squeezing
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“Squeezed” Counting Statistics
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Squeezing in the Wave Picture
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Squeezing in the Wave Picture
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Squeezing in the Wave Picture
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Squeezing the Shot-Noise
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Squeezing the Shot-Noise

Linear noise spectral density [1/ VHz]
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Squeezing the Shot-Noise (SN) and the
Radiation Pressure Noise (RPN)

[Unruh (1983),
Yuen, Phys. Rev. Lett. 51, 719 (1983);

Jaekel and Reynaud,
Europhys. Lett. 13, 301 (1990)]
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Squeezing|/the Shotnoise and the RPN

[Jaekel, Reynaud 1990] ]
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Squeezed Input and Output Filtering
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Output Filtering
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Output Filtering and Squeezed Input

Linear noise spectral density [14/Hz]
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Generation of Squeezed Light (PDC)
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Phase Fluctuations of Pump Field
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Amplitude Fluctuations of Pump Field
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Power Changes of Pump Field
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Squeezed Light Injection
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Squeezing Progress at 1064 nm

Relative Noise Power [dB]
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Squeezing Progress at 1550 nm
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[T. Eberle et al., Phys Rev. A, accepted (2011).]




The GEO600 Squeezed Light Source
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Low-f Progress: Squeezing below 1 Hz
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Progress on Long-Term Stability

Squeezing spectrogram: Feb 16th 2011
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Summary

 Only injected squeezing can reduce shot-
noise and radiation pressure noise

saz |. LK

 “Mode control of squeezed vacuum is not
critical.” Transients from the source are not
expected.

e Progress on squeezed light lasers:
12.7dB @ 1064nm, 5MHz
12.0dB @ 1550nm, 5MHz
~5dB @ 1064nm, <1Hz
~9dB @ 1064nm, 10Hz-10kHz for 20h

[R.S. et al., Nat. Comm. 1:121 (2010)]
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