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Shot noise and radiation pressure
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noise

Quantum-noise sidebands are
in-phase to carrier.

- amplitude fluctuation

- radiation pressure noise

Quantum-noise sidebands are
out-of-phase to carrier.

- phase fluctuation

- shot noise
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Squeezing
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Injecting the carrier
and pump beams into
a non-linear crystal,
either amplitude or
phase fluctuation
increases and the
other one decreases.

Squeezing

(Optical Parametric Amplification)

“Degenerated OPA"

Using an optical cavity
as a frequency filter,
frequency-dependent

squeezing can be realized.
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r: squeeze factor
r = 0.69 for 6dB SQ

phase

'.---.-..“Sq ueeZ|ng

radiation
pressure




Non-degenerated OPA
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A non-degenerated OPA works as a
phase-insensitive amplifier.
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Output filter and output amplifier

\
. « reduce loss influence
« radiation pressure
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« output filter removes
radiation pressure noise

« reduce loss of filter
« excess noise in OPA
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6



10.

- 5.

_|Y S VS, 2
>l 2 —
g hsqY)

5 0.5}

- <L a.|

Arm Cavit variational-output :
Laser I — ) 0.17 i/ SQ(\:
0.05 5 ry— ]
Squeszed squeezed-variational , _ _
Vacuum 0.1 0.2 0.5 1 2 5 10.
Filter Cavity | Q/Y
|
|

Homodyne
detector




Quantum noise (1/rtHz)
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