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Squeezed states of light, go beyond shot noise

E(φ) = |a|e−iφ = |a| cos(φ) + i |a| sin(φ) = X1 + iX2, φ = ωt − kz

[a,a†] = 1
[X1,X2] = i/2

∆X1∆X2 ≥ 1/4
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Magnetometry

Magnetic field map

Magnetic field compass

Magnetometer with squeezing
enhancement
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Fast optical gyroscope

∆f =
4AΩ

λPc
c

n + f∂n/∂f

=
4AΩ

λPc
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Gravitational wave detectors

L = 4 km
h ∼ 2× 10−23

∆L ∼ 10−20 m
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LHO 4km - (2006.03.13) S5: Binary Inspiral Range (1.4/1.4 Msun) = 14.5 Mpc
LLO 4km - (2006.06.04) S5: Binary Inspiral Range (1.4/1.4 Msun) = 15.1 Mpc
LHO 2km - (2006.06.18) S5: Binary Inspiral Range (1.4/1.4 Msun) = 7.4 Mpc
LIGO I SRD Goal, 4km

Strain Sensitivity for the LIGO Interferometers
S5 Performance - June 2006       LIGO-G060293-02-Z
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