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light fringe

photo detector current

RF phase modulationh x
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λ
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wavelength  1 x 10 -6 m

integration time

arm length = 4000 m

equivalent # of passes = 10 0

number of quanta/second at the beam splitter

300 watts at beam splitter  =  1021 identical photons/sec

h  =  6 x 10  - 22 integration time 10-2 sec
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φ(f)n 1

Quantum Noise in the Michelson Interferometer

phase fluctuations at beam splitter



LIGO Laboratory 1
G020477-00-R

ττ =τ =

PENDULUM THERMAL NOISE

T + dT

T

Zener damping

Doppler (gas) damping

Pendulum Brownian motion
Dissipation leads to fluctuations

τ = coherence or damping time
=  Q  x  period of oscillator  

Exchange with surroundings:

E(thermal) = kT t
τ

Large τ => smaller fluctuations

Mechanisms
velocity dependent – viscous
position dependent lag – structure
thermo-elastic - Zener
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Phase noise from molecular scattering
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