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i ∝ δL  ? 

P=P0 sin2 (ωt+kδl) = (P0/2) (1+sin (2ωt+2kδl)): insensitive to δl  
If we phase-modulate the light:

• If the Michelson arms are equal length in average, power is same (dark) for carrier
and sidebands: no signal yet.
• If arms are not equal (Schnupp asymmetry), carrier is dark, but sidebands are not.
• The “beat” of carrier and sidebands has then a signal (photocurrent):
P=|E0+E++E-|2∝DC+ J0J1sin(kδL)sin(kmDL)sin(wmt) + …(2wm t)

•Then, “demodulate” : multiply by sin(wmt) or cos(wmt) to produce I and Q phases

For ωm=25 MHz (λm=12 m), sidebands have w±wm=w0(1 ± 1.4 10 -8).



Michelson interferometer
Shot noise at output : white noise with psd: 
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Power-recycled Michelson:
PNI experiment 1995-1999



(green) PNI experiment
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Lossless, mid fringe:

Lossless, demodulated at
dark fringe:

Lossy, demodulated
at dark fringe:

PRL, 80, p8131, 1998



Power-recycled Fabry Perot
Michelson interferometer



Fabry Perot cavity



LIGO cavity parameters



L1 “noise budget”

δφ~4πδx/λ
    ~1e-12 rad/rtHz



Shot noise and radiation
pressure
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Standard
quantum limit:



Advanced LIGO: signal
recycling
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