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Results from FFT modeling
Hiro Yamamoto / Caltech

Mirror surface phase map
Thermal lensing effect

»ITM and BS
Lock acquisition
Revised FFT code
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With a little bit of reality
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Dark Port beam profile by FFT
- ideal vs reality-prime -
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ITM differential heating
and beam splitter effect
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• Linear line : gaussian

• Blue vs red : sideband imbalance

• --- vs + + + : astigmatism
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Mode matching with BS
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Thermal lensing and neffective
- P. Willems calculated based on MIT model -
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BS phase map

0.75mW in HR, 0.85mW in substrate : 5ppm x 4cm x 40W
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ITM heating vs
BS heating

sideband 

recycling gain

Spob

ITMy fixed at 60mW ITMx fixed at 60mW

P(ITMx) P(ITMy)
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Comparison between
ITMx vs BS effect

upper SB

lower SB

at POX at dark port

ITMy : 60mW

ITMx : 25mW

BS : no lensing

ITMx : 15mW

BS : 5xBS
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Gaussian and Annular

Piston subtracted

O
p

ti
ca

l 
th

ic
k

n
es

s 
(1

0
-6

m
)



Spatial mode in IFO, Jan.31,05 11G050062-E

FFT vs LSC lock
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IFO performance
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Revised FFT code

Input beam can be specified properly when ITMx is
thermally distorted
ITMx, ITMy and BS thermal effect can be scaled
refractive index can be specified separately for each
mirror (poor man’s thermal model)
Easy setup for LSC-lock
All current LIGO detector ports (pox, etc)
Easy input setup
Faster


