
New FFT for advLIGO - Optics mtg @ CIT in Nov06G060572

1D PSD
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rms = 0.17 nm
loss = 5.5ppm

fit = 7e-19 f-1.45

rms = 0.33 nm
loss = 21ppm

3.8cm-1

CSIRO rms

FFT 
20-30ppm

20ppm? + 10 ppm 
non smooth 
scattering

loss = C(4πσ1D

λ
)2

(C1D->2D=1.2)
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CSIRO RMS

 1d topo data - tilt - curvature using 1024 data points
» rms = 0.17nm

 generate data using spectrum f-2
» rms = 0.12 using raw data
» rms = 0.064 using data with

tilt and curvature subtracted
 loss ~ rms2
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Integrating sphere data
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Integrating sphere data

 Statistical variation 
explains threshold 
behavior
» 2 examples in Fig.1

 energy sum with k>100
» mean = 4.7e-4
» rms = 1.2e-4
» ∫ PSD = 5.1e-4
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Anomalous loss
 2ITM04

» total of 10201 data
» mean(all) = 16, std(all) = 109
» bad points 362 with loss > 20ppm
» mean(bad) = 193, std(bad) = 556
» mean(con)=193 * 362/10201 = 7 ppm
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cut ppd bad points mean(all) mean(bad) mean(con)

2ITM04 20 362 16 193 7

4ITM04 30 613 23 95 5.7

4ITM07 20 882 18 105 9.1

4ITM08 30 936 25 91 8.3

ETM04A 15 356 12 53 2

cut ppd

bad points
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Which part of the mirror contribute
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incorrect by 50%
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Orange peel
- psd shows bumps at ~0.3 cm -
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loss ~ 2.4 ppm

new FFT grid size
   = 0.14 ~ 0.28cm

loss ~ 1.3 ppm x 2

old FFT : 
loss(35cm/256) - 
loss(35cm/128)
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loss per mirror with different FFT bin 
size or loss from different frequency
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Loss calculated using a bin size : 
assume no loss with spatial 
frequency longer than 1/bin size

loss(1/bin2) - loss(1/bin1)
= loss coming spatial freq between 
1/bin2 - 1/bin1

should analyze 
with proper 2D 
down sampling

loss = scattering
0

cutoff

∫
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Loss per mirror
rms = 1nm vs 0.5nm
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