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Interferometry
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Interferometry

5measurement beam

test mass

reference beam

● interferometer signal 
● optical path length difference noise 
● amplitude noise 
● frequency noise 

● control loops



Interferometry
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● interferometer signal 
● optical path length difference noise 
● amplitude noise 
● frequency noise 

● reference interferometer



Reference signal subtraction
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● Flight model uses both photodiodes 
● subtraction of common mode amplitude noise

Interferometer signals

8source: s2-asd-rs-3018-phasemeter-processing-laser-control



● Flight model uses both photodiodes 
● one photodiode could fail 
● beamsplitter not 50/50 
● measure limiting noise source

Interferometer signals
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Amplitude noise

remaining amplitude noise

measurement signal

reference signal
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Amplitude noise

remaining amplitude noise

injected amplitude noise

phase difference
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Amplitude noise
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Amplitude noise
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OPD noise
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OPD noise
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Summary
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Experiment

XR
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X12



18

Experiment
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0 //2 / 3//2 2/

9.32822e−05*abs(sin(x./2)) + 2.7478e−05
0.000119628*abs(sin(x./2)) + 3.4488e−05
mean(LSD(x1))

mean(LSD(x12))
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Measurements - amplitude noise
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0 / / 2 / 3 / /2 2/

X1: 0.00160753*abs(sin(x)) + 5.6105e−05
X12: 0.00153866*abs(sin(x)) + 0.00012514
mean(LSD(x1))

mean(LSD(x12))
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Measurements - phase noise
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Measurements - phase noise

LTPDA 2.7.1 (R2013b)
2013−11−19 15:41:27.132 UTC
ltpda: 8ab8cbb
iplot
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mean noise level of o12 between 0.1Hz and 0.4Hz

● LPF STOC SIM4
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Outlook

● new vacuum tank
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Outlook

● new vacuum tank
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Outlook

● new vacuum tank 

● CDS system for phasemeter readout 

● digital control and/or monitoring of control loops
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Outlook
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Outlook

● new vacuum tank 

● CDS system for phasemeter readout 

● digital control and/or monitoring of control loops 

● digital control of test mass mirror piezos
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Outlook

● new vacuum tank 

● CDS system for phasemeter readout 

● digital control and/or monitoring of control loops 

● digital control of test mass mirror piezos 
● adjustment of test masses while the tank is closed 
● low frequency test mass drift stabilisation
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Outlook

● new vacuum tank 

● CDS system for phasemeter readout 

● digital control and/or monitoring of control loops 

● digital control of test mass mirror piezos
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Outlook

● new vacuum tank 

● CDS system for phasemeter readout 

● digital control and/or monitoring of control loops 

● digital control of test mass mirror piezos
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extra - data analysis
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extra - data analysis
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extra - amplitude noise
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extra - amplitude noise
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extra - OPD noise
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extra - OPD noise

10−3 10−2 10−1 100 101

10−12

10−11

10−10

10−9

10−8

D
is
p
la
ce

m
e
n
t
n
o
is
e
[

m √
H
z
]

Frequency [Hz]

 

 

interferometer goal
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