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Calibration of Fast ChannelsCalibration of Fast Channels

 Hardware configuration in S4

 Calibration measurements

 Generating a response function for the Fast Channels

 Calibrated spectra

 S4 FSR Calibration currently under review (Rick et al)
http://apex.ligo-wa.caltech.edu/~rick/Calibration/HFcalibration

http://apex.ligo-wa.caltech.edu/~rick/Calibration/HFcalibration
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Fast channelFast channel

 Differencies between AS_Q/Fast
- AS_Q whitening gain(12dB in H1)
- AS_Q anti-aliasing filter
- ASPDs dig. gains before ADC
- 2^16 cts/20V in ADC in AS_Q

- Its own whitening (on the left)
- x2 at the Demod monitor points
- 2^16 cts/4V in ADC
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Fast Channels in S4Fast Channels in S4

 2 ASPDs (AS3 & AS4)

 Fast Channels(not archived)

-   H1:DAQ-FAST_CH1_SHORT (AS3_I_FAST)

-   H1:DAQ-FAST_CH2_SHORT (AS3_Q_FAST)

-   H2:DAQ-FAST_CH0_SHORT (AS4_I_FAST)

-   H2:DAQ-FAST_CH1_SHORT (AS4_Q_FAST)
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Heterodyned ChannelsHeterodyned Channels

-  LSC-AS3_ I _1FSR

-  LSC-AS3_Q_1FSR

-  LSC-AS3_ I _2FSR
-  LSC-AS3_Q_2FSR

-  LSC-AS4_ I _1FSR

-  LSC-AS4_Q_1FSR

-  LSC-AS4_ I _2FSR

-  LSC-AS4_Q_2FSR

Time series rotation and summation

AS3 = AS3_I sin( ) + AS3_Q cos( )φ φ

AS4 = AS4_I sin( ) + AS3_Q cos( )θ θ

AS_Q = (n3 AS3 + n4 AS4) / 2
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Fast spectra in S4 (Feb. 22 – March 23 2005)Fast spectra in S4 (Feb. 22 – March 23 2005)

 2 measurements on March 11 and March 27 2005 
(AS3 only)
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Heterodyned spectraHeterodyned spectra
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R(f)_fast = (1+G'(f))/C'(f) / w(f)

where

C'(f) = C(f) * time_delay
G'(f) = A(f) * D(f) * C'(f) * aa * k
w(f) the whitening filter
 

Block Diagram / AS_Q_FAST responseBlock Diagram / AS_Q_FAST response
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H1 : March 11 2005H1 : March 11 2005
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H1: March 27 2005H1: March 27 2005
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H2: March 11 2005 H2: March 11 2005 
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H2: March 26 2005H2: March 26 2005
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H1: March 11 2005 (renormalized)H1: March 11 2005 (renormalized)
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H1: March 27 2005 (renormalized)H1: March 27 2005 (renormalized)
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H2: March 11 2005 (renormalized)H2: March 11 2005 (renormalized)



LIGO Scientific Collaboration 15LIGO-G070098-00-Z

H2: March 26 2005 (renormalized)H2: March 26 2005 (renormalized)
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                      Rotation angles (Demod phases)Rotation angles (Demod phases)
  
                               H1                               H1

| | ~ 52.4  φ (51.4)

| | ~ 18.9  θ (17.2)



LIGO Scientific Collaboration 17LIGO-G070098-00-Z

                                                              H2H2

| | ~ 8.88  φ (175)

| | ~ 30.36  θ (27)  
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n3 / n4 ASPDs weigthsn3 / n4 ASPDs weigths

H1 H2

n3 ~ 1.25
n4 ~ 0.75

n3 ~ 1.2
n4 ~ 0.8
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H1 Fast Channel shot noise measurement in S4H1 Fast Channel shot noise measurement in S4


