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Analog Whitening filter TF measurement
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One example of measurement : S1605042, CH1
Configuration ; Gain=[0, 3, 6, 12, 24]dB, zero-pole filter=[0, 1, 2, 3]
Special thanks to Shimode-san
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Analog Whitening filter TF measurement

$1605042: ch2
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One example of measurement : S1605042, CH1
Configuration ; Gain=[0, 3, 6, 12, 24]dB, zero-pole filter=[0, 1, 2, 3]
Special thanks to Shimode-san



Already checked by Yamamoto-san, but:-:
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Analog Whitening filter TF measurement
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There were widely known that zero and pole frequency were 1 and 10 Hz
respectively, but accurate frequency from circuit were

zero : 0.9599212[HZ]

pole : 10.073098[Hz]



Analog Whitening filter TF measurement
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The discrepancy over 100Hz was cleared

(previously reported by Yamamoto-san)
But, it will be quite difficult to obtain theoretical value over 1,000Hz, we need

to re-measure after installing to rack and make corresponding time domain

filter for analog-whitening filter.



Analog Whitening filter TF measurement

WF_TF_S1605056_ch1_0dB_zp0: WF_TF_S1605056_chl_0dB_zp0.dat

WF_TF_S1605056_ch1_0dB_zpl: WF_TF_S1605056_chl_0dB_zpl.dat
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Analog coll driver TF measurement
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One example of measurement : S1706158 CH1
(Check the performance of de-whitening part)



Analog coll driver TF measurement
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One example of measurement : S1706158 CH1
(Check the performance of de-whitening part)



Analog coll driver TF measurement

16kQ
Vin — vout Gain(f) for each part (SW : switch of pole-zero)
SW off. 500k Q high freq. : SW off 500k/(16k+500k)=0.969
9.4uF f SW on 1.5k/(16k+1.5k)=0.0857
From the circuit A N ormmm e
pole: 1/2mfc + 1.5k = 16k : f=1.17[HZ] bbbyl
zero : f=1/1.5k*1/27*1/c =11.28[HZ] o
BUt apply tuning by my eye’ :23: - :éDTF;T%'&ss;mnfo,'daf:'u1:_5' T
SW off : gain=0.969, no freq. dep. i oo meten L
SW on : pole : 0.9601[HZ] o]
Zero : -IO'4O [HZ] .1800.1 . | : | | ‘110 ‘ ‘ 1(;0 ‘ 1000 10000 ‘100000

Those values are suitable.
For higher frequency, the shape depends on coll resistance, need re-
measurement after installing to rack.



Analog coll driver TF measurement
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factor : 1.0

pole : 0.961[Hz] , zero : 10.40 [Hz] seems good agreement.(uploaded in JGWDoc)

For higher frequency, the shape depends on coil resistance, need re-measurement after installing

to rack.




Injection waveform for CBC
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— Numerical relativity
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GenerateSimulation

Code : LALInference

(Special thanks especially Yuzurihara-san)

This code was also used in IKAGRA hardware injection.

This will be used for BH-BH merger waveform.

(It will difficult to inject NS-NS binaries and their waveforms should be
generated by numerical simulations)

Both time domain(TD) and frequency domain. (time, h_+, h_x for TD)

Waveform type (TD);

TaylorT1, TaylorT2, TaylorT3, TaylorT4, TaylorEt
EccentricTD

IMRPhenomA, IMRPhenomB, IMRPhenomC, IMRPhenomD
EOBNRvZ2

SEOBNRvI1, SEOBNRvZ, SEOBNRv3

SpinTaylorT4, SpenTaylorTZ2

OCU student is summarizing the waveform information(for other study)



GenerateSimulation

. Parameters(BH-BH merger, mains)
. mass and spin of two objects

Post-Neutonian order

sampling frequency

distance, inclination angle

minimum frequency and maximum frequency

- SEOBNRvVI1
-3.5PN

- 10-T0 M

- T00Mpc

- NO spin

- >10Hz



Injection of continuous wave

If pulser rotated rapidly and have asymmetry, they are candidate of
continuous gravitational wave(CW)
noise « sqrt(T), famous analysis : F-statistics
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Injection of continuous wave
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Injection of continuous wave

Generate simulation signal :

lalapps_makefakedatav4 or vb (LAL)

(I used this program 2 years ago (with OCU student), | continued to try to
generate time domain signal)

| discussed with [toh’san about injection signal;

(1) please avoid known pulser signal(>>0.1Hz from known pulser)
(2) 6 type of waveforms are preffered

(low, middle, high frequency with low and high noise)

It will strongly depend on KAGRA line noise, we try to pickup 6 candidate of
frequency and try to apply makefakedata
(same as LIGO frequency? Original frequency?)



Todo

. Make RT model for (cal and) hardware injection

. Vvisit 2 weeks to Kamioka(October) and make RT model with help of
Yamamoto-san

. Finalize the injection plan

. Discuss in December FZ2F meeting(especially for CW injection, this
iInjection will be done during run)

. Two day (before and after run) for injection test?

. Make English version of hardware injection memo (work in Obon)



backups



Length control (bKAGRA full)

Ly DARM = AL=Lx — Ly
IMY CARM = (Lx + Ly)/2
| aser PRM  ly MICH= [x — ly
- p & Ix] Lx PRCL = 1, + (Ix +1ly)/2
511 mx EMX SRCL =1, + (Ix +1y) /2
SRM




Length control (bKAGRA phasel)

EMY

ly

MICH = AlL= Ix — ly

Laser

BS EMX

(?7) (Ix +1v)/2
Po I EHIET B DM ?



