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LIGO
Goal

Want to generate 30-minute calibrated SFT’s

But calibration drifts often non-negligible

Want a method to use 1-minute calibration a coefficients while
introducing minimal new artifacts.
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LIGO
Methods Tried: “Stitched” and “0-Order”

1) Stitched: (discussed at Hannover meeting)

Create 1-minute SFT’s (high-passed & Tukey-windowed
Apply 1-minute calibration info, window again in Fourier domain
Compute inverse transforms, window again, and stitch to make 30-minute interval
Compute SFT from 30-minute interval

Machinery is in place with flexible control of parameters:
Tukey window ramp intervals
High-pass and low-pass filtering
Strong-line suppression (mean-padding in Fourier domain)

Troubles: Periodic windowing introduces 1/60 Hz residual “comb”

Does not behave correctly in limit of constant calibration
LIGO-G030602-00-Z

Calibrated SFT Generation - 2003.11.12 V. Dergachev / K. Riles - University of Michigan 3



LIGO Windowing artifacts with stitching method

(difference plot between two window choices)
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LIGO
0-Order

2) 0-order:

For each 1-minute interval, treat calibration for all bins as the calibration for bin n
—> Apply scale factor to all data based on R (t) variation (smoothed)

Fourier transform of bins other than n will be incorrect, but one hopes that bin n
correctly accounts for time-varying calibration

But method produces leakage from neighboring bins. Leakage amount depends on
discontinuity between start/end points of R (t) for 30-minute interval.

Windowing reduces leakage. Overlapped Hann mitigates noise increase.

Behaves correctly in limit of constant calibration

Details: http://tenaya.physics.lsa.umich.edu/~volodyal/operator.pdf
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LIGO 0-Order
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LIGO

Evaluation

Xavier has also looked at
« Averaging of calibration coefficients over 30-minute interval

* Direct time-domain calibration via filtering (see next talk)

Which method (if any!) should the pulsar group use for coherent searches?

For example, what works well for computing the F statistic?

Tried looking at S2 hardware injections (2 pulsars in three IFO’s for ~9 hours)
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Evaluation

ComputeFStatistic r ts, sighal 1

IFO | SFT psi phi cosi [fh. 102 |\Fstat | A/Sh . 1040
H1 StoOH 29,02 | =267.7 | —0.038 1.710 A5 3 | 2. 57k
H1 O-HW | —1.78 | —177.1 | —D0.042 1.209 0g.2 | 1.5532
H1 O-rw —1.17 | —=177.3 | —0.035 1.203 29| 2.288
H1 ANG —0.97 | —102.5 | —0.036 1.233 | IE5.2 | 2402
H1 EXF 1.560

HZ StOH | —3.28 | —175.8 0.025 1.668 4.4 | 1485
HZ O-HW | —3.54 | —174.2 0013 1.556 5.8 | 0,945
HZ O-rw —2.97 | —=176.3 D.0zz2 1.720 541418
HZ ANG —3.15 —72.5 D.0Z29 1.719 241252
HZ ExXF 1.660

L1 StCH | —4.61 | —230.4 | —0.067 2.261 9.5 | 3.802
L1 O-HW | —3.89 | —220.5 | —0D.041 2,336 54,9 | 2452
L1 O-rw —4.90 | —230.3 | —0.055 2.300 28.0 | 3.726
L1 ANG —495 | —202.0 | —0.DE2 2.Thh 425 | 2.728
L1 EXF 2.000

StOH - stitched 60-sec owverlapped SFTs, Hann windoywed
O-HW - O-order method with Hann windowing

O-nw - O-order method without windowing

AVG - averaged calibration SFTs produced by Xavier
EXP - expected (7) value



Evaluation

ComputeFStatistic results, signal 2

IFO | SFT psi phi h.10% |\Fstat | &A/sSh. 104"
H1 STOH —0.92 —532.3 1.640 ‘558.8 10.6E3
H1 O-HW 29,31 | —1432.3 1.756 BE32.7 | ©.237
H1 D-nw 20.01 | —142.8 1.741 51,0 | 2417
H1 AN 29.16 | —145.0 1.763 R¥E2.7 (9116
H1 EXF 1.560
HZ StOH —0.56 —52.9 1.585 311.1 [ 7.721
HZ D-HW 0,79 | —143.4 1.602 1297.5 | 4,965
HZ D-nw —0.7& —52.8 1.623 J11.z2 | 7420
HZ AN —0D.80 | —344.2 1.721 304 .6 | 5245
HZ EXF 1.660
L1 StOH 8,15 —-17.4 1.219 436 | 4,927
L1 o-HW | —21.41 —1k.5 1.376 224 [ 3,133
L1 D-nw .23 —-174 1.225 422 | 4,826
L1 AN 746 | —134.0 1475 137.0 | 23260
L1 ExXF 2.000

StOH - stitched &80-sec overlapped SFTs, Hann windwed

C-HW - C~order method with Hann windowing

O-nw - C-order method without windowing

ANG - averaged calibration SFTs produced by Xavier
EXF - expected (7) wvalue

Inconclusive — Need more HW injection examples

But will soon have 30 for 9 weeks to look at in S3 = Stay tuned...
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