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Resampling: Coincidence veto
For every candidate above threshold in a given detector, coincidence candidates are searched 

for in 9 intervals in the other detector, having widths outlined below

INTERNAL VETO

INTRA-DETECTOR 
VETO

Must coincide 
with at least 3 
coincidences in 
each detector
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Introduction: CW signal
• Signal model 

• At the source
Earth rotation

Earth revolution

Neutron star binary 
revolution

Relativistic effects
• At the detector

Time delays

We set spindown terms to zero,
i.e., fGW=const  
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Introduction: CW signal
• Signal model 

• At the source

• At the detector
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Artificial CW signal in 10 days Hanford O3 data

Demodulated signal
Modulated signal
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Resampling technique
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Fig. 4.1 Top: A modulated signal observed at the detector is downsampled at irregular interval
where the phase is regularly spaced. Bottom: A regular spacing of the downsampled data
results into demodulating the signal. The frequency of the signal has been purposefully
reduced by 4 orders of magnitude for better representation, to exaggerate the effect in each
cycle.
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Fig. 4.2 Power spectrum of a software injection Scorpius X-1 like signal at 100.5095 Hz
and with amplitude of 3× 10−24 for Tobs = 10 days. We see 5 peaks in the frequency domain
after the time-domain correction. See main text for other source parameters.

where Ns is the number of data sample points. If the sky location is known, the source
templates (A+,A× ) can be used to match fl ter these 5 peaks to detect the signal. However,
since the complex polarization amplitudes (H+,H× ) are not known, the exact source template
cannot be computed. Hence, we compute the estimator for both polarizations individually
by matched fl tering source 5-vectors (templates) with the data 5-vectors. An estimator, as
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Resampling: Signal at detector
Fast term

Amplitude modulation term
• H+,×  are the complex polarization 

amplitudes

• A+,×(t)  are the time-dependent sidereal 
detector response functions 
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Resampling: Signal at detector
Fast term

Amplitude modulation term
• H+,×  are the complex polarization 

amplitudes

• A+,×(t)  are the time-dependent sidereal 
detector response functions 

They depend 
on the source 
location

5 Fourier 
components

P Astone et al 2010 Class. Quantum Grav. 27 194016 A Singhal (2019) PhD thesis
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Resampling: Signal at detector
Fast term

Amplitude modulation term
• 5 frequencies centred at fGW  spaced with the 

sidereal frequency 1.16× 10−5  Hz .​

• Accuracy on the {P,ap,e,ω,tp}  parameters 
determines the ability to recover the 5 peaks
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Resampling: 5 vectors
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Resampling: Detection Statistics (DS)
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● We use the five vector to cross 
correlate the five peaks template 
with the five peaks signal-vectors

Signal 
parameter 
estimation

● We build a DS according to
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Resampling: DS threshold

• # of candidates out of 1010  templates
• ≃ 1.8× 105  Hanford
• ≃ 5.3× 104  Livingston

• S'=18 (conservative) for HL detectors (∼ 
minimum among both detectors)

is more robust to noise

A peak above the threshold 18 is 
considered a CW candidate that 
must undergo further vetoes
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Resampling: Coincidence veto







For every candidate above threshold in a given detector, coincidence candidates are searched for in 9 intervals in the other detector, having widths outlined below











































INTERNAL VETO



INTRA-DETECTOR VETO



Must coincide with at least 3 coincidences in each detector

















































TexMaths20§display§{\color{Fuchsia}\mathbf{f_{\textrm{sidereal}} =1.15\times^{-5} \textrm{ Hz}}}§svg§600§TRUE§

TexMaths20§display§{\color{red} 3/T_{\textrm{obs}} \approx 9.5 \times 10^{-8} \textrm{ Hz}}§svg§600§TRUE§Francesco Amicucci







A Singhal et al 2019 Class. Quantum Grav. 36 205015​



07/05/25





Bibliography





		Some of the papers used as reference in the presentation are here collected:







		B. P. Abbott et al Phys. Rev Lett 116, 061102 (2016)



		A Singhal et al 2019 Class. Quantum Grav. 36 205015



		P Astone et al 2010 Class. QuantumGrav. 27 194016



		Robert V. Wagoner, The Astrophysical Journal, 278:345-348, (1984)



		Mark Zimmermann and EugeneSzedenits, Jr.,Phys. Rev. D 20, 351 (1979)



		Pia Astone et al. (2014)Phys Rev. D 89, 062008



		PaolaLeaciand Reinhard Prix (2015).Phys. Rev. D, 91:102003.







Francesco Amicucci







26/02/25







Introduction: Interferometers



		O3 data taking (https://gwosc.org/O3/) :
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Search frequency range:

	f∈[10,1000] Hz







O3 amplitude spectral density curves
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Resampling: Signal at detector
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Amplitude modulation term



		H+,×  are the complex polarization amplitudes





		A+,×(t)  are the time-dependent sidereal detector response functions 
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Resampling: 5 vectors
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Resampling: DS threshold







		# of candidates out of 1010  templates

		≃ 1.8× 105  Hanford



		≃ 5.3× 104  Livingston











		S'=18 (conservative) for HL detectors (∼ minimum among both detectors)











is more robust to noise



A peak above the threshold 18 is considered a CW candidate that must undergo further vetoes
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