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Data analysis and sky localization
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.024013

Context

— Vlirgo joined the run later with a lower sensitivity than the LIGOs

— How much does it contribute to the sky localisation of transients?
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Impact of Virgo in the current 04 run
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— Uncertainties remaining regarding the LIGO, Virgo

FU[U re D b S e rvatl D n ru n and KAGRA 05 status and project upgrades
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Future observation run

e Study on a realistic simulation campaign
e Focuson LIGO and Virgo
e Different 05 upgrades scenarios considered

e Purpose: estimate the impact of Virgo for detection and multi-messenger astronomy



Simulation setup
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https://arxiv.org/abs/2508.18083

Virgo's impact on expected number of detections

Median # events per year with H1L1V1 network
Median # events per year with H1L1 network
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o | | e Mass spectrum from GWTC-3
A 4 12 1.1 1.1 . . :
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Virgo's Impact on the Sky Localization

¢ LIGOs at 04 high design ¢ LIGOs at A+ design
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Focus on BNS

¢ LIGOs at A+ design (BNS range at 323 Mpc)

Cumulative detection rate (events / year)
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Searched area (deg?)

Keep only simulated events with bath
component masses < Mo (BNS mergers)

Searched area = minimal area to search before
finding the true sky localisation of the GW event

I CAVEAT 1

e Detection criteria is simplistic
e Total number of expected detections is
optimistic — Focus on the relative trend
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Summary and conclusion

e Prospects for CBC detection and multimessenger analysis in different 05 scenarios

e Some sensitivities are optimistic and observing scenarios are approximate

e Even with a lower sensitivity, Virgo has a non negligible impact on sky localization of CBCs in 04
e [fthe Virgo-LIGO sensitivity gap becomes too large, Virgo impact might become marginal

e Uparading hath Virgo and LIGO detectors maximizes the chances of detecting a well localized BNS
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Expected annual number of detections
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— (W simulated signals follow a distribution uniform
in differential comoving volume per unit proper time

- Detection = Network SNR > 8

- |FO contributed to the detection and

localisation if SNR_{ifo} > 1
— (aussian noise from the different scenarios’ ASDS
— Assumed duty cycle: independent, /0% for all IFOs
— Rates from GWTC-4 (04a) BGP (110 Gpcyr )
— Mass spectrum from GWTC-3 (03)
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Virgo's Impact on the Sky Localization
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Virgo's Impact on the Sky Localization
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Mass model for the simulation
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— Not the latest result (see the new GWTC-4
population paper [arXiv:2508.18083])
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