AMON coincidence analysis of sub-threshold

events from HAWC and LIGO-Virgo
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Connecting the four fundamental forces

Multimessenger astrophysics is focused on solving the most enigmatic
open questions in astroparticle physics by combining the knowledge
from the messengers of the fundamental forces obtianed with ditterent

observatories and telescopes.
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he Astrophysical Multimessenger Observatory Network (AMON) [1]

enables real-time and archival searches of coincident events of those by

using joint correlation analysis techniques, with the goal of tinding signal
events that are indistinguishable from background events in the

detectors due to their sensitivity and promote them to be statistically

significant through correlations.
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Joint coincidence analysis framework

The proposed ranking method checks for coincident events that are unlikely coming from background.
A priori restrictions in sky location and time of the independently reported candidates are applied, in

consistency with the science case.
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he joint likelihood ratio (JLR) between signal and background hypothesis is found for every direction
(ET). The pypatia Value is obtained by comparing the JLR distribution of time-scrambled data (TSD).
Following Fisher's method in Equation E2, the #? value is computed.
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Subthreshold opportunities

False Alarm Rate (FAR) can be significantly lowered by
studying coincidences of several sub-threshold data.
« HAWC: The expected number of GRB detections at very
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1.65 yr'! have been derived [6]
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LIKELIHOOD RATIO COMPUTATION
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* LVC: The average probability [%] of GW alerts being actual
GW events depency on FAR [7] in shown on the table below.
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P-VALUE OF THE COINCIDENCE

Background coincidence estimates
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~1 per 10 days /1 per 100 years

~1 per 104 years

Epoch\FAR 1/100years 1/year 1/month 1/week 1/day
Pew O2 BNS 99.4 66.6 15.6 4.4 0.7
Pew O3 BNS 99.8 86.9 38.2 182 283

Pew design BNS 99.9 96.6 72.6 39.4 9.2
OPAs P <90%

Outlook

The identification GW+ 7 transient sources can
provide valuable insights-intesfundamental physics,
astrophysics, and cosmole

Simultaneous detections ! HE would be critical to
understand the connectl between GRBs showing
VHE emnssnon and gr Vi tlonal waves.

 Archival analysis oifO18&0O2 data.
* Real-Time Analysis during O3.
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