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EM counterparts to MMA events provide a
wealth of information...
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(e.g., Reusch+22)

And many other topics,
pioneered by many
people in this room!
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In MMA we have many poorly localized events

Neutrinos
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In MMA we have many poorly localized events

GW Events
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GW190425: BNS with 90%
localization of ~8900 deg?. S
D:‘I 60 Mpc —— Swift/BAT —— Fermi-LAT ---- Fermi Earth Occultation Sun ¢ Moon

8.46608e-45 Probability/0.05deg? 3.46304e-05

Noah Franz




10.28.2025

o
N
(=]
N
=
=
<
o
=

Noah Franz

GW Counterparts are faint and fast

Early data can

Red emission

Polar Ejecta:

Blue emission

Possible kilonova emission mechanisms

Disk Winds
Blue or Red Emission

» - - —— Villar et al. (2017), Radioactive Decay . 22
dlstlngl,“Sh mOdeIS- _ _ Kasliwal et al. (2017), Shock Cooling
& Boosted Radioactive Decay
Tidal Tails: W
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Science cases: r-process, neutron star

equation of state, Hubble constant,
explosion physics, etc etc.
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Many viable candidates, but only one counterpart

GW190814:

e NSBH merger
e 51 deg? localization

189 transients in that localization
(e.g. Kilpatrick+21)
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Many candidates can be ruled out before follow-up

Real-time Vetting of GW-EM Counterpart Candidates:
Optimizing Follow-up Resources

Remaining

Catalogs

Pre-
Detections 21.6%, (141)

0.3%, (2)

30.9%, (202) \

Luminosity
Cut

Host Galaxy Distances

~65% of all O3 NS candidates culled

Rastinejad+22 80} Candidates that Received Follow-up

Candidates that Received Redundant Follow-up

70} (Could Have Been Ruled Out in Real-Time)

60F

50F

0 Spectroscopic Photometric

~50% of all candidates that received
follow-up did not need it
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One Solution? TROVE
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TROVE Overview

GW Candidate Follow-up & Vetting

GW Alert and Localization

Many Viable Transients Within Localization

Tucker+22
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Tucker+22

Tucker+22

-Host at right distance
-No detection prior to merger
“High Score

-Transient consistent
with AGN position (NS
merger)

-Detection prior to
merger

“+Low Score
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TROVE Overview
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TROVE Overview
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Application to 2025ulz
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Application to 2025ulz
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v0.1 Web Interface

= [ ]

SN2025ulz®

2D Localization Score: 0.66
‘ = Point Source Score (1 or 0): 1
Nsigs SN2025ulz 3D Association Score: 0.17
Maximum Luminosity: 4.89 x 104" erg/s
Time of Maximum Light Curve: 26.76 days
Coords. 15:51:54.201 +30:54:08.67 Light Curve Slope (positive is brightening): 3.01 mag/day

237.975838 30.902408
Galactic  49.509535 50.630027
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Ecliptic 225.504783 49.514382

Noah Franz




Te)
N
o
&
o]
&
o
=

Summary

e TROVE is useful for KN searches

e \We demonstrated the algorithm with
25ulz

e Neutrino scoring coming soon! Franz+2025

(Which was just

S . accepted!)
8 What to expect in the next year
E_‘ e V1 of the web interface and API — |
o Tellus if you want to beta test!! FostorCollaboraion __and Broaden Partpation
e Tutorial notebooks and other ;\’ (AAM
SoRUMETElen o

reporting (Slack App high school level Discussion module on

e Tutorials at conferences O oty el o i
Slack channel it
e 03/04 paper and neutrino paper . Py

Enhance
Infrastructure for
Research

Noah Franz
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TROVE Overview

Neutrino Alert and Localization

Neutrino Candidate Follow-up & Vetting

Transient & AGN within Localization:
Are they associated with the neutrino?
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2025ulz Spectra

Normalized Flux + Offset (erg s ! cm 2 A1)
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2025u|z Photometry
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