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Masses in the Stellar Graveyard
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Even before GW170817
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The Majestic GW170817

17: FIRST Cosmic EVENT OBSERVED IN
GRAVITATIONAL WAVES AND LIGHT

1.1 s after merger
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Early Time is Key

Mansi M. Kasliwal / UVEX Workshop
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New UV Opportunity in O5
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Simulations I: Selecting GW triggers

Event Selection for UVEX ToO with FUV Mg = —12.1

Unselected events
» Outside Field of Regard
» Selected events
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Simulations Il: Distinguishing Models

- == shock-powered

nucleosynthesis-powered,
without free neutron decay

nucleosynthesis-powered,
with free neutron decay
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Simulations Ill: Constraining Parameters
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When is a neutron star swallowed whole by
the black hole?

Q=3 [Mys = 1.4M_)] Q=5 [Mys = 1.4M.,)] Q=T [Mys = 1.4M)]
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Foucart et al. 2018
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GW190521:

Candidate AGN Flare Counterparts by Graham et al. 2020, 2023

J053408.41+085450.6 J120437.98+500024.0
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Lessons Learned



/TF Promptly Mapped Coarse O3 |localizations

CTIO, Chile

Kasliwal et al. 2020

LVC O3a Summary: 13 Triggers

BNS: Five triggers
(median distance: 227 Mpc)

Credit: Leo Singer
8 NSBH: Eight triggers

Median localization in O3: 4480 sq deg (median distance: 354 Mpc)
Mansi M. Kasliwal / UVEX Workshop Caltech



Global Relay
of Observatories
Watching Transients Happen
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et

Caltech

Mansi M. Kasliwal / UVEX Workshop



GRE&WTH

Global Relay of Observatories Watching Transients Happen

Follow-Up Follow-Up Follow-Up

2,116,846 ZTF alertsinside 13 GW event localizations within 3 days of merger
2199 ZTF candidates selected by multi-step machine learning
(presented for human vetting)

127 ZTF candidates selected and announced
(via GCN circulars)

70 remaining after follow-up spectroscopy
(Keck, GTC, Gemini, P200, LDT, SALT, APO, HCT, LT)

14 remaining after follow-up photometry

(LT, LCO, KPED, GIT, LOT, P60, P200, Gemini, Keck,
GTC, LDT, APO, Swift)

0 remaining after new GW map/archival
analysis/detailed inspection

Mansi M. Kasliwal / UVEX Workshop CalteCh
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In collaboration with UCB, the next generation open-source Fritz is now live
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GR&GWTH

Global Relay of Observatories Watching Transients Happen

s GW170817 the norm?
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Kasliwal et al. 2020
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But what is the rate?

ZTF, this workH
ZTF, Andreoni+201
DES

ATLAS 1

DLT40 1

PTF -

GW170817
GW170817+GW190425
GWTC-2
Coward+121
Fong+15-
DellaValle+18
Jin+18+
Dichiara+201
Chruslinska+18
Kalogera+04 -
Kim+15-

Pol+20 1
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Bl This work Coughlm
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:UTURE

Shreya Anand
(Grad 314 Year)
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Anand, Coughlin et al. 2020
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April 26, 2019

S Shreya Anand
(Grad 3 Year)

:UTURE
mmm

ZTF: +14.4 hours

Localization: +20.5 hours

o

GROWTH Team undertook a co-ordinated
search mapping the full area with four

BNS MassGap NSBH discovery engines worldwide.
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August 14, 2019

NSBH
MassGap
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Andreoni, Goldstein et al. 2019¢

Upper limits suggest that either opacity was too high or the mass ratio was too high.

See also Morgan et al. 2020 (independent analysis by DESGW team)
Mansi M. Kasliwal / UVEX Workshop Caltech
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* Right Place

* Right Time

* Right Distance

* Right Luminosity

* Right Color Evolution

BUT... spectrum is truth
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