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E)uilclinga gravitational wave
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Masses in the Stellar Graveyard

EMN Newtron Stars
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Logat Discluimer

e | amnot lega”y resPonsible for angthing contained in this slide. ..

e .. butlwill accePt bribes to finish earlg for lunch

-& mind ! glads of beer
-10 mind ! glass of wine
-/5 mind ! glass of good wine

20 mind ! glass of whiskey

@ Fd Porton, IGWN-P! Sehoof on 6’%;, Watontoo. 1019 Auguat 2026
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e Goal of the talk:
e How are GW catalogs built?

e Howcanl gk involved?

@ Ed Portion, 1GWN-PI Sehoof on @%; Watentoo, 10-14 Auguat 2026
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e FocusonCbHCs

Standard events

Excel:)tional events
e Electronic catalog
e [ocus Issue

e Reviews
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W/éata’owe/rwmég ‘émfdhgawfa[bf?

Cam D

: Online/Offline

Public Alerts/
Clatalog Search Table

Online Parameter Estimation

cBCFLOW Data

Event Validation

Glitch Subtraction

Catalog Data

PS> Generation Aunto-Configuration
v . Production Parameter Estimation |

C.,___:__iﬁata Pro dugg on:

A 1. arXiv:2605.27224
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6

Pirsa: 26080009 Page 6/51



W/éata’owemmé% ‘ém%)zgmca[a[bg”? .

—_— T ExccPtional event papers
Catalog Search Table

Online Parameter Estimation =€
Event Validation H

- Electronic Catalog /GWQOSC

Glitch Subtraction

PSD Generation [ Auto-Configuration
= Production Parameter Estimation

Focus 1ssue papers
F

€ :_-:__]gaza. Prucﬁ.léiji")

A 1, arXiv:2 27224
@ Ed Pornton, 1GWN-2/ gmmcm.; Watentoo, 10-14 Auguat 2026
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/- Timefine of a catatog
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o Decision taken on lcngth of science run...

e Datarelease and catalog release = end-date of science run +18 (127) months
¢ Choice of waveforms made to maxima”g cover Parameter space

o Choice of FARs etc. made for both detection and downstream analgses

o “Code freeze” date

e All Pipeline developmcn’c is frozen and integration into the data analgsis Pipeline 1S
complete

@ & Porton, 1GWN-PI Sehoof on, QM;, Wattentoo, 10-14 Auguat 2026
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Catatog tinelines
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Catatog tinelines
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Catatiog Erotiution

Masses in the Stellar Graveyard

in Solar Masses

EM Neutron Stars

GWTC-2 plot v1.0
LIGO-Virgo | Frank Elavsky, Aaron Geller | Northwestern
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EM Neutron Stars

Masses In the Stellar Graveyard
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Masses in the Stellar Graveyard

EM Neutron Stars
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2- Buitding the catatog
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Reminden...

T Online A Low Latency
d( 1) Calibration H Detchar H Samralac H Online PE ]-[ Aleris ]

[ Offline ]

Searches

[ Offline PE ] [ Electronic ]

Catalog

[Cosmology] [ TGR ] [ Lensing] [ SSM ]‘[ Focus issue ]

@ Edl Porton, IGWN-FI Sehoof on. g.f»m/.? Watontoo, 10-14 Auguat 2026 @
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Zow(tzl‘mcg

e Goal of low Iatencg ana|35i5 is to Provide:

0 earlg alert of a GW candidate to the wider EM communitg

@ earlg estimation of source tgPe (e.g. CBC, SN), masses, c:]istance, skg Position, IS
there a neutron star...

e our level of confidence in the detection
e These estimates are suPersedec:l by offline ana[gses

o N.B.:low Iatencg results are not included in the catalog!

@ o Porton, 1GWN-PI Sehoof on @mt;?wmm. 1014 August 2026
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04

Let’s focus on O4 as an example. i

O4 was our |or|gcst “singlc” observing Pcriod

“5ing|e” in that it was broken into three Parts!!!l

Duration of aPProximatelg 1.5 years....
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ccccc

o GWTC-4 (O4a): released August 2025
o GWTC-5 (O4b): released May 2026

o GWTC-6 (O4¢): to be released December 2026

50, how many Peop|e does it take to Produce afocus issue?

@ o Porton, 1GWN-PI Sehoof on, @%/.9 Watentoo, 10-14 Auguat 2026
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Calibration

o APProximatelg 10 People across the three detectors
@ High pressure environment

o Verg time sensitive

@ o Porton, 1GWN-PI Sehoof on @%j.owmgoo. 1014 August 2026
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Calibration

o APProximate,lg 10 People across the three detectors
@ High pressure environment

o Verg time sensitive

!

Weg'ﬂz awg@nna die. . . !oy

I

@ o Porton, 1GWN-PI Sehoof on, @m‘;/wmm. 1014 August 2026
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Detctare

o APProximatelg 50 People across the three detectors

Also hig]‘l pressure environment

e Also very time sensitive

SPlit into shifts of 5-6 People / week

@ Ed Portion, 1GWN-PI Sehoof on, @f»r/t.fwmm. 1014 August 2026
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Detctare

o APProximatelg 50 People across the three detectors

Also hig]‘l pressure environment

e Also very time sensitive

SPlit into shifts of 5-6 People / week

@ o Porton, 1GWN-PI Sehoof on @thwmm. 1014 August 2026
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Ondine/Offfine deanched

o APProximatelg 20 Peop]e across the three collaborations
o Also? high pressure environment

e Also? very time sensitive

o Shifts of 3 People / Pipeline / week

Final results review

@ Ed Poston, IGWN-P! Sehoof. on M;ngm. 1014 August 2026
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Ondine/Offfine deancted

o APProximatelg =0 People across the three collaborations
o Also? high pressure environment

e Also? very time sensitive

o Shifts of 3 People / Pipeline / week

e Final results review

@ o Portion, 1GWN-PI Sehoof on @Mt{wmm. 1014 August 2026
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Oftne PE

° APProximatelg =0 Peop]e across the three collaborations
o Also? ]‘ligl’n pressure environment

e Also? very time sensitive

o Shifts of 5-6 PCOPIC / week

Final results review : 2 People @ 30 minutes per event

@ o Portion, 1GWN-PI Sehoof on, @aaz.ﬂwmgoo. 1014 August 2026
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Oftne PE

o APProximatelg 0 People across the three collaborations
o Also? higl’n pressure environment

e Also? very time sensitive

o Shifts of 5-6 PCOPIC / week

e Final results review: 2 Pcople @ 50 minutes per event

@ o Porton, 1GWN-PI Sehoof on, @M‘;;Waz@m. 1014 August 2026
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Downdleam Wm

o APProximatelg 15-30 People per analysis across the three collaborations
o Alsot higl’n pressure environment

e Alsot very time sensitive

e Shortest time to write papers as theg are the last to receive the final event list
and Proc]uction PE

@ o Porton, 1GWN-PI Sehoof on @%gwmm. 1014 August 2026
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Pensonpower, tolal do far...

@ lgnoring that some People are involved in multiP|e ana]gses. ...
e ...and ignoringthe hundreds of People it takes to Proc]uce h(t) -

e 200-250 People

@ o Porton, 1GWN-PI Sehoof on @W;ngm. 1014 August 2026
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Exceplional everls

Most events are vanilla BBHs
Every now and again, there is something interesting

° ol)Ject sitting in the upper or lower mass gap; evidence of Preccssion or eccentricitgj
most massive, most distant, best loca[ised, measured higher modes etc.

Science stchg team (usua”9 1 person per working grou[:))
PaPer writing team (ComPosed 59 the CBC chairs in consultation with the R&D chairs)

Goal : write a short collaboration paper on the timescale of 6 months

£d Porten, IGWN-F/ Sefool on. GIWa, Watentoo, /0-19 Auguat 2026
3
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GW170817
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GW170817
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‘Z‘ad% excealional evenls

GW241011/GW241110
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'Z'adg" exceplional events,

(GW241011/GW241110 |
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Hard” excealional everls
BBH with a total mass of 190-265 M,

Jiseo & Limy,,

GW231123

Hanford Livingston
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arXiv:2507.08219

&d Porten, IGWN-F/ Setoot on. G4, Watentoo, 1019 Auguat 2026
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Hard” excealional evenls

5 different waveform models gave five different Posterior distributions

GW231123
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Auliune fand’ exceplional events

e A deviation from GR
o A Precise estimate of Hubble’s constant

A detection of exotic matter

A first detection:

o CW, stochastic background, SN etc.

@ o Porton, 1GWN-PI Sehoof on, GM%ngfoo. 1014 August 2026
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e Number may Increase very slightly. ..

e ..alotof Peol:)le involved in cxcePtional event papers are also involved in some
asPect 01C the Focus Issue Papers

@ o Portion, 1GWN-PI Sehoof on @%mem 1014 August 2026
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