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GRB Afterglows

GRB 060526
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Sangeet Paul
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BBH Subpopulation Models

Cosmic Cousins: 10 Msun Subpopulation (update)

ISOLATED PEAK MODEL and PEAK+CONTINUUM MODEL Mass Distributions

wesss Edelman et. al. 2022
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New Project: Building a Model for
Stable Mass Transfer BHs

Stable Mass Transfer Model Primary Mass Distribution

~ background

— SMT

— total
P(Mzams,a)
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my

100

-> Directly model mass distributions of BBH progenitor

stars (dashed curve) that undergo stable mass

transfer prior to BBH formation
-> prelim results: 10 Msun peak consistent with SMT

channel



https://arxiv.org/abs/2304.01288

Environmental noise measurementin aLIGO
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The non-GW environment - are the
candidates GW signals?

UO responsible for
development and
maintenance of
instrumentation (PEM)
required to measure the non-
GW environment and its
coupling to DARM

(Schofield, students)

«Commissioning, noise hunting and
mitigation (Schofield, et al)



Quantitative measurement of the effect of environmental noise
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Using the coupling fns to vet GW candidates
in low-ish latency — the PEMcheck DQR app
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Lightning-induced coherent magnetic noise
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If the coupling of magnetic fields to DARM
is unchanged, a BNS signal in Cosmic
Explorer will include ~100 lightning strokes




Astrophysical inference from NS f-modes

« X-ray flares from magnetars accompany
a major perturbation, such as crust
cracking or B-field rearrangement

» These probably ring up mechanical
modes: f-modes > GWs

« Can use a detection or non-detection to
infer NS properties

« Use Bilby PE code to infer parameters
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Vela Glitch of April 29, 2024

Radio observations:
« Rotational frequency changed: % ~2.4x107°

* Time of glitch knownto ~ +/-4 s

An impulse which can ring up f-modes ?
=>» analysis ~ magnetar flare
Vela distance: 267 pc

Matthew Ball,
Frey, et al
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GWS from CO”apsarS Ben Mannix,

Genevieve Connolly

A

Collapsars: The collapse of massive, highly rotating 10
evolved stars poe
Progenitors of (most) long GRBs (gamma-ray light 02
curves longer than ~2s) %22
LGRB placement follows star formation oy

o  Most distant z~8

Gottlieb, et al

o Nearest 40 Mpc (pre-LIGO)
o Redshifts largely unmeasured (few %)

Collapsar accretion disks long considered to be

potential GW sources — non-homogeneities
o van Puttten, Piro & Pfahl

Recent full hydrodynamic simulations optimistic
GWs from wobbling jets (top)
GWs from generic accretion disk formation (bottom)

The GW emission extends well outside the GRB
o  Searches triggered by GRB detection
o  Searches triggered by Type Ib,c SN




Adrian Helmling-Cornell

Blip Glitches and Cosmic Strings

Machine learning methods for distinquishing GWs from cosmic strings from glitches in the detector,
parameter estimation with injected GW CS signals, 04 burst search (Helmling-Cornell)

0.003:08 :

]
e
— valloss
Ilj |
10! H
il oses2:91y
e ——) h -8.62178
060 » I I
0 10 ) E 40 0 60 0 10 ) 0 40 0 60
Epoch Epoch
o |
8
Receiver Operating Characteristic (ROC) Curve ¢ e “J{IMV -3.8813%
—
.
f"

095

logyo(Gp)

) I !
I

§ 06 0 -10.21*248
gw P . ° /U‘IL
g 20 % 1 { - !

02 - = B 4

0.0 - ~— ROC R M ‘1&3 \“? f &’9 il £ a 2 » 2

[ P redced abel arrival cutoff tension size dist.

time  freq.



What should we do with current facilities after 057
Post-05

LASER INTERFEROMETER GRAVITATIONAL WAVE OBSERVATORY
- LIGO -

LIGO SCIENTIFIC COLLABORATION

Technical Note LIGO-T2200287—v2 2022/11/09
Report from the LSC Post-O5 Study
Group
Post-O5 Study Group

Distribution of this document:
LIGO Scientific Collaboration
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