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GRB 220109A: The “BOAT”

S R ——— s o] o Triggered at 13:16:59.99 UTC 9th
2022

«T90: 289s

«One in 10,000 year event

«Over 100 follow-up notices includi
* The first detection of TeV-ener hotons d

prompt emission by LHAASO (up to 18TeV; |
A 2022).

T « A redshift of z=0.151 reported by the Very Larg
° st e Mo el (VLT; de Ugarte Postigo et al. 2022).
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(Mienon ot al 2022)
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*Trig

B2

of March 2023
«T90: 34.565s
«Occulted at 128s

*Only useable detectors N10 & Bl
- Fine-time spectral analysis with

variable binning

gered at 15:44:

(9 UTC on 7th

- Over 30 follow-up detections including:

aaaaaaaa

Late time X-ray afterglow by Chandra (Rouco
Escorial et al. 2023)

A redshift of 0.065 (Gillanders et al. 2023)
Two rounds of observations by the James Webl

Space Telescope, confirming an associated Kilo

and favoring the nearby distance of the event
(Levan et al. 2023)
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Image: NASA, ESA, CSA, STScl, A. Levan (Radbou®University and University of Warwfigk)




Double Smoothly Broken Power Law

! -1.251

*47 time bins
ranging from
100ms - 5s

*Fit using DSBPL
(Ravassio et al.
2018)
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GRB 230307A: Parameter Evolution | e
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GRB 230307A: Long GRBF

Short GRB Probability = 1.0%
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Triggered 12th Of August, 2023 at 18:58:12 5 1 —— 5000 - 35000 keV
UTe Lo Y

RA,5=249.1°,47.8°, Elliptical host galaxy 10
T90: 3.265 - —— 1000 - 5000 keV

Follow-up observations include: -
« Redshift of 0.36 from GTC (de Ugarte Postigo et al. 2023a,b) 10° o0 1000 kv

« Type Ic Supernova confirmation (Srinivasaragavan et al. 2024) .|
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GRB 230812B: Soectral Analvsis i .

Table 1. Fermi-GBM Time-Integrated Spectral Fitting
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PL -1.5270:000% - - - - - - 14117/466 0.692 % 0.001 1.991 =+ 0.004
COMP -0.9519-99¢ - - 306.6725 - - - 1102/465 0.685 + 0.002 2.029 + 0.007
Band -0.84+9-007 - -2.32700% 2345720 - - - 1135/464 0.675 + 0.002 2.009 + 0.008
SBPL -0.94+3:509 - -2.4510:02 - 162.7727 - - 732/463 0.668 + 0.003 1.995 + 0.008
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*We are in an unprecedented time of extraordinarily bright GRBs
*PPU correction process tested and validated for cases of extreme and mild puls

*GRB 221009A: The BOAT

*Brightest GRB in 3 out of 4 common metrics (Ejs,, Fluence, Peak Flux ) and 3™ in fo
(Liso), unrivaled probe into the continuously active central engine, tracks the evolution o

bulk Lorentz factor through to the afterglow phase
*Lesage et al. 2023 ApJL 952, LA42

*GRB 230307A: Long burst with associated kilonova

*Fine time DSBPL spectral fitting consistent with synchrotron radiation, afterglow flux seen
after the dip, MV'T and spectral lag consistent with merger origin bursts
*Dalessi et al. (to be submitted)

*GRB 230812B: Bright, relatively nearby burst
*Bright single pulse GRB, preliminary spectral fits of GBM and LAT data using D§
associated type Ic supernova
*Roberts and Scotton et al. (to be submitted)
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Gamma-Ray Bursts (GRBs): The Long and Short of It

Long gamma-ray burst
(>2 seconds’ duration)

Short gamma-ray burst
(<2 seconds’ duration)
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FERMI GBM
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pectral Analysis

100000 - — TTE
100ms bins
100000 80000 300ms bins
60000 4 500ms bins
1s bins
40000 1 3s bins
80000 20000 4 5s bins
o 1 T T T T T
0 - 10 15 20 25
60000 -
40000 -
20000 -
0 ~
20 % 60 80 100 120
Time (s)

4
D ermi
THE UNIVERSITY OF Gamma-ray

Space Telescope

ALABAMA IN HUNTSVILLE

Minimum bin duration | Time range (to +s)
Triggering Pulse 100ms 0.0-0.355
Main Emission 300ms 0.355-1.5
BTI 1.5-11.0
300ms 11.0-13.712
500ms 13.712-17.264
1s 17.264- 21.652
Secondary Emission 3s 21.652- 36.965
Tail 5s 36.965-128.0
\
\\\
—ainy
NEBFL = A B2, £ + —~—E
Ereak Ehrear

—any

B
Ehreak



Count Rate (cts/s)

2 = @ ermi

Triggering Pu Ise R .

«-0.072 — 0.387s

MM_»‘W * Prominent in the so
__ channels

ll’ﬂfﬁW * Dichara et al. 2023 fot

; - 1d f h |
30000 — 50300 (kev) evidence or a non tnherma
20000 - 2 T
10000-M \/\__\ 10 .{p urser = :: ol Ml *k\ |
04 10! 4 H T T T N
10000 4 —— 300-900 (keV) ] A \
PMNAL R SN
/\/\,,,_,/\/ 3 o 100 - ,4 — . |
0l 7 E 7
i E W - 4
20000 ] 900-5000 (keV) g g // i N
10000 - v\/\’\ E £ 102
0 i N
200 —— 5000-40000 (keV) " B
0 10! H—Locubl hyBro) ereawl i |
0 . . . . E 16‘ 162 163 1<')4
-1 0 1 2 3 4 5 Energy [kev]
Time (s) E

Energy [kev]




Count Rate (cts/s)

The “Dip”
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« Long GRB with
associated kilonova

« Similar T90 value

-Suggested that
some long GRBs be
treated as possible
counterparts for
GW
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Energetics
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