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Three Very Bright Bursts
GRB 221009A

GRB 230307A

Pulse Pile-Up (PPU) 
occurs when count rate 
exceeds ~60,000 cnts/s

Affects CSPEC, 
CTIME, and TTE Data 

TTE bandwidth issues 
above ∼ 375, 000 
events/s
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GRB 230812B



Pulse Pile-Up (PPU)
Detector Response

Counts Spectrum

PPU-Distortion
Compare

Standard Pulse

Types of Pulse Pile-up

Chaplin et al. (2013)
Slide Courtesy of S. Lesage

Photon Spectrum
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For more detailed PPU process see Lesage et al. (2023)



PPU Correction
Credit: Adam Goldstein 

(USRA)
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GRB 220109A: The “BOAT”
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•Triggered at 13:16:59.99 UTC 9th of October, 
2022
•T90: 289s
•One in 10,000 year event
•Over 100 follow-up notices including: 

•The first detection of TeV-energy photons during the 
prompt emission by LHAASO (up to 18TeV; Huang et al. 
2022). 
•A redshift of z=0.151 reported by the Very Large Telescope 
(VLT; de Ugarte Postigo et al. 2022). 
•The identification of rings from dust echoes by Swift- XRT 
(Tiengo et al. 2022). 

•Polarization observations from IXPE (Negro 
et al. 2022). 
•Unsaturated observations from a Solar 
instrument (STIX; Xiao et al. 2022)
•Measurable disturbances in Earth’s 
ionosphere (Guha & Nicholson 2022; 
Schnoor et al. 2022). 



GRB 220109A: Triggering Pulse

Same as GRB 130427A

Γtrigger, SB = 300-1000
Γtrigger, OT ≳ 188
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Slide Courtesy of S. Lesage

Epeak~4 
MeV

Epeak~15 
MeV

Epeak~10 
MeV



GRB 220109A: Afterglow
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Slide Courtesy of S. Lesage



GRB 220109A: Complete Picture

7
Slide Courtesy of S. Lesage



•Over 30 follow-up detections including:
•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 Webb 
Space Telescope, confirming an associated kilonova
and favoring the nearby distance of the event 
(Levan et al. 2023)

GRB 230307A
•Triggered at 15:44:07 UTC on 7th
of March 2023
•T90: 34.56s
•Occulted at 128s
•Only useable detectors N10 & B1
•Fine-time spectral analysis with 
variable binning 
•Dip at 17-19s 

8Image: NASA, ESA, CSA, STScI, A. Levan (Radboud University and University of Warwick)
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GRB 230307A: Parameter Evolution
•Late time steep 
decrease in flux 
reminiscent of 
High Latitude 
Emission (HLE) 
seen in X-ray 
observation of 
GRBs.
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GRB 230307A: Long GRB From Merger 
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GRB 230812B
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• Triggered 12th of August, 2023 at 18:58:12.05 
UTC 

• RA,𝛿=249.1°,47.8°, Elliptical host galaxy
• T90: 3.26s
• Follow-up observations include:

• Redshift of 0.36 from GTC (de Ugarte Postigo et al. 2023a,b) 
• Type Ic Supernova confirmation (Srinivasaragavan et al. 2024)
• Late Chandra detection confirms afterglow decay
• Detection in the mm-band by NOEMA (de Ugarte Postigo et 

al. 2023c) 

PRELIMINARY

PRELIMINARY



GRB 230812B: Spectral Analysis 

PRELIMINARY

PRELIMINARY
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PRELIMINARY



Energetics

1st
2nd

Outside of  top 20

Eiso ~ 1x1055 erg 

Eiso ~ 4.4x1052 erg 

Eiso ~ 1.1x1053 erg

Liso ~ 9.9x1053 erg s-1

Liso ~ 2.6x1053 erg s-1
Liso ~ 8.8x1053 erg s-1
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Summary
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Back Up Slides



The “Dip” Across Missions
•Also 
NuSTAR 
which 
has 
sensitivit
y from 3 
-79 keV



SHORT VS LONG



IPN 
LOCALIZATION

GBM Localization
•RA: 54.06
•Dec:—76.61

IPN Localization
RA: 60.867
Dec:-75.382



FERMI GBM 
Analysis

•Triggered at 
15:44:07 UTC on 
March 7, 2023
•T90: 34.56s
•MVT: 3.1ms
•Occulted at 128s



Spectral Analysis

Ravassio et al. 2018



Triggering Pulse
• -0.072 — 0.387s
•Prominent in the softer energy 
channels
•Dichara et al. 2023 found 
evidence of a non thermal 
precurser 



The “Dip”
• 17.55 — 19.02s
• Independent of energy 
•No temporal dependence 



GRB 211211A

•Long GRB with 
associated kilonova

•Similar T90 value

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



Energetics


