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WHAT ARE FAST RADIO BURSTS 
(FRBS)?

Petroff et al. (2022)

> 600 unique 
sources
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https://link.springer.com/article/10.1007/s00159-022-00139-w
https://link.springer.com/article/10.1007/s00159-022-00139-w
https://link.springer.com/article/10.1007/s00159-022-00139-w
https://link.springer.com/article/10.1007/s00159-022-00139-w


WHAT ARE GAMMA-RAY 
BURSTS (GRBS)?

• Most luminous events observed

• Short, bright pulses of gamma-rays

• Timescales: a fraction of a second to several 

hundred seconds

• Cosmological and isotropic

Credit: NASA and A. Feild (STScI) 3



FRBS & GRBS: LAT ANALYSIS

• Sample size from CHIME/FRB: 589 FRBs [CHIME/FRB Collaboration et al. (2021); 

Chime/Frb Collaboration et al. (2023)]

• Non-repeaters = 525

• Repeaters = 64 (repeat bursts = 469)

• Automatic unbinned likelihood analysis pipeline based on GtBurst code [Vianello, G. (2016)]

Data 
Selection

Generate 
navigation

plot & 
lightcurve

Create 
count & 
source 
maps

Build XML 
model

Unbinned 
likelihood
analysis
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https://iopscience.iop.org/article/10.3847/1538-4365/ac33ab/pdf
https://iopscience.iop.org/article/10.3847/1538-4365/ac33ab/pdf
https://iopscience.iop.org/article/10.3847/1538-4365/ac33ab/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://zenodo.org/records/59783
https://zenodo.org/records/59783
https://zenodo.org/records/59783


LAT RESULTS
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POSITION-HISTORY DATA: FRB20181228C

RA: 265.19 deg
Dec:  54.36 deg

Goldstein et al. (2024) 
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https://astro-gdt.readthedocs.io/en/latest/
https://astro-gdt.readthedocs.io/en/latest/
https://astro-gdt.readthedocs.io/en/latest/


TIME TAGGED EVENT DATA: 
FRB20181228C
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SGR 1935+2154

Mereghetti et al. 2020 8

https://iopscience.iop.org/article/10.3847/2041-8213/aba2cf/pdf
https://iopscience.iop.org/article/10.3847/2041-8213/aba2cf/pdf


MAGNETAR, SGR, AND REPEATER FRB RELATION?
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https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/acc6c1/pdf
https://iopscience.iop.org/article/10.1088/0067-0049/212/1/6/pdf
https://iopscience.iop.org/article/10.1088/0067-0049/212/1/6/pdf
https://iopscience.iop.org/article/10.1088/0067-0049/212/1/6/pdf
http://www.physics.mcgill.ca/~pulsar/magnetar/main.html
http://www.physics.mcgill.ca/~pulsar/magnetar/main.html
https://iopscience.iop.org/article/10.3847/1538-4357/ab7a18/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ab7a18/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ab7a18/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ab7a18/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ab7a18/pdf


SUMMARY

• LAT & GBM Analysis:

• No coinciding FRBs and GRBs

• Calculated upper limits on photon and energy flux

• Repeater FRBs, Magnetars, SGRs: 

• Confirmed FRB with SGR 1935+2154

• My search: Spatially related, not temporally
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THANK YOU!
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BACKUP SLIDES
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DATA 
SELECTION

• Astroquery Fermi-LAT server

• RA, Dec of FRB

• Trigger time = MJD_400 → UTC → MET

• TSTART = trigtime – 5000;

• TSTOP = trigtime + 20000

• Searchradius = 60 

• energyrange_MeV = 30,1000000

• LATdatatype = Extended
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NAVIGATION 
PLOT

• Zenith angle:  Angle w.r.t 

Earth’s limb

• Source off-axis angle:  Angle 

between source and detector 
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SOURCE MAP

• Rad = 12

• IRF = p8_transient020e

• Zmax=100

• Emin = 100

• Emax = 100000

• Tstart, tstop = ranges of 100s

• Starting 0-100
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XML MODEL

• In my case, the model is fixed to the default options

• Fits a power law:

https://fermi.gsfc.nasa.gov/ssc/data/analysis/scitools/source_models.html 16

https://fermi.gsfc.nasa.gov/ssc/data/analysis/scitools/source_models.html


LIKELIHOOD ANALYSES

• Large # of counts

• Preferred method for GRB analysis

• Prompt burst phase

• Short # of counts

• Preferred method for time series analysis

• Temporally extended emission

Binned Unbinned

What is it?   Likelihood L is the probability of obtaining data given an input model

How used in this case? As an accurate mapping of gamma-ray sky to the list of counts produced by LAT

https://fermi.gsfc.nasa.gov/ssc/data/analysis/scitools/likelihood_tutorial.html

https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone_Likelihood/Likelihood_overview.html
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https://fermi.gsfc.nasa.gov/ssc/data/analysis/scitools/likelihood_tutorial.html
https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone_Likelihood/Likelihood_overview.html


𝐿𝑚𝑎𝑥,0 = max L value for a model w/o 

additional source

𝐿𝑚𝑎𝑥,1 =  max L value for a model 

w/additional source at specified location

𝑇𝑆 = −2ln
𝐿𝑚𝑎𝑥,0

𝐿𝑚𝑎𝑥,1• Computed from Likelihood Analysis

• Large TS = source present

• 𝜎~ 𝑇𝑆

TEST STATISTIC

https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone_Likelihood/Likelihood_overview.html 18

https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone_Likelihood/Likelihood_overview.html


POSHIST DATA: FRB20181228C
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https://arxiv.org/pdf/0908.0450
https://arxiv.org/pdf/0908.0450
https://iopscience.iop.org/article/10.1088/0004-637X/702/1/791/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/702/1/791/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/702/1/791/pdf
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