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What does GBM observe?



Terrestrial Gamma-ray Flashes (TGFs)

And TEBs!
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Solar Flares

☀

Localizes to the Sun

Interested in more Solar Flares? https://www.spaceweatherlive.com



Flaring/Pulsing Galactic Sources

SGR 1547-5408
(Magnetar)

Swift J0243.6+6124
(First Galactic UL X-ray Pulsar)



Flaring/Pulsing Galactic Sources
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Magnetars/SGRs
Transient behaviors:

Episodic bursts:
Most frequent
10-2 – 1s
1036-41 erg

Intermediate flares:
Uncommon
1-50 s
1041-43 erg

Giant Flares:
Rare
1000 s (bright spike and tail)
1044-47 erg
Three giant flares from galactic 
magnetars saturated instruments. Less of 
an issue with increased distance.



Magnetar Burst Forests

• April 2014,  SGR J1935+2154 began bursting.
• Resulting in hundreds of bursts over the past years (last one was Monday!)
• On April 27, 2020 there was an intense period of bursting that lasted 130 s dubbed a Burst Forest.

Kaneko et al. 2021



Magnetar Giant Flares



Fast Radio Bursts
• Discovered in 2007 while looking through pulsar data

• Bright millisecond flashes in the radio wavelengths, some repeat

• Typically of extragalactic origin

• Has been a mysterious radio source ever since…

• Little green men?

The First CHIME/FRB 
Fast Radio Burst 
Catalog



Cool, but how does this relate to gamma rays?



Magnetars!

• Thought to be progenitors for a long time but FRBs are predominantly extragalactic

SGR J1935+2154

• On August 28, 2020, CHIME 
detected an extremely bright 
FRB, during a period of intense 
burst activity from SGR J1935

• After CHIME localized the FRB 
it was found to be coming from 
the direction of SGR J1935 

CHIME et al. 2020



Gamma-ray Bursts



Gamma-ray Bursts

• Properties:

• Detected Redshift range z < 0.01 — 9

• Energetics: Eiso ~1046–1054 erg

• Durations: 10s of ms —several minutes

• Wide variety of SED peak energies

• Wide variety of lightcurves

• Spectral evolution throughout burst



What are Gamma-ray Bursts?



Short GRBs and GWs

GW

• In-spiral confirms CBC progenitor model

• Information about binary system parameters

• precise merger time

• standard candle -> luminosity distance

EM

• Detection confidence

• EM energetics

• X-ray or optical afterglow gives precise location

• Host galaxy/redshift

• Local environment information

SGRB emission
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GW 170817-GRB 170817A



Fermi Science with GW170817

• Relativistic Jet physics — emission radius/timescale, 
deceleration radius/timescale

• Stellar populations — rate of NS-NS mergers/short GRBs

• Condensed matter physics — Neutron Star Equation of State

• Fundamental physics — measurement of the speed of gravity

• General Relativity — testing the Equivalence Principle between 
gravity and EM, and Lorentz Invariance Violation

All from ONE observation!



What about GW190425?

• During O3 we followed up public and subthreshold 
GW events with GBM and found no counterparts

• Perform offline searches using GWTC events with 
Swift BAT for O3 (Fletcher et al. in prep., Hamburg et 
al. 2020)

• Perform offline searches using subthreshold GW 
events from the LVK.

• GBM/BAT only see ~60% of the GW localization 
region

• GW190425 is 4 times further away 



• The LVK began their 4th observing run on May 24th (last week). O4 is planned to be 18 months long with 1-2 month 
long commissioning periods in the middle. 

• A month long engineering run before O4 began to finish up calibration and test out their public alert pipeline. 

• During the ER we had 6 events (4 likely BBH, one NSBH and 1 unknown)

• Since O4 began, we have had 10 events.  (Find the events https://gracedb.ligo.org/superevents/public/#O4 )

• Summary of the Detector performance for the day is https://gwosc.org/detector_status/day/today/ 

• GBM is following running our subthreshold searches automatically over all public events during O4.

• Fingers crossed! 

What’s going on with O4?

https://gracedb.ligo.org/superevents/public/
https://gwosc.org/detector_status/day/today/


Will we get another Joint Detection?



A Day in the Life of a BA

Ding Ding! We received a trigger!

230531518
707228740

707228740

2023-05-31 12:25:35.75



A Day in the Life of a BA

Flight Software Classification



A Day in the Life of a BA



A Day in the Life of a BA
Let’s look at the energy range!



A Day in the Life of a BA
What about the BGOs?



A Day in the Life of a BA

Alright let’s look the individual detectors.

Since we know its peaks in the softer energy channels 
we will just look at the lightcurves summed over 
energy channels 1/2

Any thoughts one what this event is?

Solar 
Flar

e



A Day in the Life of a BA

We can double check this with the Goes X-ray Plots. 



A Day in the Life of a BA

Ding Ding! We received another 
trigger!

230506715
s

705085761
705085761

2023-05-06 17:09:16.96



A Day in the Life of a BA



A Day in the Life of a BA



A Day in the Life of a BA



A Day in the Life of a BA

Channel 3/4?

So What do you think it is?

Looks to be a GRB!



A Day in the Life of a BA
Let’s do a quick Localization!



A Day in the Life of a BA

Ding Ding! Swift BAT saw the same GRB!



A Day in the Life of a BA

We need to wait for the science data to 
come down first.



A Day in the Life of a BA

Let’s look at the T90 (duration)



A Day in the Life of a BA

Let’s look at the Spectral Analysis



A Day in the Life of a BA

Now we write up our science 
circular!



Useful Links

GCN Archive: https://gcn.nasa.gov/circulars 
GBM Website: https://gammaray.nsstc.nasa.gov/
Magnetar Catalog: http://www.physics.mcgill.ca/~pulsar/magnetar/main.html
CHIME Catalog: https://iopscience.iop.org/article/10.3847/1538-4365/ac33ab
CHIME website: https://chime-experiment.ca
LIGO Website: https://www.ligo.org/
Virgo Website: https://www.virgo-gw.eu/
LVK Instruments: https://www.ligo.caltech.edu/page/ligo-sister-facilities

https://gcn.nasa.gov/circulars
https://gammaray.nsstc.nasa.gov/
http://www.physics.mcgill.ca/~pulsar/magnetar/main.html
https://iopscience.iop.org/article/10.3847/1538-4365/ac33ab
https://chime-experiment.ca/
https://www.ligo.org/
https://www.virgo-gw.eu/
https://www.ligo.caltech.edu/page/ligo-sister-facilities

