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The Fermi Gamma-ray Burst.Monitor

- 8 keV—40 MeV

» 2 us resolution

| ocalizes transients to a
few degrees

Meegan+ 2009



The Fermi Gamma-ray Burst.Monitor

» |nstantaneously observes ~70% of the sky

» Observing duty cycle of ~85%

GBM_ Field of View
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hat does Fermi GBM see (besides GRBSs)?

Terrestrial Gamma-ray

Flashes Fermi GBM Trigger History -
B GRBs ™ Particles BTGFs mSGRs Solar flares ® Other
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Sub-threshold Follow-up:
- LVK

» lceCube

- CHIME

« Swift

» Einstein Probe

- SVOM

Onboard Trigger
Timescale: real-time
Search of detector rates for 4
sigma excess in at least two

detectors. Issues onboard trigger
and localization alerts

Trigger Notice
Timescale: 10 sec
_—

T~ Localization Notice Co-detection Circular

Timescale: 10 min _» and Joint Localization
Timescale: 1 hour

GW Trigger

Targeted Search

Timescale: 4-5 hours
Seeded coherent search of

continuous time tagged event

data combing data from all
detectors at a specific time Sub-threshold
— TS Detection Circular

Timescale: 5-6 hours

Untargeted Search
Timescale: 4-5 hours
Comparison to candidates from a
blind search of continuous time
tagged event data for 4 sigma
excess in at least two detectors

Earth Occultation Search

Timescale: 1 day Sub-threshold Detection

Constraining gamma-ray —» or Upper Limit Circular
emission from a specific point in Timescale: 1-2 days

the sky using Earth occultation




GW170817— GRB 170817A
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GRB 200415A—An Extragalacti

counts in bins of 0.2 ms

25

20

15

10

100

120
100
80
60
40
20

m @1 @ 16@4)-=

Roberts+ 2021

Fermi-GBM (BGO)
0.2-40 MeV

Fermi-GBM (Nal)
8-1000 keV

Swift-BAT
15-350 keV

vF, (ergcm~2s7!)

counts in bins of 12 us
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NASA GSFC / Adam Block / Mount

Wind (Konus) -
Mars Odyssey (HEND)

lagnetar Giant Flare

'NGC 253

Sculptor galaxy

Lemmon Sky Center / University of Arizona



GRB 221009A—The BOAT

-
Count rate
m (millions of
C gamma rays
q) per second)
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Lesage+ 2023
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190829A

The Brightest Of All Time:..

The BOAT GRB in Context

130427A

GRB 221

009A
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Reconstructed
Fermi data
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NASA GSFC / Adam Goldstein (USRA)

7T minutes

...and a spectral line!

v F, [erg/cm?/s]

v F, [erg/cm?/s]
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GRBs 230307A & 211211A—Long GRBs from NS mergers®?

GRB 211211A
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GRB 250702B — The longest.ultra=long GRB?
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What was the progenitor???
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Recent Operational Improvements/Changes

» Lowered on-board trigger threshold.for short GRBs

- Migrated to GCN Kafka

- Dealing with increasing TDRS outages...

» We are looking at making the targeted search results public

- Continued improvement of public tools (GDT)—release of classification and localization algorithms

GBM has evolved over the years from providing GRBs for the Fermi LAT, to becoming a premier
discovery instrument that is critical in the era of TDAMM
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