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Fast Astronomical 
Transients

• Regularly detected by ground- and 
space-based observatories

• Initially outburst on timescales of 
milliseconds to days

• Detection and follow-up 
observations across electromagnetic 
spectrum (radio to very high-energy 
gamma-ray)
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What kind of transients are you looking for?
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Transient Type Where to find them? Type of Information

GRBs
GWs

Neutrinos
AGN (LAT)

GCN
https://gcn.nasa.gov

Machine-generated Notices
Human-generated Circulars

Flaring Blazars
Galactic Transients

Neutrinos
SNe

ATel
https://www.astronomerstelegram.

org

Human-generated Telegrams

Optical Transients Transient Name Server
https://www.wis-tns.org

Transient Names
AstroNotes

Optical Transients Rubin/LSST Alert Brokers
https://www.lsst.org/scientists/alert-

brokers

Automated alert messages filtered 
and classified by brokers
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Fermi Transient Searches

LAT Automated Science 
Processing (ASP) + Flare 
Advocates
Likelihood
6 & 24 hour
ATels, GCN notices (on 
AGN)

Fermi All-sky Variability Analysis (FAVA)
Aperture Photometry, 1 week
ATels, FAV catalogs

LAT Burst Advocate Tool
Likelihood Around GBM/BAT triggers
100 s, 1000 s
LAT Team - Results in GCNs

LAT Transient Factor (LTF)
Likelihood Around GBM/BAT triggers
seconds to orbits
LAT Team - Results in GCNs
Triggered + Blind Search

All Sky 
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Not to scale

LAT Catalogs
Likelihood, associations
FGL, FHL, LAC, FLE, PSR 
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rate triggers
16 ms - minutes
GCN Notices
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GBM Targeted Search
ground search
ms - s
Temporal/Spatial Input

Fermi LAT Monitored Sources
Daily, Weekly above 10-6 cm-2s-1

Fermi LAT Light Curve Repository
Likelihood LAT Catalog Sources
3 days, Weekly



Fermi All-sky Variability Analysis (FAVA)

• https://fermi.gsfc.nasa.gov/ss
c/data/access/lat/FAVA/

• 1 week timescales
• binned data over a grid of 

regions on the sky 
• searches for deviations from 

the expected flux based on 
the observed long-term 
average

• photometric approach 
advantages over a likelihood 
– independent of diffuse 

model
– computationally 

inexpensive
– no spectral shape 

assumptions

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/FAVA/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/FAVA/


LAT Light Curve Repository (LCR)

• https://fermi.gsfc.nasa.go
v/ssc/data/access/lat/Ligh
tCurveRepository/

• 3 day, 1 week, 1 month 
likelihood analysis of 
catalog sources

• multi-cadence flux 
calibrated light curves for 
over 1500 sources 
deemed variable in the 10 
year Fermi LAT point 
source (4FGL-DR2) 
catalog

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/

