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Dark Matter searches

Terrestrial γ-ray Flashes

Fermi discoveries cover a broad range of astrophysics
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Novae
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Pulsar Wind Nebulae 

Blazars

Radio Galaxies
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Sun: flares & Cosmic Ray interactions

Pulsars: isolated, binaries, & MSPs

Unidentified 
Sources

Galactic

Extragalactic

e+e- spectrum

Neutrino Counterpart searches
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PKS 0502+049

TXS 0506+056

original GCN Notice Fri 22 Sep 17 20:55:13 UT
refined best-fit direction IC170922A
IC170922A 50% - area: 0.15 square degrees
IC170922A 90% - area: 0.97 square degrees
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Fermi Users Make Fermi Science Excellent
• The GI program is the heart of Fermi science
• Funds all aspects of science investigation: analysis, 

correlated studies, theory, and multiwavelength data 
collection
• Fermi is the only mission program dedicated to high-

energy gamma-ray data analysis

• Fermi science increases with time
• New topics and questions, new discoveries, new 

synergies with multiwavelength and multimessenger
facilities and capabilities

• Fermi support grows with the users
• Continued updates to data products, analysis tools, 

catalogs, and joint observation opportunities
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Photo mosaic of attendees of the 
9th International Fermi Symposium 



The Fermi Observatory
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Large Area Telescope 
(LAT)

Large field of view  
(>2.4 sr)

Entire sky every 3 hrs 
(every 2 orbits)

Broad energy range 
(20 MeV - >300 GeV)

Gamma-ray Burst 
Monitor (GBM) 

Views entire 
unocculted sky

NaI: 8 keV -   1 MeV

BGO: 150 keV - 40 
MeV

4Information on instruments and performance at https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/ 

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


Observatory Status: Excellent
• Operations stable and reliable.
• Both instruments exceed original flight performance due to software and 

configuration improvements.
• No consumables; no expected instrument limitations
• Orbit and current communications can be maintained into the 2030s.

• Survey modes provide LAT all-sky coverage in 3 hours or 85% of the 
sky every 1.5 hours reaching all-sky coverage in approximately 1 
week during sine-modified survey intervals. 
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LAT exposure more limited toward Sun in 
sine-modified survey but is available at off-
axis angles. A number of solar flares have 
been detected in the current solar cycle.

Sine-modified Survey Exposure Map (2 orbits)



Data and Catalog Highlights
• Large Area Telescope

• 14-year LAT catalog (4FGL-DR4) 
• 12-year LAT AGN Catalog (4LAC-DR3)
• 10-year AGN Catalog (4LAC-DR2)
• LAT Third Catalog of Gamma-ray Pulsars (3PC)

• Individual timing models, pulse profiles and SED 
available for many pulsars

• Solar Flare catalog (FLSF)
• LAT Light Curve Repository

• Gamma-ray Burst Monitor
• GBM Trigger Catalog, Burst Catalog, and Daily Data
• GBM Data Tools
• 4th GBM GRB Catalog
• Accreting Pulsars and Custom Pulsation Search
• Earth Occultation Light Curves 

More at the FSSC Data Products page
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https://fermi.gsfc.nasa.gov/ssc/data/access/lat/14yr_catalog/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/4LACDR3/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/4LACDR2/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/3rd_PSR_catalog/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/3rd_PSR_catalog/3PC_HTML
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/FLSF/
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/
http://heasarc.gsfc.nasa.gov/W3Browse/fermi/fermigtrig.html
http://heasarc.gsfc.nasa.gov/W3Browse/fermi/fermigbrst.html
http://heasarc.gsfc.nasa.gov/W3Browse/fermi/fermigdays.html
https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm
https://iopscience.iop.org/article/10.3847/1538-4357/ab7a18
https://gammaray.nsstc.nasa.gov/gbm/science/pulsars.html
https://gammaray.nsstc.nasa.gov/gbm/science/earth_occ.html
https://fermi.gsfc.nasa.gov/ssc/data/access/
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Upcoming Events
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https://fermi.gsfc.nasa.gov/science/mtgs/symposia/eleventh/

Now accepting applications for the Fermi Summer School
May 28 – June 7, 2024

https://fermi.gsfc.nasa.gov/science/mtgs/summerschool/2024/

Next Symposium scheduled for Fall 2024 in DC Area

2023

https://fermi.gsfc.nasa.gov/science/mtgs/symposia/eleventh/
https://fermi.gsfc.nasa.gov/science/mtgs/summerschool/2024/


The future is bright – we hope you will add to it!
• Opportunities with Fermi continue to grow 
• Observatory and instruments in excellent health
• Opportunities for new discoveries across wide range of Fermi science
• Data, catalogs, and analysis tools and techniques available to dig deeper into 

the high-energy Universe and discover new events when they happen.
• Got a question? We’re here to help!

Liz Hays, Fermi Project Scientist
Judy Racusin, Fermi Deputy Project Scientist
Chris Shrader, Fermi Science Support Center Lead
Fermi Help Desk fermihelp@milkyway.gsfc.nasa.gov
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mailto:elizabeth.a.hays@nasa.gov
mailto:judith.racusin@nasa.gov
mailto:chris.r.shrader@nasa.gov
mailto:fermihelp@milkyway.gsfc.nasa.gov
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Fermi

Fermi Mission Elements



Fermi Mission Organization

Fermi Project
PS: Liz Hays
Deputy PS: Judy Racusin
MW Coordinator: Dave Thompson

Science Support Center
Lead: Chris Shrader

GBM Instrument Team
PI: Colleen Wilson-Hodge 

(MSFC)

LAT Instrument Team
PI: Peter Michelson 

(Stanford)

Mission Operations Center
Mission Manager: Beth 

Pumphrey
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Fermi Data Products
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GBM Data Tools

Python interface to GBM 
analysis provides a leap 
for community GBM data 
analysis and supports multi-
instrument analysis.

https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm/

New video tutorial!
https://fermi.gsfc.nasa.gov/
aas237/tutorial_videos.html
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https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm/


Fermipy
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• Python framework developed for 
the Fermitools

• Interfaces to plotting and diagnostic 
tools

• Pipeline-building tools
• Jupyter Notebook tutorials for 

baseline LAT data analysis 
procedures 

• Publicly available on github Spectral Fit Source Localization Map



Fermi observational efficiency undiminished with one 
stationary solar array
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New sine-modified profile used 
~34% of the time in place of 
traditional sky survey.

• No impact to GBM
• No reduction in LAT 

instantaneous sky coverage
• LAT survey is less uniform on 

short time scales,  but 
cadence for ~85% of the sky  
is 1.5 hrs instead of 3 hrs

2 orbit (3 hour) exposure for sine-modified profile

All-sky coverage reached in ~1 week for 
sine-modified profile observations

Sun is not observable during sine-modified survey but is during two-sided rocking.



Post-solar array anomaly observing profiles

• Two-sided rocking, symmetric +50/-50 or asymmetric 
±50/∓60, for |beta| < 24

• Two orbit period: south for one orbit and north for the 
next

• ±50 (beta ≤ 14): 44.2% of the time
• ±50/∓60  (14 < beta ≤ 24): 21.3% of the time
• Shorter time to achieve full-sky coverage and allows 

solar observations
• Sine-modified profile with 50° amplitude for |beta| > 24

• One orbit period, sine function with amplitude 50°, 
phased so that zero crossing is at orbit 6 am and 6 pm. 
Constant 50° during orbit night.

• In use 34.5% of the time
• Takes up to a week to expose full sky during these 

intervals.
• Documented on the FSSC web site: 

https://fermi.gsfc.nasa.gov/ssc/observations/types/post
_anomaly/

Sine-modified profile

Angle between the orbit plane and the Sun 
during 2019.
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https://fermi.gsfc.nasa.gov/ssc/observations/types/post_anomaly/
https://fermi.gsfc.nasa.gov/ssc/observations/types/post_anomaly/


Modified Fermi Survey: Sky Coverage at 1 GeV
• Fraction of sky exposed 

more than 50% of mean
• 50/50 rocking:

• 1 orbit: 62.5%
• 1 day: 100%

• Sine-modified:
• 1 orbit:  85.3% 
• 1 day: 87.6% 

• Modified sine has “holes” in 
coverage toward the Sun and 
anti-Sun directions, but 
observes the other ~85% of 
the sky with a cadence of 90 
mins (i.e., double that of 
normal sky survey).

Traditional +/-50 rocking profile Sine-modified profile
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