
Mission Status 
Report

Fermi User’s Group meeting
October 3, 2019

E. Hays and J. Racusin



Project Goals for today

• Communicate Senior Review 2019 recommendations and plans for 
continued mission
• Gather input on GI Program (culminates in afternoon discussion)
• Gather input on community support and engagement, especially for 

multimessenger activities
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Plan

• Brief Overview of Mission (welcome new members!)
• Status updates from the Project
• Observatory
• Sky Survey
• Releases
• Press Activities
• Outreach

• Diversity and Inclusion
• Multimessenger Activities
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Fermi Mission Organization

Fermi Project
PS: Liz Hays
Deputy PS: Judy Racusin
Deputy PS/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 Mission Elements



Fermi Data Products

6



Fermi is unique in spectral coverage…
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8 decades of the 
electromagnetic 
spectrum.

Only mission in its 
waveband for the 
foreseeable future.

Opportunities are 
growing!



And in sky coverage
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Fermi GBM covers the entire 
sky every ~1.5 hours.

Fermi LAT covers 80% of the 
sky every ~1.5 hours or the 
entire sky every ~3 hours.



Fermi Science Operations
• LAT has the most complex and CPU-intensive processing of any NASA 

astrophysics mission
• LAT data are equivalent to taking 400 image frames/sec, each with a complex 

process to extract information for science analysis
• Reconstructed data volume is large – 7 Terabytes/wk
• ~1 Million channels are calibrated and monitored

• Low-latency delivery of public data (typically <½ day)
• Multiple searches of incoming data for events of interest 
• Transient and flare alerts to the community
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The GI program is the heart of Fermi science
• Provides financial support for

• Data analysis and correlated studies including development of methodology and software tools
• Multiwavelength data collection and reduction
• Theoretical studies

• Science topics continue to increase 
• New and upgraded facilities
• New questions in astrophysics 
• New gamma-ray discoveries

• Users of Fermi data have been increasing with time, especially with rapid rise of 
multimessenger astrophysics
• Analysis gets harder as data sets deepen
• Fermi is the only mission supporting the analysis of high-energy gamma-ray data
• Question for the user’s group: What are important ways to grow and expand Fermi 

science?
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Observatory Highlights

• Status
• No issues

• Observations
• Mix of traditional and modified sky survey since beginning of 2019. Accommodates fixed 

solar array panel.
• ARRs disabled.
• Not accepting TOOs, but still want to know about planned multiwavelength campaigns as 

input to scheduled calibrations and engineering activities 
• FOT and Engineering Activities

• Modifications to monitoring in response to 2018 SADA anomaly
• Sun point transition and recovery – Aug. 2019

• Instruments ceased taking data for ~1 day for recovery.
• Anomaly Review Board in progress

• Upgrades to ground computing nearing completion
• Upgrades to simulator in progress
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Modifications to Fermi Survey

• Goal is to maintain high survey efficiency on the sky within attitude 
constraints following the SADA anomaly
• -Y solar array panel stopped rotating at -19 deg. 
• Avoid orientations that off-point the fixed panel too far from the Sun during orbit 

daytime
• Margin in array capacity means that this is not an overly restrictive angular constraint
• When the sun angle is closer to the orbital plane, can support two-sided rocking 

while maintaining sufficient power margin
• When the sun angle is further from the orbital plane, new sine-modified profile 

keeps observatory rocked toward the hemisphere with the Sun during orbit day but 
can dip into the other hemisphere during orbit night

• Implemented winter 2019
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Fermi observational efficiency undiminished 
with one stationary solar array
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New sine-modified profile used 
~34% of the time instead 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 hours instead of 3 hrs

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

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



Post-SADA 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
• Benefits: 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

Yearly beta projection (angle between 
orbit plane and the Sun)
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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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Data and Catalog Releases

• 8-year catalog (4FGL) preliminary catalog release – February 
• Interstellar emission model release – March 
• 2nd Fermi LAT GRB Catalog – July
• Upcoming releases
• Update to spacecraft files (see LAT status talk)
• Software fixes and added features (See software talk)
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Press Releases
• Moon Glows Brighter Than Sun in Images From NASA's Fermi (Aug)

• https://www.nasa.gov/feature/goddard/2019/moon-glows-brighter-than-sun-in-images-from-nasas-fermi

• NASA's Fermi Mission Reveals its Highest-energy Gamma-ray Bursts (Jun)
• https://www.nasa.gov/feature/goddard/2019/nasa-s-fermi-mission-reveals-its-highest-energy-gamma-ray-bursts

• NASA's Fermi Satellite Clocks 'Cannonball' Pulsar Speeding Through Space (Mar)
• https://www.nasa.gov/feature/goddard/2019/nasa-s-fermi-satellite-clocks-cannonball-pulsar-speeding-through-space

• Unresolved Gamma-ray Sources (Dec)
• https://confluence.slac.stanford.edu/display/GLAMCOG/The+Power+of+the+Unresolved

• Starlight Across the the Cosmos (Nov)
• https://www.nasa.gov/feature/goddard/2018/nasa-s-fermi-traces-the-history-of-starlight-across-cosmos

• Multimessenger Links to Fermi (Nov)
• https://www.nasa.gov/feature/goddard/2018/multimessenger-links-to-nasa-s-fermi-mission-show-how-luck-favors-the-prepared

• Fermi Constellations (Oct)
• https://www.nasa.gov/feature/goddard/2018/nasa-s-fermi-mission-energizes-the-sky-with-gamma-ray-constellations

• GRB150101B candidate neutron star merger (Oct)
• https://www.nasa.gov/mission_pages/chandra/news/all-in-the-family-kin-of-gravitational-wave-source-discovered.html

• Missing Gamma-ray Blob’s Dark Matter, Cosmic Magnetism Insights (Oct)
• https://www6.slac.stanford.edu/news/2018-10-15-missing-gamma-ray-blobs-shed-new-light-dark-matter-cosmic-magnetism.aspx
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Outreach and Development Activities

• Fermi Summer School – presentation this afternoon
• Social media – presentation this afternoon
• MICA collaborations on animation
• Interns in science and communication
• Scientists and supporting materials for public talks and events
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Diversity and Inclusion

• D&I is a priority for Fermi
• Consideration given for all sponsored activities and guidance to teams

• events and activities supported by the mission, e.g., Fermi Summer School, Fermi Symposia, Fermi 
organized sessions at conferences.

• Review of the GI selections over the mission did not show significant disparity for success by 
gender, even when taken in total. However, do not have demographic information or 
sufficient statistics to do detailed studies.  

• Approach is to support openness and transparency, foster environments that support 
collaboration, listen to feedback, and to follow established recommendations to reduce bias 

• Fermi joined the Multimessenger Diversity Network, an NSF INCLUDES-funded 
community of representatives from multimessenger research collaborations, 
including IceCube, LSST, LIGO, NANOGrav, Swift and VERITAS.  
• Astro 2020 State of the Profession white paper “Pursuing diversity, equity, and inclusion in 

multimessenger astronomy collaborations over the coming decade”. 
https://arxiv.org/abs/1907.06970 
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Multimessenger Activities

• The Mission develops and maintains agreements as needed to 
support coordinated activities with multimessenger and 
multiwavelength facilities.
• Fermi provided input to the NASA Gravitational Wave and 

Electromagnetic Counterpart task force formed to assess the role of 
NASA in GW-EM astrophysics. https://pcos.gsfc.nasa.gov/news/GW-
EM-Task-Force.php
• Fermi will participate in the Kavil-IAU Workshop in February on 

International coordination of multi-messenger transient observations 
in the 2020s and beyond. 
• Output will be a white paper with recommended best practices.
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Questions for the FUG

• Are we missing anything? Does the FUG have suggestions for
additional ways that the mission can productively engage in 
multimessenger science through community activities, the GI 
Program, software and user support, etc.?
• What are important ways to grow and expand Fermi science in the 

next years?
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One last status item…
Recent years have brought many transitions to
Fermi. One of them involves someone who has 
worked tirelessly to ensure that the mission 
emerged from these stronger and better than 
ever.

Following 10 years of service to the mission as 
Project Scientist, Julie McEnery stepped down to 
take a deputy Project Scientist role on WFIRST in 
April, but she hasn’t stepped too far away.
Thanks, Julie.
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