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Summary

2

• Fermi LAT Collaboration is very busy and very productive 
more than 15 years after launch

• LAT Instrument operations remain stable; science 
performance is very stable

• Maintaining coverage in all areas due to multitasking, including 
supporting infrastructure transition of LAT data processing 
pipelines at SLAC National Accelerator Laboratory.

• LAT science operations support high science productivity
• maintaining and upgrading various science analysis pipelines 

and analysis tools (with FSSC, e.g., Fermipy, LCR)
• supporting science analysis results, including recently updated 

source catalogs (e.g., 4FGL-DR4, 3PC)



Fermi LAT Overview
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International and interagency collaboration:
• NASA and DOE in the US
• CEA and CNRS (IN2P3) in France
• ASI and INFN in Italy
• MEXT, KEK and JAXA in Japan
• K. A. Wallenberg Foundation, SRC and SNSB in Sweden
• Additional science support: INAF (Italy) and CNES (France)

LAT Science operations rely on integrated effort from:
• Instrument:

• LAT: Stanford/SLAC/NRL/GSFC/international participants 
• Fermi Science Support Center (FSSC):

• GSFC
• Fermi Flight Operations Team (FOT):

• GSFC



LAT Instrument team responsibilities (1)

- operation of the LAT instrument, including identification and evaluation 
of anomalies; 

 - sustaining engineering including anomaly resolution;  
 - LAT flight software maintenance; both on-board science algorithms 

and anomaly resolution;
- maintenance of instrument calibration;

-  continuous data quality monitoring;

 - highly efficient operation of LAT data-processing pipelines; 
includes flaring source analysis, algorithm improvements and adaptation for 
anomalies and detector aging effects;

- occasional reprocessing of LAT data;

 - analysis software maintenance and upgrades; LAT team uses the 
same tools as community, and shares improvements with community through 
FSSC;

 



LAT Instrument team responsibilities (2)

- generate source catalogs and update diffuse background models 
to support analyses;

 - operate quick, automated science processing analysis for GRBs 
and other transients or flaring sources and provide rapid delivery 
of results to the community through the FSSC; 

- LAT scientists examine output from ASP pipeline and perform follow-up 
analyses, produce ATels, and propose ToOs

 - maintain pulsar timing database

Activities are fully supported by scientists from across 
the LAT collaboration; the LAT is not a black box



Fermi @ 15
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LAT Collaboration celebrated on 
June 11, 2023 – more than 100 
participants (via Zoom)

Some Fermi@15 LAT metrics:
• 84,444 orbits since launch
• 98.8% uptime
• 913 billion triggers
• 1.67 billion source photons 

available at the FSSC

Gradual degradation in LAT 
components compensated by 
ongoing calibration



Fermi @ 15
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•Fermi LAT is a very active collaboration!
• Science group meetings almost every weekday
• Switched from 2 in-person meetings/ year -> 1 hybrid & 1 virtual
• Fall 2023 Collaboration Meeting took place last month: ~113 attendees*

*not all in the photograph
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•Fermi LAT is a very active collaboration!
• Science group meetings almost every weekday
• Switched from 2 in-person meetings/ year -> 1 hybrid & 1 virtual
• Fall 2023 Collaboration Meeting took place last month: ~113 attendees*

*not all in the photograph

•160 institutions in 25 countries
• 22 undergraduate 

students
• 100 graduate students
• 74 postdocs
• 161 full members
• 123 affiliated members



Fermi Mentoring Program (MP)

Fermi MP components
Mentees:
Graduate students within the LAT and GBM collaborations.
Mentors:
LAT/GBM PhD-holders. They do not supersede or interfere 
with the role of the research advisor, but rather serve as an 
additional resource.
MP Committee:
Volunteer-based group responsible for overseeing the MP. 
In charge of mentor-mentee matching and training. 
Mediates in case of misunderstandings.

Started in spring 2021. Each cycle now lasts 1 year. We have now successfully launched the 5th cycle

Gender distribution 
of mentors/mentees 

reflects the 
distribution in our 

collaborations 
**We don’t know

Mentors Mentees

**We don’t know *Not shared/Non-binary/
Transgender/Other

Statistics
In the first 5 cycles (note the 5th is on going) of the Fermi MP, 88 
people, between mentors and mentees, have met for a total of 152 
hours of mentoring sessions that can be seen as 304 “people hours” 
of mentoring time.



Fermi LAT Collaboration’s DEIA Panels

The Fermi LAT Collaboration’s DEI Org presents a panel on

DEI Work in Science Positions
Featuring:

Dr. Milena Crnogorčević
Postdoctoral Fellow at the Oskar Klein Centre, 

Stockholm University

Dr. Chandra Turpen 
Assistant Research Professor, Department of Physics, 

University of Maryland

Dr. William Ratcliff 
Physicist, National Institute of Standards and 

Technology

Join us for a special DEIA-themed WAM

Friday 15 Sept, 11am EDT
This panel will discuss DEIA work in the 

context of roles primarily focused on 
science. Folks of all genders, ethnicities, 

and career stages are invited to attend and 
engage in this important conversation.

The usual Zoom links and Confluence page still apply.
If you have ideas about future DEIA themes or want to get involved with Fermi’s DEI Org, please let us know. 
Points of Contact: Tiffany Lewis (tiffanylewisphd@gmail.com); Giovanna Senatore (giovanna@stanford.edu)



Monitored sources
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• The Fermi LAT table of 
monitored sources 
provides daily and 
weekly fluxes for sources 
of interest available at
https://fermi.gsfc.nasa.gov/ssc/
data/access/lat/msl_lc/ 

• List is updated with new 
sources on a regular basis

• 4 added in last 6 months
• Started as a list of 25 - 

now, there are 201

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


Fermi @ 15
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The era of time-domain astrophysics



Fermi @ 15
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The era of time-domain astrophysics



Fermi-LAT Light Curve Repository
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https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/ 

Animation shows subset of LAT gamma-ray records now available for more than 1,500 
objects, deemed time-variable, in a continually updated repository. Over 90% of these 
sources are blazars.

ref: Abdollahi, et al, ApJ Suppl 265, 31 (2023)  

D. Kovevski, J. Valverde, M. Negro, A. Brill, S. Grappa

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/
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1873 
sources

1451 
sources

3033 
sources

3FGL:  LAT Collaboration, ApJS 218:23 (June 2015)



4FGL-DR4: 4th Fermi LAT Source Catalog update
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Since first 4FGL catalog release [ApJ Suppl 247, 33 (2020)], reporting 5,064 
sources from 8 years of data, data have been stable, no new Galactic 
interstellar emission model, and analysis method has not evolved.
Catalog updates released every 2 years:
 - 4FGL-DR2, 10 years, 5,788 sources
 - 4FGL-DR3, 12 years, 6,658 sources  ApJ Suppl, 260, 53 (2022)
 - 4FGL-DR4, 14 years, 7,194 sources

https://heasarc.gsfc.nasa.gov/w3browse/fermi/fermilpsc.html 

4FGL DR3 21

Table 5. LAT 4FGL-DR3 Source Classes

Description Identified Associated

Designator Number Designator Number

Galactic center GC 1 · · · · · ·
Young pulsars, identified by pulsations PSR 135 · · · · · ·
Young pulsars, no pulsations seen in LAT yet · · · · · · psr 2

Millisecond pulsars, identified by pulsations MSP 120 · · · · · ·
Millisecond pulsars, no pulsations seen in LAT yet · · · · · · msp 35

Pulsar wind nebula PWN 11 pwn 8

Supernova remnant SNR 24 snr 19

Supernova remnant / Pulsar wind nebula SPP 0 spp 114

Globular cluster GLC 0 glc 35

Star-forming region SFR 3 sfr 2

High-mass binary HMB 8 hmb 3

Low-mass binary LMB 2 lmb 6

Binary BIN 1 bin 6

Nova NOV 4 nov 0

BL Lac type of blazar BLL 22 bll 1435

FSRQ type of blazar FSRQ 44 fsrq 750

Radio galaxy RDG 6 rdg 39

Nonblazar active galaxy AGN 1 agn 8

Steep spectrum radio quasar SSRQ 0 ssrq 2

Compact steep spectrum radio source CSS 0 css 5

Blazar candidate of uncertain type BCU 1 bcu 1491

Narrow-line Seyfert 1 NLSY1 4 nlsy1 4

Seyfert galaxy SEY 0 sey 2

Starburst galaxy SBG 0 sbg 8

Normal galaxy (or part) GAL 2 gal 4

Unknown UNK 0 unk 134

Total · · · 389 · · · 4112

Unassociated · · · · · · · · · 2157

Note—The designation ‘spp’ indicates potential association with SNR or PWN. ‘Unknown’ are
|b| < 10� sources solely associated with the likelihood-ratio method from large radio and X-ray
surveys. Designations shown in capital letters are firm identifications; lower-case letters indicate
associations.

4FGL paper), with the spectra becoming softer on av-
erage for lower Galactic latitudes. This observation jus-
tifies treating separately the cases of high- and low-
latitude unassociated sources. We set a somewhat ar-
bitrary limit at |b| = 10�, with 1122 and 1018 unasso-
ciated point sources lying at higher and lower latitudes
respectively.

6.1. High-latitude unassociated sources

Drawing on the class-wise discriminating power of
the photon-index distributions illustrated in Figure 14,
the distribution for high-latitude unassociated sources is
compared to that of BCUs, which are the most relevant
blazar set given the low TS, in Figure 16 top. The good
agreement between the two distributions supports the
conclusion that most high-latitude unassociated sources
are indeed blazars15. This conclusion is slightly qualified

15 No other source class shows a similar distribution; see Figure 14.

when considering the loci of the unassociated sources
in the TS versus LP TScurv plane (Figure 15 bottom).
A significant fraction ('70%) of the higher-TS (TS >
100) unassociated sources fall onto the pulsar branch,
strongly suggesting that they are MSP. This idea is also
supported by considering the evolution of the photon-
index and variability-index distributions with TS (Fig-
ure 17). While for the lower-TS bins, the distributions
quite closely match those of BCUs, clear di↵erences are
observed for the higher-TS bin (100 < TS < 500), where
the distributions are compatible with those expected for
MSP. In conclusion, their photon indices, significance of
spectral curvature, and lack of variability make many of
the high-latitude, 100 < TS < 500 unassociated sources
good MSP candidates.

6.2. Low-latitude unassociated sources

Since some AGN catalogs su↵er from significant in-
completeness close to the plane due to extinction, some
background blazars detected through the plane could

~30% UNID sources

currently available as a FITS file at FSSC; can be used for data analysis within 
the Fermitools: https://fermi.gsfc.nasa.gov/ssc/data/access/lat/14yr_catalog/ 

https://heasarc.gsfc.nasa.gov/w3browse/fermi/fermilpsc.html
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/14yr_catalog/


4FGL-DR4: 4th Fermi LAT Source Catalog update
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https://heasarc.gsfc.nasa.gov/w3browse/fermi/fermilpsc.html 

- Ballet et al. (2023), arXiv 2307.12546

57% of new DR4 
sources are 
unassociated

https://heasarc.gsfc.nasa.gov/w3browse/fermi/fermilpsc.html
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https://heasarc.gsfc.nasa.gov/w3browse/fermi/fermilpsc.html 

- Ballet et al. (2023), arXiv 2307.12546

57% of new DR4 
sources are 
unassociated

https://heasarc.gsfc.nasa.gov/w3browse/fermi/fermilpsc.html


3PC: 3rd Pulsar Catalog
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Smith, et al. (Fermi LAT Collaboration), accepted ApJ Suppl. (2023) 
"This catalog thus reports roughly 340 gamma-ray pulsars and candidates, 
10% of all known pulsars, compared to ≤ 11 known before Fermi."



3PC: 3rd Pulsar Catalog
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Smith, et al. (Fermi LAT Collaboration), accepted ApJ Suppl. (2023) 
"This catalog thus reports roughly 340 gamma-ray pulsars and candidates, 
10% of all known pulsars, compared to ≤ 11 known before Fermi."

• 3PC catalog provides gamma-ray pulsar ephemerides and various 
properties; for more, go to the FSSC website at
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/3rd_PSR_catalog/ 

number of g-ray pulsar detections 
surpassed all but the most 
optimistic predictions

Contributing to this population are
 - “garden variety” young 

energetic pulsars,
 - radio-quiet pulsars discovered 

with blind searches,
 - heavily-obscured short period 

binary millisecond pulsars; i.e. 
“spiders”,

 - very gamma-faint radio pulsars
 - very stably spinning MSPs

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/3rd_PSR_catalog/


3PC: 3rd Pulsar Catalog
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3PC: 3rd Pulsar Catalog
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• complete transition of data pipeline processing and 
computing infrastructure at SLAC by Spring 2024
- and sustain operations

• Source catalogs:  
– 5FGL on the horizon – working group on new diffuse model
– new paper in preparation on UNID sources (more than 

2,000)
– 3PC follow-up –PSR searches continue; Einstein@Home and 

TRAPUM running full-out    

•

Fermi LAT:  What’s ahead?



Status of the B.O.A.T.

• GRB221009A is the brightest GRB ever detected. It exhibited intense X-ray and soft 
gamma-ray flux during its main episode, rendering data from this period unusable for 
standard LAT analysis due to induced noise in all subsystems.

• An effort from members of the Fermi LAT collaboration (Bruel, Omodei) is ongoing 
with the goal of obtaining reliable flux and spectral index estimations during the 
affected interval.
–Measuring TKR hit noise using the GBM spectrum as a proxy for hard X-ay/soft 
gamma ray flux

–Using the Earth limb to calibrate the efficiency of the LAT

Black: number of tracker hits. Hard X-rays and 
soft gamma rays increased the number of hits 
in the tracker: extra noise.

Blue: livetime. It approaches to zero during the 
brightest pulses (with larger noise)

Red: Periodic (2 Hz) trigger: follows the number 
of fired strips (which is unrelated from the 
actual >100 MeV gamma-ray flux)



Status of the B.O.A.T.

• Analysis is still ongoing: but we 
can recover the flux and spectral 
indexes during the main episode:
–Very important to constrain total 
energetics, and  constraining 
models

GRB 221009A is a rare event  
(comparable to z=1.5 GRBs) 

PRELIMINARY


