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Take away messages … 

    R. Zanin – EAS 2022 
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Outline 

•  The Fermi/LAT telescope  
–  A brief history …  

•  A few key decisions 
–  Data processing  
–  Data dissemination 
–  The Fermi publication policy 

•  VHE results by Fermi important for 
CTAO  
–  Galactic Science 
–  Extragalactic Science 
–  Fundamental Physics  
–  Diffuse emission  

•  Challenges and prospects for CTAO 
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A brief of history ..  

R.Caputo @ 2nd CTAO symposium  
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A brief of history 
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EGRET 

EGRET 
- 1991-2000 
-  30 MeV - 30 GeV 
-  AGN, GRB, Unidentified Sources, Diffuse Bkg  
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The HE sky from EGRET 
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EGRET	  Gamma-‐ray	  Sources	  
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Detector	  Project	  

N.Gehrels - SWG presentation ~ 2002  
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e+ e– 

γ

Overview of LAT 

•  Precision Si-strip Tracker (TKR)             
18 XY tracking planes.  Single-sided 
silicon strip detectors (228 µm pitch) 
Measure the photon direction; gamma 
ID. 

•  Hodoscopic CsI Calorimeter(CAL)      
Array of 1536 CsI(Tl) crystals in 8 
layers.  Measure the photon energy; 
image the shower. 

•  Segmented Anticoincidence Detector 
(ACD)  89 plastic scintillator tiles.     
Reject background of charged cosmic 
rays;  segmentation removes self-veto 
effects at high energy. 

•  Electronics System Includes flexible, 
robust hardware trigger and software 
filters. 

Systems work together to identify and measure the flux of cosmic 
gamma rays with energy 20 MeV -  >300 GeV. 

Calorimeter	  

Tracker	  

ACD	  [surrounds	  
4x4	  array	  of	  TKR	  
towers]	  
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•  Two	  instruments:	  
–  LAT:	  	  

•  high	  energy	  (20	  MeV	  –	  	  >300	  GeV)	  
–  GBM:	  	  

•  low	  energy	  (8	  keV	  –	  40	  MeV)	  
	  

•  Huge	  field	  of	  view	  
–  LAT:	  20%	  of	  the	  sky	  at	  any	  instant;	  in	  sky	  survey	  mode,	  expose	  all	  
parts	  of	  sky	  for	  ~30	  minutes	  every	  3	  hours.	  	  GBM:	  whole	  
unocculted	  sky	  at	  any	  Wme.	  

•  Huge	  energy	  range,	  including	  largely	  unexplored	  band	  10	  GeV	  -‐	  100	  GeV	  
•  Large	  leap	  in	  all	  key	  capabiliWes.	  	  Great	  discovery	  potenWal.	  

Large	  Area	  Telescope	  (LAT)	  

Gamma-‐ray	  Burst	  Monitor	  (GBM)	  

Key	  Features	  	  

SpacecraI	  Partner:	  
General	  Dynamics	  
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Fermi	  Gamma-‐ray	  Space	  Telescope	  

GLAST renamed Fermi by NASA on 
August 26, 2008 
 
http://fermi.gsfc.nasa.gov/ 

“	  Enrico	  Fermi	  (1901-‐1954)	  was	  an	  
Italian	  physicist	  who	  immigrated	  to	  
the	  United	  States.	  He	  was	  the	  first	  to	  
suggest	  a	  viable	  mechanism	  for	  
astrophysical	  parZcle	  acceleraZon.	  
This	  work	  is	  the	  foundaZon	  for	  our	  
understanding	  of	  many	  types	  of	  
sources	  to	  be	  studied	  by	  NASA’s	  
Fermi	  Gamma-‐ray	  Space	  Telescope,	  
formerly	  known	  as	  GLAST.	  ”	  
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Outline 

•  The Fermi/LAT telescope  
–  A brief history …  

•  A few key decisions 
–  Data processing  
–  Data dissemination 
–  The Fermi publication policy 

•  VHE results by Fermi important for 
CTAO  
–  Galactic Science 
–  Extragalactic Science 
–  Fundamental Physics  
–  Diffuse emission  

•  Challenges and prospects for CTAO 
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Data processing 

PASS8 new reconstruction  
(e.g. Racusin et a. AAS 2014) 
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Data processing 

Atwood at al. 2013 
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Data Processing 

https://www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htm 
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Data processing 

https://www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htm 
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Data processing 

https://www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htm 
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Data processing 
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Data Dissemination 

https://fermi.gsfc.nasa.gov/ssc/data/access/ 
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Data dissemination 

https://fermi.gsfc.nasa.gov/ssc/data/analysis/ 
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Data dissemination 

https://fermi.gsfc.nasa.gov/ssc/data/analysis/scitools/overview.html 
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Data dissemination 

https://apod.nasa.gov/apod/ap060531.html 
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Data dissemination 

https://fermi.gsfc.nasa.gov/ssc/data/analysis/user/ 
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Data dissemination 
•  The Fermi Catalogs  

https://fermi.gsfc.nasa.gov/ssc/data/access/ 
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Data dissemination 
•  The Fermi Catalogs (4FGL – DR4)   

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/14yr_catalog/ 



F.Longo   From Fermi to CTAO – Challenges and Prospects                                                           29 

University of Trieste and INFN                                                                        2024, May 29 

Data Dissemination 

•  The Fermi Catalogs 
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Data Dissemination 
•  FAVA tool  

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



F.Longo   From Fermi to CTAO – Challenges and Prospects                                                           33 

University of Trieste and INFN                                                                        2024, May 29 

Data Dissemination 

h^ps://fermi.gsfc.nasa.gov/ssc/data/access/lat/LightCurveRepository/about.html	  
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The Fermi/LAT publication policy 

https://www-glast.stanford.edu/ppdocuments/LAT_Pub_Policy_Rev7_02-2020.pdf 
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The Fermi/LAT publication policy 

https://www-glast.stanford.edu/cgi-bin/pubpub 
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Outline 

•  The Fermi/LAT telescope  
–  A brief history …  

•  A few key decisions 
–  Data processing  
–  Data dissemination 
–  The Fermi publication policy 

•  VHE results by Fermi important for 
CTAO  
–  Galactic Science 
–  Extragalactic Science 
–  Fundamental Physics  
–  Diffuse emission  

•  Challenges and prospects for CTAO 



Terrestrial γ-ray 
Flashes 

Fermi	  Reveals	  the	  High	  Energy	  Universe	  

GRBs 

Fermi Bubbles 

Novae SNRs & PWN 

Blazars 

Radio Galaxies 

LMC & SMC Starburst Galaxies 

γ-ray Binaries 

Globular Clusters 

Sun: flares & CR interactions 

Pulsars: isolated, binaries, & MSPs 

Unidentified Sources 

e+e- spectrum 
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2FHL	  (P8	  data	  >50	  GeV)	  –	  80	  months	  

Ackermann, M. et al. 2016 
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3FHL	  (E>10	  GeV	  –	  P8)	  

Ajello, M. et al. 2017 
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3	  FHL	  

Ajello, M. et al. 2017 
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HE Gamma Ray from SNR  

Acciari, V. et al. 2023 
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Nova	  emi`ng	  in	  Gamma	  Rays	  

Abdo, A. A. et al. 2010 
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PSR	  at	  high	  energies	  

Acciari et al.2021  
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Active Galactic Nuclei SED 

Aharonian	  et	  al.	  2009	  

Joint campaign on PKS 2155 with HESS 
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Blazars variability  

Adams et al 2022 
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EHBL blazars 

Nievas Rosillo, M. et al. 2022 
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The	  EBL	  

Abdhollai	  et	  al	  2018	  
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Dwarfs	  Galaxies	  –	  DM	  	  

Albert, A. et al. 2017 
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LIV with GRBs 

•  A short bright burst with 
–  A 31 GeV photon associated 
–  redshift determination (z~0.9) 

•  allows to set stringent lower limits on LIV 
effect in photon time arrival. 

 
) 

•  If MQG ~ MPlanck is expected, Fermi starts to 
disfavor linear effect 

•  Abdo et al., Nature, 462, 331 

MQG > 1.19 x MPlank 
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Diffuse emission modeling 

https://fermi.gsfc.nasa.gov/ssc/data/analysis/software/aux/4fgl/
Galactic_Diffuse_Emission_Model_for_the_4FGL_Catalog_Analysis.pdf 
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The	  Fermi	  Bubbles	  	  

Su,	  M.	  et	  al.	  2010	  
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Outline 

•  The Fermi/LAT telescope  
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56     R.Zanin – TeVPa 2019 
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Astrophysics with CTAO 
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CTAO performance 

59 

https://www.ctao.org/for-scientists/performance/ 
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Science with CTA 

60 
https://arxiv.org/abs/1709.07997 
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61 
U.Barres – COSPAR 2020 
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63 

M                         

adapted from G. Rowell  COSPAR2020 
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64 U.Barres – COSPAR 2020 
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65 U.Barres – COSPAR 2020 



F.Longo   From Fermi to CTAO – Challenges and Prospects                                                           66 

University of Trieste and INFN                                                                        2024, May 29 

Toward CTAO 

https://www.ctao.org 
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Take away messages … 

68 
    adapted from R. Zanin – EAS 2022 


