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Cocconi Prize for the

Fermi

Large Area Telescope

David.Smith@u-bordeaux.fr

Laboratoire d’Astrophysique de Bordeaux (CNRS)

for the Fermi LAT collaboration.



11 June 2008

Formerly "GLAST"



The whole sky, 8 times per day:

• Known and unknown sources.

• Good localization.

GBM
2nd instrument

Gamma-ray burst monitor

Large Area Telescope

30 MeV to 300 GeV



Pulsars

Filming the gammaFilming the gammaFilming the gammaFilming the gamma----ray sky since 2008…ray sky since 2008…ray sky since 2008…ray sky since 2008…

Milky Way diffuse gammas:  cosmic rays  gas & dust  pions  γγγγ’s.

Point sources in the plane: mostly pulsars.

Off plane: mostly blazars.

1/3 of the LAT’s >7000 point sources are of undetermined nature.

The LAT is a discovery instrument.



The Fermi Bubbles:
Past activity at the heart of the Milky Way.
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Dark Matter searches

Terrestrial γ-ray Flashes

Fermi discoveries cover a broad range of astrophysics

Gamma 
Ray Bursts

Fermi Bubbles

Novae

Supernova Remnants & 

Pulsar Wind Nebulae 

Blazars

Radio Galaxies

LMC & SMC

Starburst Galaxies

γ-ray Binaries

Globular Clusters

Sun: flares & Cosmic Ray interactions

Pulsars: isolated, binaries, & MSPs

Unidentified Sources

e+e- spectrum

TXS 0506+056

Neutrino Counterparts



Vanna Tongiorgi & Giuseppe Cocconi with a cosmic ray detector.
LIFE magazine, 8 November  1948.

1938: GC founds cosmic ray research in Milan.

VT begins her thesis work.

1945: They wed.

1947: Hans Bethe has Cocconi become

tenured Professor at Cornell. They both go. 



1938: Cocconi (age 24) joins Fermi (age 37) in Rome.

They make cloud chambers 

to study meson decay.

1949: 

Fermi comments Cocconi’s >1017 eV cosmics.



Vanna Tongiorgi Cocconi,

104 publications, 1948 to 1982.

Phys.Rev. 73 (1948) 923-924

SPS inauguration, May 1977.



Cocconi in CERN's main auditorium, 1967.

1959-1961: 

Cornell sabbatical at CERN,

to prepare PS experiments.

1959 Nature article

on SETI (with Ph Morrison).

PS = Proton Synchrotron.

24 GeV in 1959.



Fermi LAT sees ~340 gamma-ray pulsars

>30x more than before Fermi.

Good stats even in arcane sub-samples. 



Fermi LAT’s timing is excellent.
Some millisecond pulsars MSPs) are Nature’s most precise clocks.

Use them for nHz gravitational waves.

Others (“spiders”) are (relatively!) poor clocks.

Use eclipses to measure neutron star masses,

to constrain the nuclear Equ’n of State.
Clark, Nature Astro 7, 451, 2023.

Radio pulsar upper limits, meas’ts.

Gamma upper limit,

predicted measurement.



Slide from Qi Feng, 11th Fermi Symposium (2024)

Fermi LAT guides neutrino astronomers to potential PeV sources

“Neutrino astronomy lives & dies by trials”
- N.K. Neilson, Drexel U.



--- Thank you Thank you Thank you  ---
A Cocconi prize for Fermi is _so_ welcome: 

Cocconi & Fermi invented our domain -- We proudly follow in their steps.

LAT collaboration, Fall 2009

Stanford KIPAC

THANKS TO THE EPS HEP DIVISION FOR THIS HONOR !



--- Links about Vanna & Giuseppe ---

https://www.aif.it/fisico/biografia-vanna-tongiorgi-cocconi/

https://www.aif.it/fisico/biografia-giuseppe-cocconi/

https://cerncourier.com/a/giuseppe-cocconi-and-his-love-of-the-cosmos/

https://it.wikipedia.org/wiki/Giuseppe_Cocconi

(It’s the most complete in Italian, but from there you can navigate to English or French, 

which are good too.)


