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LAT 1st Year Science Highlights and Collaboration 
Plans for Year 2 of Science Operations
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Stanford University 



FranceFrance
CEA/CEA/SaclaySaclay, IN2P3, IN2P3
ASI, INFN, INAFASI, INFN, INAF

JapanJapan
Hiroshima UniversityHiroshima University
ISAS/JAXAISAS/JAXA
RIKEN RIKEN 
Tokyo Institute of TechnologyTokyo Institute of Technology

SwedenSweden
Royal Institute of Technology (KTH)Royal Institute of Technology (KTH)
Stockholm UniversityStockholm University

United StatesUnited States
Stanford University (SLAC, KIPAC, and HEPL/Physics)Stanford University (SLAC, KIPAC, and HEPL/Physics)
University of California at Santa Cruz University of California at Santa Cruz –– SCIPPSCIPP
Goddard Space Flight CenterGoddard Space Flight Center
Naval Research LaboratoryNaval Research Laboratory
Sonoma State UniversitySonoma State University
Ohio State UniversityOhio State University
University of WashingtonUniversity of Washington

construction managed by construction managed by 
SLAC National Accelerator Laboratory, SLAC National Accelerator Laboratory, 

Stanford UniversityStanford University
Host for LAT Operations CenterHost for LAT Operations Center

Sponsoring AgenciesSponsoring Agencies
Department of EnergyDepartment of Energy
National Aeronautics and Space AdministrationNational Aeronautics and Space Administration
CEA/SaclayCEA/Saclay ASIASI
IN2P3/CNRSIN2P3/CNRS INFNINFN
MEXTMEXT K. A. Wallenberg FoundationK. A. Wallenberg Foundation
KEKKEK Swedish Research CouncilSwedish Research Council
JAXAJAXA Swedish National Space BoardSwedish National Space Board

also members from Australia, Germany, also members from Australia, Germany, 
Great Britain, SpainGreat Britain, Spain
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current collaboration demographics (Sept 2008)
Country membership category

Full MemberFull Member Affiliated ScientistAffiliated Scientist PostdocPostdoc

FranceFrance 1717 1111 44
CEA 5 4 1

CNRS/IN2P3 12 7 3

ItalyItaly 2222 2828 1515
ASI 3.5 19 2

INFN 18.5 9 13

JapanJapan 8  8  44 55

SwedenSweden 33 44 22

USAUSA 5959 4141 2323
DOE 36 12 12

NASA 19 17 11

other 4 12 0

AustraliaAustralia 1 1 

GermanyGermany 11 4   4   11

Great BritainGreat Britain 22

SpainSpain 11 22

TotalTotal 111111 9595 5252
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current collaboration demographics (Sept 2009)
Country membership category

Full MemberFull Member Affiliated ScientistAffiliated Scientist PostdocPostdoc

FranceFrance 1616 99 44
CEA 4 3 1

CNRS/IN2P3 12 6 3

ItalyItaly 2323 2626 1818
ASI 5 19 3

INFN 18 7 15

JapanJapan 9 9 66 44

SwedenSweden 33 77 44

USAUSA 6464 5050 2929
DOE 39 15 14

NASA 21 18 15

other 4 17 0

AustraliaAustralia 1 1 

GermanyGermany 11 7   7   11

Great BritainGreat Britain 22

SpainSpain 11 22

TotalTotal 117117 108108 6262
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LAT Collaboration science groups

On January 1, Seth Digel 
will be the Analysis 
Coordinator



Many new results from 1Many new results from 1stst year in orbityear in orbit
-- Pulsars, globular clusters, binariesPulsars, globular clusters, binaries
-- active galaxies, starburst galaxies, LMCactive galaxies, starburst galaxies, LMC
-- gammagamma--ray burstsray bursts
-- diffuse radiation and diffuse radiation and ee+++ + ee-- spectrumspectrum
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Fermi has had a great year!

• “Measurement of the Cosmic Ray e++e- Spectrum from 20 GeV 
to 1 TeV with the Fermi Large Area Telescope” (05/2009)

– Cited across a broad range - cosmic-ray, astronomy, particle physics 
(D0, BABAR)

• “The Large Area Telescope on the Fermi Gamma-Ray Space 
Telescope Mission” (09/2008)

• “Fermi/Large Area Telescope Bright Gamma-Ray Source List”
(07/2009)

• “Fermi Observations of High-Energy Gamma-Ray Emission from 
GRB 080916C” (03/2009)

• “Bright Active Galactic Nuclei Source List from the First Three 
Months of the Fermi Large Area Telescope All-Sky Survey”
(07/2009)

• “The Fermi Gamma-Ray Space Telescope Discovers the Pulsar 
in the Young Galactic Supernova Remnant CTA 1” (11/2008)
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•• no prominent spectral features between 20 GeV and 1 TeV;no prominent spectral features between 20 GeV and 1 TeV;
significantly harder spectrum than inferred from previous measignificantly harder spectrum than inferred from previous measurementssurements

•• events for events for ee++ ee-- analysis analysis 
required to fail ACD required to fail ACD 
vetoes for selecting vetoes for selecting γγ
events; resulting events; resulting γγ
contamination < 1%contamination < 1%

•• further cuts distinguish further cuts distinguish 
EM and EM and hadronhadron events; events; 
rejection 1:10rejection 1:1033 up to 200 up to 200 
GeV;  ~1:10GeV;  ~1:1044 at 1 TeVat 1 TeV

•• energy reconstruction energy reconstruction 
aided by shower imaging aided by shower imaging 
capability of calorimetercapability of calorimeter

•• more than 4x10more than 4x106 6 ee-- ee++

events in selected events in selected 
samplesample
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CTA 1 pulsar (2 cycles, P=315.86 ms)

•• γγ--ray source at ray source at l,bl,b = 119.652, 10.468; = 119.652, 10.468; 
95% error circle radius =0.03895% error circle radius =0.038°° contains the Xcontains the X--ray ray 
source RX J00070+7302, central to the PWN source RX J00070+7302, central to the PWN 
superimposed on the radio map at 1420 MHzsuperimposed on the radio map at 1420 MHz..

•• pulsar offpulsar off--set from center of radio SNR; rough set from center of radio SNR; rough 
estimate of the lateral speed of the pulsar is ~450 km/sestimate of the lateral speed of the pulsar is ~450 km/s

• exhibits all characteristics of a young exhibits all characteristics of a young 
highhigh--energy pulsar (characteristic age ~1.4 energy pulsar (characteristic age ~1.4 
x 10  yr), which powers a synchrotron x 10  yr), which powers a synchrotron 
pulsar wind nebula embedded in a larger pulsar wind nebula embedded in a larger 
SNR.SNR.

•• spinspin--down luminosity ~10down luminosity ~103636 erg serg s--11, , 
sufficient to supply the PWN with magnetic sufficient to supply the PWN with magnetic 
fields and energetic electrons.fields and energetic electrons.

4

CTA 1 supernovae remnant

RX J00070+7302

Fermi 95% error box

3EG J0010 +7309  95% error box

+

Science 322,1218 (2008)



EGRET pulsarsEGRET pulsars
young pulsars discovered using radio ephemerisyoung pulsars discovered using radio ephemeris
pulsars discovered in blind searchpulsars discovered in blind search
millisecond pulsars discovered using radio ephemerismillisecond pulsars discovered using radio ephemeris

Pulses at 1/10th real 
rate





commissioning 
pointed mode

Science operation
survey mode

CGRO / EGRET

3C454.3
Supermassive black hole
8 billion light-years from us



Fermi has detected 
GeV emission from 
starburst galaxies 
for the first time
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• Extensive discussions at September collaboration 
meeting about collaboration in year 2 and beyond

• High-level photon data released to scientific 
community on August 11, 2009 and continues 

• Collaboration has remained active and intact.  
Members generally recognize value of being in 
the LAT Collaboration

• Consistent with collaboration membership and 
publication policies, there will be significantly 
more CAT 2 papers in year 2; there will also be 
many CAT 1 papers as well.

• CAT 1 papers are for discovery results and 
initial papers on key projects

Collaboration during year 2
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