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ge Area Telescope status

_ ntinues to perform well;
. ISOC at Stanford/ SLAC in routine operations mode

= Data processing pipeline delivering reconstructed
event data;
= LAT collaboration/ISOC continues to refine

Instrument calibration, event reconstruction, and
monitor instrument performance




Year 1 data release

d with the FUG on Feb 6, 2009:

LAT 1Sf:year data release is done through the
- FSSC
"= Year 1 data delivery to FSSC: August 11, 2009

"= Data available from FSSC within one month of
delivery

Data delivery after initial Year-1 delivery will
occur within 72 hours after level-1 processing
by ISOC




LAl Public Event Data Release

| ma-ray events have well-defined classification,
 with accompanying instrument performance assessment
iIf LAT team publishes significant gamma-ray results using a new
" class, best effort will be made to update public archive with the

- new classification in a timely manner.
8 [Note: It takes ~1 month to reprocess, re-deliver and re-ingest 1 year of data]

ent classes are hierarchical

event data for all gamma-ray classes. Event data consist
of additional information that is either directly useful in
an existing analysis tool or is anticipated to be important
enough to include in future tools, along with other
information pertinent to a GI analysis.

m LAT team has provided detailed caveats to guide use of




AT Public Event Data: Contents

onsists primarily of the following (in addition to items in

SYSTema‘I'iC checks in instrument coords: direction, conversion layer,

Covariance error matrix information in slope space. anticipate new tools to
~ fransform onto the sky and to use for analyses.

without reprocessing

te that event data released do NOT include

= individual energy estimators

s no separate performance parameterizations, difficult to support, no obvious
science benefit

= other event selection variables

= standard suite of classes already sufficient for science topics; without ability to
run detailed instrument MC (requiring very high level of expertise and significant
computing resources), ho means to assess performance when changing cuts.

= detailed track quality information
= only meaningful to experts




Ferml LAT:E] °t year science hEighlights

pulsars, globular clusters, binaries
active galaxies

gamma-ray bursts

diffuse radiation and e*e™ spectrum

Fermi’'s wide field of has been important for facilitating multiwavelength observations




WA Flighi*Confidence Bright

=released

on February 8, 2009;

"i\\

Source List

1st year LAT Catalog by end of October 2009

206 sources

@3

arXiv:0902.1340v1
[astro-ph.HE] 8 Feb 2009

O Unassociated

+ X-ray binary

X AGN

V Globular cluster

O Pulsar
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Fermi .
Detecting Gamma-Ray Pulsars

AVAAAS




®Eermi Pulsars

[ gamma-ray and radio pulsars (including 8 ms psrs)

)4
2)

amma-ray only pulsars
Pulses at h real

rate

EGRET pulsars

Volng pulsars discovered using radio epnermeris

pulsars discovered in blind search
millisecond pulsars discovered using radio ephemeris
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lection of y-ray pulsar light curves
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bular Clusters: detection of 47 Tucanae
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ectrum well fitted by
power law with exponential cutoff

r=13+03; E,=25": GeV

Galactic latitude (deg)

306.5 306.0 305.5 305.0
Galactic longitude (deg)

counts de‘2 A
3 g |

LAT y-ray image (200 MeV — 10 GeV) of
region centered on 47 Tuc.
black contours: stellar density
white circle: 95% confidence region
for location of y-ray source




3C454.3

Supermassive black hole
8 billion light-years from us
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MW campaigns

3C 279 (Masaaki Hayashida)
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Ferimi detected GRBs

8 LAT GRBs
168 GBM GRBs

8 LAT-detected high-energy bursts

GRB 080825C

GRB 080916C z =4.35 +/-0.15 (GROND/photometric)
GRB 081024B short-duration burst

GRB 081215A

GRB 090217

GRB 090323 z=3.6 (Gemini/spectroscopic)

GRB 090328 z = 0.736 (Gemini/spectroscopic)

GRB 090510 short-duration burst z=0.9 (VLT)




Before the burst (T-100sto T))_ During the burst (T, to T,+100 s)_
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8 080916C: GBM & LAT light curves

Time since trigger (s)

For the first time, can
study time structure
> tens of MeV,

14 events above 1 GeV

First low-energy GBM
peak is not observed at
LAT energies

z=4.35+/0.15

vy absorption arguments

and redshift impose a
lower limit of T, ;, = 860

Science Express,
19 Feb 2009, pg 1
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BB 060916C: GBM & LAT light curves

F GBM Nal, + Nal,
C (8 keV-260 keV)

=

5 10
Time since trigger (s}

15

3

| GBMBGO, |
[ (260 keV-5 MeV) !

" Countsibin ||

]
=)

X
=]
=)

=

LAT
(no selection)

5

(> 100 MeV)

Countsibin

- LAT
(> 1 GeV)

Counts/bin

5 10

40
Time since trigger (s)

The bulk of the emission
of the 2"d peak is moving
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Clear signature of
soactral svolution
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evolution




GRB 080825C

ss EirstiLAN events are detected in coincidence with the 2"d GBM peak

s Highest energy event is detected when GBM low energy emission is
Very weak
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First LAT events are
again delayed with
respect to GBM onset
and seem to arrive in
coincidence with GBM
2 pulse.

LAT emission extends
few seconds beyond
the duration of the
typical keV-MeV
emission (~0.8 sec).

First short GRB with >1
GeV photons detected
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FEermIEAT: et+e spectrum

s noprominent spectral features between 20 GeV and 1 TeV;
significantly harder spectrum than inferred from previous measurements

» events for e* e analysis .
A Kobayashi (1999)

required to fail ACD 2 HEAT (2001)
vetoes for selecting y O

events; resulting vy m ATIC-1,2 (2008)

: . % PPB—BETS (2008)
contamination < 1% V HESS (2008)

® FERMI (2009)

s further cuts distinguish
EM and hadron events;
rejection 1:10° up to 200
GeV; ~1:10% at 1 TeV
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* energy reconstruction
aided by shower imaging
capability of calorimeter

_ _ _ _ conventional diffusive model

* more than 4x10°% e- e*
events in selected L '1'0 ' ]
sample




