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Abstract

The Gamma-ray Large Area Space Telescope, GLAST, is a mission under construction to measure the cosmic gamma-ray flux in the energy range 20 MeV to
>300 GeV, with supporting measurements for gamma-ray bursts from 10 keV to 25 MeV. With its launch in 2007, GLAST will open a new and important window
on a wide variety of high energy phenomena, including black holes and active galactic nuclei; gamma-ray bursts; the origin of cosmic rays and supernova
remnants; and searches for hypothetical new phenomena such as supersymmetric dark matter annihilations, Lorentz invariance violation, and exotic relics from
the Big Bang. In addition to the science opportunities, this poster includes a description of the instruments, the opportunities for guest observers, and the mission
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GLAST will have a major impact on many topics, including:

« Systems with supermassive black holes (Active Galactic Nuclei)
+ Gamma-ray bursts (GRBs)

* Pulsars

« Solar physics

« Origin of Cosmic Rays

« Probing the era of galaxy formation, optical-UV background light
« Solving the mystery of the high-energy unidentified sources

« Discovery! Particle Dark Matter? Other relics from the Big Bang?
Testing Lorentz invariance. New source classes.

Important overlap and ity with the t:
ground-based gamma-ray observatories.

Large Area Telescope (LAT)
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Two GLAST instruments:
Y LAT: 20 MeV - >300 GeV
GBM: 10 keV — 25 MeV

+ Broadband (4 decades in energy, including unexplored
region E > 10 GeV)

+ Unprecedented PSF for gamma rays (factor > 3 better than
EGRET for E>1 GeV)

« Large effective area (factor > 5 better than EGRET)

* Results in factor > 30 improvement in sensitivity

* Much smaller deadtime per event (25 microsec, factor
>4,000 better than EGRET)
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Cooperation between NASA and DOE,
with key international contributions from
France, Italy, Japan and Sweden.
Managed at Stanford Linear Accelerator

ACD

+ No expendables => long mission without degradation

« Precision Si-strip Tracker (TKR) 18 XY tracking planes. Single-sided silicon strip detectors (228 mm pitch) Measure the

photon direction; gamma ID.
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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.
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GBM Performance Summary

Fequrement

GLAST is the highest-ranked initiative in its category in the
National Academy of Sciences 2000 Decadal Survey Report.

Level 1 Science Requirements Summary

Spacecraft

General Dynamics
(Spectrum Astro)

Orbit 565 km Circ

Launch Vehicle: Delta 7920H-10
Launch Site:  Kennedy Space Center
Telemetry: TDRSS S-Band, Ku-Band
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GLAST Burst Monitor (GBM)

IGBM Pl: Charles Meegan (MSFC) Co-PI: Giselher Lichti (MPE) ]

« provides spectra for bursts from 10 keV to 30 MeV, connecting
frontier LAT high-energy measurements with more familiar
energy domain. LAT and GBM together will measure GRB
emission over >7 decades of eneray;

« provides wide sky coverage (8 sr) -- enables autonomous
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Mission Science Elements

Science Working Group (SWG)

- ip includes the y Scienti: il Pls and
instrument team representatives.
- bi thly telecons and ~bi I sit-d along with
science symposia.
+ Users Committee (GUC)

— independent of the SWG. External review/feedback on science tools planning
and progress. Currently meets twice/year.

— broad ip to rep ities that are likely users of GLAST
data.

GLAST Science Support Center (GSSC)

— located at Goddard Supports guest observer program, provides training
p! data and archives to HEASAR

Nal qualifiation detector.

Science Operations

After the initial on-orbit i i
science operations will be an all-sky survey.
— first year data used for detailed LAT characterization, refinement of the
alignment, and key projects (source catalog, diffuse background models, etc.)
needed by the community

— data on transients will be released, with caveats
— autonomous repoints for bright bursts and burst alerts enabled
— extraordinary ToO’s supported

— workshops for guest observers on science tools and mission characteristics
for proposal preparation

and

the first year of

joint softy

with Teams, utilizing HEA

Ol ing plan in years driven by guest observer proposal

by peer review, in addition to sky survey. All data released through
the science support center (GSSC).

More Information
http://glast.gsfc.nasa.gov,
http://www-glast.stanford.edu,
http://www.batse.msfc.nasa.gov/gbm/

BGO qualification detector.

repoint requests for exceptionally bright bursts that occur
outside LAT FOV for high-energy afterglow studies (an important
question from EGRET);

+provides burst alerts to the ground.

Simulated GBM and LAT response to time-integrated  + ",
flux from bright GRB 940217 ,

‘Spectral model paramefers from CGRO wide-band fit

1Nal (149) and 1 8GO (309

Status and Summary
* The GLAST mission is well into the fabrication phase.
« LAT, GBM, and spacecraft assembly complete by the end of CY05.

« Delivery of the LAT and GBM instruments for observatory integration, spring
of 2006.

« Observatory integration spring 2006 through 1st quarter CY07.

+ Launch in May 2007... Science Operations begin within 60 days ...
fun!

Join the

Fabrication
Instr & S/C 18T

T e

Otsarvatory IST

2005 2006



