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GLAST (Gamma-ray Large Area Space Telescope) is a satellite which is developed with
international cooperation scheduled to be launched in 2007. LAT (Large Area Telescope), the
main detector of GLAST, has high sensitivity from 20 MeV to 300 GeV. LAT is composed of
Tracker, silicon strip detectors which determines the gamma-ray direction by tracking electron-
positron pairs, Calorimeter which consists of Csl crystals and captures electromagnetic shower
to estimate the energy of gamma-rays, and Anticoincidence Detector.

Simulation study is essential for understanding the response of LAT, but it requires enormous
time because of the huge number of particles in the shower. In this thesis, I developed a
method to speed up the LAT simulator based on Geant4, a Monte Carlo simulation package
written in C+4. I succeeded to make it faster without degrading the precision by means of
parameterization of the shower profile.

First, I evaluated two methods of parameterization: an example co de included in the Geant4
package and GFlash, a library package for Geant4 released on December 17 2004. I found
that both methods do not give results consistent with full Monte Carlo simulation. In GFlash,
a difference of longitudinal shower profile was caused by a different formula for the “Critical
Energy”. I substituted it with a suitable one. To correct the difference in the radial shower
profile, I re-evaluated the parameters of the GFlash formulae by fitting the full-simulation results
to the GFlash models.

Second, T applied refined GFlash to the simulator of LAT Calorimeter. With an adjustment
to account for the filling factor of the real instrument to GFlash, I obtained a result consistent

with a full simulation.
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GFlashShowerModel* aaa=new GFlashShowerModel ("emShowerModel" ,CsILogLog);
aaa->SetFlagParamType (1) ;
aaa->SetFlagParticleContainment (0) ;
GFlashHomoShowerParamterisation *bb =
new GFlashHomoShowerParamterisation(CsI,new GVFlashHomoShowerTuning) ;
GFlashParticleBounds *cc = new GFlashParticleBounds;
GFlashHitMaker *dd = new GFlashHitMaker;
aaa->SetParticleBounds (*cc);
aaa->SetParametrisation(*bb) ;
aaa->SetHitMaker (*dd) ;
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