


GLECS

GEANT3 Low ENERGY COMPTON SCATTERING

GLECS is an extension program for the GEANT3 simulation
package that incorporates detailed physics into the simulation of
Compton and Rayleigh scattering. In standard GEANT3, the free
electron approximation is used for Compton scattering, and there

are major errors in the way Rayleigh scattering is performed.
These problems lead to significant errors in simulating scattering

below a few hundred keV. The GLECS treatment of Compton
scattering accounts for bound electron momentum on a shell-by-
shell basis using evaluated data read from tables. For Rayleigh
scattering, GLECS uses evaluated coherent scattering cross
section and form factor data read from tables. Doppler broadening
in Compton scattering can be switched on or off by the user.
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GLEPS

GEANT3 LOW ENERGY POLARIZED SCATTERING

GLEPS is an extension of GLECS that includes the effects of
polarized incident photons in the Compton and Rayleigh
processes. The user specifies an initial polarization vector for each
incident photon, which is then subsequently tracked during
scatterings of the primary photon. The angular distribution of the
scattered photon is based on the polarization vector of the photon
at the point where it scatters. The resulting polarization of the
scattered photon is also determined. Polarization effects are
included only for the incident photon, and not for any secondary
photons. GLEPS (like GLECS) can be used with practically any
simulation program based on the GEANT3 (FORTRAN) system.
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ON SCATTERING
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SUMMARY

THE GLEPS PACKAGE HAS BEEN DEVELOPED TO HANDLE
PHOTON POLARIZATION EFFECTS IN GEANT3.

RESULTS PRESENTED HERE VALIDATE THE PHYSICS,
INCLUDING THE TOTAL CROSS-SECTION, THE ANGULAR
DISTRIBUTION OF SCATTERED PHOTONS AND THE
FRACTIONAL POLARIZATION OF THE SCATTERED PHOTON
BEAM.

THE GLEPS PACKAGE IS CURRENTLY BEING INTEGRATED
INTO THE MGEANT PACKAGE, AN IMPLEMENTATION OF
GEANT3 DESIGNED FOR GAMMA-RAY ASTRONOMY.

HTTP./ /LHEAWWW.GSFC.NASA.GOV/DOCS/GAMCOSRAY/LEGR/MGEANT/
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