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Abstract

A radiation  analysis s porformed  for

U'HHS])()I'IC]L‘I‘

paviload of  the Communications  and

Moeteorological Satellite (COMSY that 15 plimned for launch into the geo synchronous orbit. A particular
attention 1s given to caleutation of Total lonizing Dose (TID? for the mission life time of 12 vears. A
numerical modelmg of the charged particles at the geo synchronous orbit is undertakien. The charged

particles  from the modeling are then

transported  throush  the

mechanical  structure aixd  component

housings of the transponder. A set of locations are =clected for the detailed caleulation of "1 The
results from the present calculation show that three dimensional modelingg of the component housings as
woll as the mechanical structure of the spocecraft is rogquisite in order to acquire a reliable caleulation of

Ti.

1. Introduction

The  design of  a  communication  satellite  at
geo synehronous  orbit requires  an estimate  for o
vaciation dose from charged particles in the Barth’s
magnetosphere sbeeause  the electronic components  in
the satellite will acquire damage from the particles.
The  radiation  environment clectrons,
protons, and heavy jons that are cither trapped by the
Larth s magnetic field or directly penerrating from the
mnterplanctary space. Iigure 1 shows  a brief
description of Earth’'s radiation environment and its
velative location with respect to the Earth’s magnelic
tield. A comprechensive  summary of  the  EFarth's
radiation environment is availablel11.

consists of

Fiqg. 1. Radiation Environment of Earnth

Yarious responses of the electronies o the radiation
environment  are found. Such  effects include Total
lonizing Duose CTHD that is a cumulative offect due to
the excitation of electron hole pairs at the  biased
junction of the semi conductor, Single Event Elfect
(SER) that 1s due to the collection of charged particles
behind o highly  ionizing,  high cnergy
particles, and displacement damage that is due to the
displacement of nucleus of the lattice by the collision
with high encergy particles, A review of such effects s
abso widely available in the lterature 121 The purpose
of this paper is 1o present o caleulation of TID for the
Ka and Ko band transponder of the COMS whose
prototype bas been developed by Fleetronies and
Telecommunications Rescarch Institute (PRD {3 A
deseription  of numerical modeling of  (he  radiation
enviconment will be given in the next chapter. Then
radiation transport through the shiclding structure and
distussions of the results will tollow.
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Fig.2 Dose—Depth Curve of COMS
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