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SUMMARY

The present thesis consists of four chapters and two appendix.

In chapter 1, the history of satellite laser ranging development is
given since 1960 tell now to produce several millimeter single shot range
precision and also a study for the different methods of satellite
observation and full details about the laser system construction.

In chapter 2, the equipment’s of the Helwan tracking station, the
mount, laser transmitter, timing subsystem, ranging electronics’ radar
control programs and the hardware configuration of the control system
and the software’. In chapter 2 also the satellite laser ranging data
analysis, the polynomial data fitting have been carried for the satellites
LAGEOS, AIJISAI, ERS-2, FIZEA, RESURSI-3, STARLETTE,
STELLA and TOPEX/POSEIDON. All the o-c residuals are given for
these satellites and the overall precision estimate for the passes is given.

In chapter 3 we are studying the perturbing forces affecting on the
motion of the mentioned satellites after studying the coordinate system
used in the research. The most important forces studied in this chapter
are:

1- The Earth’s gravitational field,

2- The Moon and Sun gravitation attraction,

3- The atmospheric drag,

4- The Solar Radiation Pressure,
5- The Earth’s Albedo and Infrared radiation.

In chapter 4, we give anew method for determination of drag and
left with an emphasis on this instantaneous computation of the disturbing
effects as accurately as possible, enabling the description of the orbital
behavior of the satellite moving even within the dense layers of the upper

atmosphere.
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We used a formula based on a mathematical representation of the
laboratory measurements to determine the drag and left coefficients Cp
and C, also we discussed the best choice of the thermospheric model.
The chapter is finalized by an example for computing the drag and lift
for CHAMP and CESAR satellites.

Appendix1: describe the equations used in CIRA MODEL.
Appendix2: contain FORTRAIN code for computing the drag and lift
for CHAMP and CESAR satellites.



