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SUMMARY

The i.hvsis deals with the problem of motion in non-lincar gravity theories which are
constructed using the geometrization philosophiy. 1t contains four chapters each has its
conclusion and list of references. The thesis contains twelve comparison tables to cnable
the reader to arrive quickly to conclusions. Some of the results of chapters 2 and 3, jointly
by the author and his supervisors, are published in four papers and the results of chapter
4 are in preparation for publication.

Chapter 1: ‘

This chapter reviews briefly, in a unified way, two different philosophiés used to tackle
the problem of motion. The first is the geometrization scheme and‘ the second is quanti-
sation scheme. In the first, it is shown how different properties of the moving body, e.g.
rotation, charge, are taken into account in the equations of motion. The same is consid-

_ered in the second philosophy, but the properties of the moving particle are of quantum
nature, especially spin. Two bridges between the two different treatments are given. The
first Bridge is the Path Integral Formalism which enables to get the quantum equation
of motion starting from a classical (geometric) Lagrangian. The second bridge is WKB-
approximation using which one can get the classical (geometric) equation of motion
starting with the corresponding quantum equation of motion. Discussion and criticism of
the two treatments are given at the end of this chapter together with a list of references
to the literature.

Chapter 2:

In this chapter, two non-symmetric geometries, more wider than the Riemannian one,
are examined for new path equations that can be used as tra.jecfories of test particles.
The first is the Absolute Parallelism geometry. The new path equations derived in
this geometry possess some quantum propertles ! The equatlons contain a torsion term

which is naturally quantized, without applying any quantization scheme.



The sccond is Einstein’s non-symmetric geometry. The same quantum features
are found in the new path (:qunt.kms of this geometry. The quantum features discovered
are also connected to the torsion term of the equations. The absolute parallelism geom-
etry is parameterized in order to get a general path equation, having the same quantum
features, in place of individual path equations of this geometry . At the end of this chap-
ter, the results obtained are discussed. The main results of this chapter are published in
two papers underlined in the list of given at the end of this chapter.

Chapter 3:

In this chdpter, a physical meaning is attributed to the torsion term, with its quantum
features., appeared on the R.H.S. of the new general path equation. This term is sug-
gested to represent spin-gravity interaction. To confirm this suggestion, two evidences
are considered, one on the laboratory scale and the other on the galactic scale. The first
evidence is the discrepancy between the theoretical calculations and the observed results
of the COW-experiment. An overview of this experiment, its history and possible inter-
pretations of its discrepancy are given. It is shown that if we use the new path equation in
place of Newton’s equation in the theoretical calculations, the discrepancy could be min-
imized or removed completely. It is shown also that the suggested interaction between
the spin of neutrons used and the Earth’s gravitational field is the factor responsible both
qualitatively and quantitatively for this discrepancy.

The second evidence is the disagreement between the arrival times of massless parti-
cles, coming from SN1987A, and the supernovae mechanism. It is shown that using the
new path equation, taking into account the spin of massless particles one could construct
a temporal model for this supernova, which agrees completely with the supernovae mech-
anism. The results of this chapter are discussed at its end. The main results obtained

are published in two papers which are underlined in the list given at the end of the chapter.
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Chapter 4:

In this chapter two fnrtlmf cquations are constructed in the absolute parallelism ge-
ometry. One is for the motion of the charged particle in a combined gravitational and
clectromagnetic field. This equation is shown to be more acceptable than that accounting
for Lorentz force, given in chapter 1. The second derived equation is more general and
could be used to study the motion of charged spinning particles in a combined gravi-
tational and electromagnetic field. It is shown that this equation could be reduced to
some special cases upon inserting certain values into its parameters. The results of this
chapter are discussed at the end of it. The main results obtained are now in preparation

for publication. The chapter contains a list of references.
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