
I . $
TABLE OF CONTENTS

Chapter

Ghaper I

Chapter II

Title Page

Acknowledgement • • I
Acquittance

•
• * II

Preface • • III-V
Table of contents • * VI-VIII

RAY ANALYSIS OF GRAVITATIONAL FIELDS
*

1) Introduction • 0 1-2
2) Formalisms in Relativity • '• 2-4
3) Exposition of the Newman

Penrose formalism
• • 4-9

4) Ray version of Einstein Field 
equation and Ricci identities

• • 9-12

5) Ray formalism for the interaction 
of the free gravitational field 
with matter t

• • 12 - 14

Appendix - Comparison of NP method 
with classical method

• • 15

RAY ANALYSIS OF STATIONARY SHEARING DUST (SSD)

1) Introduction • • 16 - 18
2) Dynamical equation of shear • % 18 - 21

3) Tensor version of SSD • • 22 - 22
4) Ray equivalents of q ,, w fa,u , 

and 6 for the choice of u_a
• • 23 - 25

5) Petrov Type D STATIONARY SHEARING 
OUST (SSD)

• • 26 - 27



Contents (contd.)

Chapter

Chapter
III

Title

6) Necessary and sufficient condition
for SSD

Appendix - I .Ray version of 11 terms 
in the equation of SSD.

Appendix - II ,NP equations and Bianchi
identities for SSD

RAY ANALYSIS OF GRAVITATIONAL TIDAL FORCE
IN EMPTY SPACE

1) Introduction
2) Ray analysis of free gravitational

tidal force in empty space for 
Petrov type I

3) Ray analysis of free gravitational 
tidal force in empty space for 
Petrov type II

4) Ray analysis of free gravitational 
tidal force in empty space for Petrov type D

5) Ray analysis of free gravitational
tidal force in empty space for Petrov type N

6) Ray analysis of free gravitational
tid al force in empty space for 
Petrov type III

Appendix - I Ray equivalents of Q ^
of all Petrov types

Appendix - II Computational aids

Bibliography


