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ABSTRACT

The existing theories of gravitation are founded mostly on the Euclidean theoretical Physics in which
the influence of gravitational field is ignored. In this paper we derive the Newton’s dynamical
gravitational field equation based upon the great metric tension in which the influence of gravitation
is consider.

Keywords: Great metric tensor; Newton’s gravitational field equation; Riemann’s great metric tensors.

*Corresponding author: E-mail: georgenyam@yahoo.com;




1. INTRODUCTION

It is well known that gravitational force is one of
the fundamental forces in nature alongside
electromagnetic and nuclear forces [1].

Gravitational force governs the motion of the
planet, moon and the galaxies in their respective
orbits [2].

The two major theories of gravitation include that
of Newton dynamical theory of gravitation which
provides the simple Newton’s gravitational field
equation given by

Ap = 4nG,p (1)

For the gravitational potential ¢ given a mass
density p and G, is the gravitational coupling
constant, [3]. Where A is the Laplacian operator.

Newton’s theory explains the manifestation of all
interactions in nature through a force and it was
successful in explaining the gravitational
phenomena in the surface of the earth and
experimental facts of the solar system [2].

And the Einstein geometric theory of gravitation
published in 1916 called the General Relativity
which generalized special relativity and Newton’s
law of universal gravitation, providing a unified
description of gravity as a geometric property of
space and time or space time. Einstein’s showed
through a system of partial differential equations
(called Einstein field equation) how the curvature
of space time in directly related to energy and
momentum of whatever matter and radiation are
present [4].

These equations are given as

8nG

c4 Tab

(2)
The left hand side of the equation (2) is the
Einstein tensor, (a specific divergence-free)
combination of the Ricci tensor Ry, and the
metric tensor g,;,. On the right hand side, Ty, is

the energy-momemtum tensor and # is the
[

proportionality constant with G the gravitational
constant and C the speed of light.

1
Rap — ERgab =

2. THEORY

Based upon the Rienmanian’s geometry the
Great Metric Tensor in all gravitational field in the
Einstein’s spherical coordinate (r,0,®,x°%) is
given by Howusu, [5], Nyam, et al. [6].
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90,050 = 1+ 2
a2 (1,6,0,x°) =12
oo (1, 6,0,x%) = —(1+ %f)

9us(r,0,0,x°) = 0; otherwise (6)
Where f is the gravitational scalar potential given
as

f==% r=R (7)

Which is;

¢ a function of not only the radial coordinate
r, as in the well-known Schwarzchild’s
metric tensor, but also more generally of
the two angle © and ¢ as well as the
coordinate xo;

e assumed to reduce to the corresponding
pure  Newtonian gravitational scalar
potential in the order of x°
(correspondence principle) and

x° = ict

(8)
The generalized Great Metric Tensor satisfies
the following criteria:

e Contains the phenomenon of gravitational
space contraction for which there is
experimental evidence.

e Contains the phenomenon of gravitational
time dilation for which there is
experimental evidence.

e Contain the phenomenon of singularity in
gravitational fields in nature for which there
is experimental evidence.

e Reduces to the pure Euclidean metric
tensor in all space time without
gravitational fields in all orthogonal
curvilinear coordinate.

e Contains Schwarzchild metric tensor in the
space time exterior to all static
homogenous spherical distribution of mass
in spherical polar coordinate.

e Makes the three space parts of the
Rienmann’s tensurial Geodesic Equation
of motion, for particle of non zero rest
masses in gravitational fields in nature, in
all orthogonal curvilinear coordinate to
reduce to the corresponding pure
newton’s equation of the motion in the limit
of c° [7].



3. THE GENERAL
OPERATOR

LAPLACIAN

The general Riemann’s Laplacian operator is
giving by Nyam, et al. [6]

1= 2202 (14 2£) 2]+ =2 [sin0 2]

VR TZBTZr l-l;ch ar +r25in03r Smeae +
1 2} 19

r2sin26 962 (9)

22 9¢2
vp Ot

Where c is the speed of light in vacuum
f is the gravitational scalar potential
tis coordinate time

V% can transform into any other coordinate

according to the transformation equation [Speigel
1974, [5,6]

10 —up 0
Vi= Ex_a[\/gg M —F

The post Newtonian gravitational field equation
based on Riemann’s Theoretical Physics is

giving by

VA(f) = 4nGpo(r, t)

(10)

(11)

Substituting equation (9) in (10), we can write
explicitly that

1 9. d
—[sm9£+

102 20
(rzar r (1+czf)6r]+rzsin66r
(12)

1 a2 1 9?2
Zsmzgae2 _ wZorr)) = 4mGpo(r D)

Equation (12) is the Riemann’s Generalized
Newtonian gravitational field equation in
spherical coordinates in pure gravitation field.

4. CONCLUSION

The Euclidean theoretical Physics has been of
great importance to the world of theoretical
science especially in Physics and it influence
cannot be over emphasis. In the research we
have be able to formulate the Riemann’s
Generalized Newtonian gravitational field
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equation in spherical coordinates
gravitation field equation (12).

in pure
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