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Article 26:
Hierarchy of Theories of Unified Gravity and Dynamics at the
Neighborhood of Several Gravitational Field Sources. PartII.

Akindele O. Adekugbe Joseph

Corresponding to the special theory of relativity/intrinsic special theory of relativity
(SR/φSR) and the theory of gravitational relativity/intrinsic intrinsic theory of gravita-
tional relativity (TGR/φTGR), on flat four-dimensional spacetime/flat two-dimensional
intrinsic spacetime, and the metric theory of absolute intrinsic motion (φMAM) and
metric theory of absolute intrinsic gravity (φMAG), on curved ‘two-dimensional’ ab-
solute intrinsic spacetime, at the second stage of evolutions of spacetime/intrinsic space-
time and parameters/intrinsic parameters in every gravitational field, there are unified
SR/φSR and TGR/φTGR on flat four-dimensional spacetime/flat two-dimensional in-
trinsic spacetime, denoted by SR/φSR∪TGR/φTGR, and unifiedφMAM and φMAG
on curved ‘two-dimensional’ absolute intrinsic spacetime, denoted byφMAM ∪ φMAG.
These unified theories are accomplished in this article for two cases of, (i)a test particle
is in motion at a large velocity relative to an observer at the neighborhood of one, two
and several gravitational field sources, and (ii) a gravitational field source, such as a
massive star or a neutron star, is in motion at a large velocity relative to an observer
in a region of space that is devoid of the gravitational field of any other source. These
entail essentially the incorporation of the velocityv of relative motion into the results
of TGR and of absolute intrinsic dynamical speedφV̂d of absolute intrinsic motion into
the absolute intrinsic metric tensors ofφMAG, developed in the previous articles for
the two situations. It is shown that the existing special theory of relativity, referred to
as Lorentz-Einstein-Minkowski special relativity (LEM), is valid strictly for the relative
motion of the electron or its anti-particle.

1 Introduction

The incompatibility of Newton’s laws of gravity and the special theory of relativity
is well discussed in the literature [1]. Newton’s laws of gravity is given in differential
equation form as follows

d2x i/dt2 = −∂Φ/∂x i; i = 1,2,3 (1)

∇
2Φ = 4πG̺ (2)

As usually remarked, these equations cannot be incorporated into special relativ-
ity because Eq. (1) is in three-dimensional rather than four-dimensional form. It
must be modified into a four-dimensional form for it to be compatible with special
relativity. It is also usually remarked that the appearanceof the three-dimensional
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Laplacian operator instead of the D’Alembertian operator in Eq. (2), means that the
potentialΦ responds instantaneously to changes in̺ at arbitrarily large distance.
This means that the Newtonian gravitational field propagates with infinite velocity,
which is outside the scope of special relativity.

All initial attempts to resolve the problem outside the framework of the general
theory of relativity (GR) by consideringΦ as a scalar, then as a vector and finally
as a symmetric tensor field in flat space, (pages 1070-1071 and181-186 of [1], all
failed on the ground of consistency, completeness or agreement with experiment
(pages 1066-1068 of [1]. Various later attempts to overcomethe inconsistency in
the symmetric tensor field theory based on the modification ofthe flat space tensor
theory in the context of relativistic field theory, led uniquely to the 1915 general
relativity on curved four-dimensional spacetime (page 186of [1].

The incompatibility of the special theory of relativity (SR) and gravity is usu-
ally considered to have been resolved on curved spacetime inthe general theory of
relativity (GR), as demonstrated on pages 121 – 132 of [2]. The conclusion of that
demonstration is that the metric tensorgµν of GR unifies the speed of the test particle
and gravitational potentialΦ of the field source on curved spacetime. However this
conclusion is faulty for at least one reason when consideredfrom the perspective of
the present theory. This is the fact that the parameter 2Φ = 2GM/R in gµν, which
we would call the square of gravitational speed and denote byVg(R)2 in the present
theory, is an absolute parameter in the context of the special theory of relativity
(SR). That is, 2Φ = Vg(R)2 is invariant with the observer or frame of reference.
Consequently it cannot appear at equal footing (or cannot bemixed) with the square
of relative dynamical speedv2 of SR in a unification theory of GR and SR. The only
square of dynamical speed that can appear at equal footing with 2Φ is the square
of absolute dynamical speed̂V2

d , which is invariant with the observer like 2Φ (or
Vg(R)2). It can thus be said that, from the perspective of the present theory, there is
no valid unified theory of gravity and relative motion in the context of the general
theory of relativity.

On the other hand, there is a hierarchy of unified theories of gravity and dy-
namics in the context of the present theory, which is composed of the unified the-
ory of gravitational relativity an the special theory of relativity (TGR∪SR) on
the flat four-dimensional relativistic spacetime (Σ, ct); unified intrinsic theory of
gravitational relativity and intrinsic special theory of relativity (φTGR∪ φSR) on
the flat two-dimensional relativistic intrinsic spacetime(φρ, φcφt) and unified met-
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ric theory of absolute intrinsic gravity and metric theory of absolute intrinsic mo-
tion (φMAG ∪ φMAM) on curved ‘two-dimensional’ absolute intrinsic spacetime
(φρ̂, φĉφt̂ ), in every gravitational field. Since (TGR∪SR) on the flat spacetime
(Σ, ct) is mere outward manifestation of (φTGR∪ φSR) on flat (φρ, φcφt), the two
theories are counted as one and denoted by (TGR∪SR)/(φTGR∪ φSR) and added
to (φMAG ∪ φMAM) to have a two-theory approach to the unification of gravity
and dynamics in the present theory.

The two-theory approach to the unification of gravity and dynamics namely,
(TGR∪SR)/(φTGR∪ φSR) and (φMAG ∪ φMAM) have been well accomplished at
the exterior of one gravitational field source in [3–5]. Theyshall be extended to the
exterior neighborhood of several isolated gravitational field sources in this second
part of this paper, upon the corresponding two-theory approach to the theories of
gravity at the neighborhood of several isolated gravitational field sources developed
in the first part [6].

The unification of the special theory of relativity/intrinsic special theory of rela-
tivity (SR/φSR) and the theory of gravitational relativity/intrinsic theory of gravita-
tional relativity (TGR/φTGR) at the neighborhood of several isolated gravitational
field sources shall be derived in section 2, while the unification of the metric the-
ory of absolute intrinsic gravity and absolute intrinsic motion (φMAG ∪ φMAM) at
the neighborhood of several isolated gravitational field sources shall be derived in
section 3.

The effect of the gravitational field of the test particle (assumed to be an extended
object), shall be incorporated into the results of sections2 and 3 in section 4, and in
section 5, the combined special theory of relativity and thetheory of gravitational
relativity (TGR∪SR) and combined metric theory of absolute intrinsic motionand
metric theory of absolute intrinsic gravity (φMAG ∪ φMAM) for a gravitational field
source in motion relative to the observer, in the absence of external gravitational
field of any other source, shall be inferred from the results of section 4.

2 Unification of the special theory of relativity/intrinsic special theory of rela-
tivity and theory of gravitational relativity /intrinsic theory of gravitational
relativity at the neighborhood of several isolated gravitational filed sources

The flat four-dimensional relativistic spacetime (Σ, ct) (with constant Lorentzian
metric tensor), established in the context of the theory of gravitational relativity
(TGR), in all finite neighborhood of any number N of gravitational field sources
scattered arbitrarily in the Euclidean 3-spaceΣ, derived in the first part of this arti-
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cle [6], constitute a platform for the special theory of relativity (SR) at the neigh-
borhood of the N isolated gravitational field sources. The inertial massesm of test
particles that evolve on the flat (Σ, ct) in the context of TGR, are involved in relative
motions on (Σ, ct) in the context of SR, at the neighborhood of the N gravitational
field sources.

Likewise the flat two-dimensional relativistic intrinsic spacetime (φρ, φcφt) that
underlies the flat relativistic spacetime (Σ, ct), established in the context of the intrin-
sic theory of gravitational relativity (φTGR) in all finite neighborhood of N isolated
gravitational field sources, derived in [6], constitutes a platform for the intrinsic
special theory of relativity (φSR) at the neighborhood of the N isolated gravitational
field sources.

2.1 Validating local Lorentz invariance at the neighborhood of N isolated grav-
itational field sources

Although spacetime is flat, gravitational potential varieswith position in space at
the neighborhood of N isolated gravitational field sources.A local Lorentz frame is
a neighborhood about every given point in spacetime within which gravitational po-
tential is constant or within which gravitational potential can be taken to be constant.
Lorentz transformation/intrinsic Lorentz transformation must be restricted to local
Lorentz frames, thereby being local Lorentz transformation/intrinsic local Lorentz
transformation (LLT/φLLT), at the neighborhood of N isolated gravitational field
sources, as done at the neighborhood of one gravitational field source in [3] and [4].

Intrinsic local Lorentz transformation and its inverse take on their usual forms
in terms of intrinsic affine coordinates within local Lorentz frames on the flat rel-
ativistic intrinsic metric spacetime (φρ, φcφt) of φTGR, at the neighborhood of N
isolated gravitational field sources as derived formally in[3] as follows

φt̃ = φγ(φv)(φt̃ −
φv

φc2
γ

φx̃ ) ;

(w.r.t. 1− observer̃Peter inct) ;
φx̃ = φγ(φv)(φx̃ − φvφt̃ ) ;

(w.r.t. 3− observer Peter inΣ)











































(3)
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and

φt̃ = φγ(φv)(φt̃ +
φv

φc2
γ

φx̃ ) ;

(w.r.t. 3− observer Peter inΣ) ;
φx̃ = φγ(φv)(φx̃ + φvφt̃ ) ;

(w.r.t. 1− observer̃Peter inct)







































(4)

where
φγ(φv) = (1− φv2/φc2

γ)
−1/2 (5)

TheφLLT (3) or its inverse (4) yields the following invariance,

φc2
γφt̃ 2
− φx̃2 = φc2

γφt̃ 2
− φx̃2 (6)

This intrinsic Lorentz invariance obtains within every local Lorentz frame and it is
hence intrinsic local Lorentz invariance (φLLI), at the neighborhood of N isolated
gravitational field sources. We have thus validatedφLLI at the neighborhood of any
number N of isolated gravitational field sources.

Now the intrinsic local Lorentz transformation (3) and its inverse (4), in the
context ofφSR on flat two-dimensional intrinsic spacetime (φρ, φcφt), are made
manifest in local Lorentz transformation and its inverse onthe flat four-dimensional
relativistic spacetime (Σ, ct) respectively as follows

t̃ = γ(v)(t̃ −
v

c2
γ

x̃ ) ;

(w.r.t. 1− observer̃Peter inct) ;
x̃ = γ(v)(x̃ − vt̃ ) ; ỹ = ỹ ; z̃ = z̃ ;

(w.r.t. 3− observer Peter inΣ)







































(7)

and
t̃ = γ(v)(t̃ +

v

c2
γ

x̃ ) ;

(w.r.t. 3− observer Peter inΣ) ;
x̃ = γ(v)(x̃ + vt̃ ) ; ỹ = ỹ ; ˜barz = z̃ ;

(w.r.t. 1− observer̃Peter inct)







































(8)

where
γ(v) = (1− v2/c2

γ)
−1/2 (9)

The LLT (7) or its inverse (8) yields the following invariance,

c2
γ t̃ 2
− x̃2 = c2

γ t̃ 2
− x̃2 (10)
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This Lorentz invariance obtains within every local Lorentzframe and it is hence
local Lorentz invariance (LLI), at the neighborhood of N isolated gravitational field
sources. The LLI has thus been validated at the neighborhoodof any number N of
isolated gravitational field sources.

2.2 Intrinsic time dilation and intrinsic length contraction formulae and some
intrinsic parameter relations in the context of combinedφTGR andφSR at
the neighborhood of N isolated gravitational field sources

The special-relativistic intrinsic time dilation and special-relativistic intrinsic length
contraction formulae implied by systems (3) and (4), derived formally in [7] and [3]
are the following

φt̃ = φγ(φv)φt̃ = (1−
φv2

φc2
γ

)−1/2φt̃ (11)

φx̃ = φγ(φv)−1φx̃ = (1−
φv2

φc2
γ

)1/2φx̃ (12)

Intrinsic gravitational time dilation and intrinsic gravitational length contraction
must then be incorporated into Eqs. (11) and (12) respectively. This is possible
because the intrinsic affine space and intrinsic affine time coordinatesφx̃ andφt̃
have suffered intrinsic gravitational contraction and intrinsic gravitational dilation
from the primed intrinsic affine coordinatesφx̃ ′ andφt̃ ′ respectively, in the context
of φTGR, at the neighborhood of N isolated gravitational field sources, as has been
developed in the first part of this paper [6] and expressed as Eqs. (18) and (20) of
that paper. Let us replacedφt anddφt′ by φt̃ andφt̃ ′ respectively in Eq. (18) of [6]
anddφρ anddφρ ′ by φx̃ andφx̃ ′ respectively in Eq. (20) of that paper to have

φt̃ = φγg
tφt̃ ′

=

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)−1/2φt̃ ′ (13)

φx̃ = (φγg
t)−1φx̃ ′

=

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)1/2φx̃ ′ (14)

Equations (13) and (14) in the context ofφTGR must then be substituted into
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Eqs. (11) and (12) in the context ofφSR to have

φt̃ = φγg
tφγ(v)φt̃ ′

=

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)−1/2(1−
φv2

φc2
γ

)−1/2φt̃ ′ (15)

φx̃ = (φγg
t)−1φγ(v)−1φx̃ ′

=

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)1/2(1−
φv2

φc2
γ

)1/2φx̃ ′ (16)

Equations (15) and (16) are the gravitational-relativistic cum special-relativistic
intrinsic time dilation and gravitational-relativistic cum special-relativistic intrinsic
length contraction formulae at the neighborhood of N isolated gravitational field
sources.

If the test particle is in motion at constant acceleration~a within a local Lorentz
frame relative to the observer, then the constant intrinsicspeedφv relative to the
observer must be replaced with 2φaφx̃ ′ in Eqs. (15) and (16), as follows from the
intrinsic theory of relativity of uniformly accelerated systems in [8], to have

φt̃ = φγg
tφγ(x̃ ′)φt̃ ′

=

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)−1/2(1−
2φaφx̃ ′

φc2
γ

)−1/2φt̃ ′ (17)

φx̃ = (φγg
t)−1φγ(x̃ ′)−1φx̃ ′

=

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)1/2(1−
2φaφx̃ ′

φc2
γ

)1/2φx̃ ′ (18)

The uniformly accelerated intrinsic motion of the test particle within a local Lorentz
frame relative to the observer is assumed to start from zero intrinsic speed (φv0 = 0)
from an originφx̃ ′ = 0 of the intrinsic coordinateφx̃ ′ within the local Lorentz
frame, so thatφv2 = 2φaφx̃ ′.

The special-relativistic intrinsic mass and special-relativistic intrinsic kinetic en-
ergy relations are given respectively as

φm = φγ(v)φm = φm(1φv2φc2
γ)
−1/2 (19)

φT = φmφc2
γ(φγ(φv) − 1)

= φmφc2
γ[(1 −

φv2

φc2
γ

)−1/2
− 1] (20)
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wherem is the special-relativistic inertial mass that evolves inφρ from φm in the
context ofφSR andφm is the intrinsic inertial mass that evolves inφρ from the
intrinsic rest massφm0 in the context ofφTGR.

Now the intrinsic inertial massφm is related to the intrinsic rest massφm0 in the
context ofφTGR at the neighborhood of N isolated gravitational field sources by
Eq. (24) of the first part of this paper [6], which shall be reproduced here as follows

φm = φm0(φγg
t)−2 = φm0

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

) (21)

By substituting Eq. (21) inφTGR into Eqs. (19) and (20) inφSR we have re-
spectively as follows

φm = φm0(φγg
t)−2φγ(φv)

= φm0

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)(1−
φv2

φc2
γ

)−1/2 (22)

φT = φmφc2
γ(φγg

t)−2(φγ(φv) − 1)

= φmφc2
γ

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)[(1 −
φv2

φc2
γ

)−1/2
− 1]

(23)

Equations (22) and (23) express intrinsic mass relation andintrinsic kinetic en-
ergy relation in the context of combinedφSR andφTGR at the neighborhood of N
gravitational field sources that are scattered arbitrarilyin space about the moving
test particle. Again Eqs. (22) and (23) must be modified as follows if the test parti-
cle is in uniformly accelerated motion within the local Lorentz frame relative to the
observer

φm = φm0(φγg
t)−2φγ(φx̃ ′)

= φm0

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)(1−
2φaφx̃ ′

φc2
γ

)−1/2 (24)

φT = φmφc2
γ(φγg

t)−2(φγ(φx̃ ′) − 1)

= φmφc2
γ

N
∏

i=1

(1−
2GφM0ai

φr′iφc2
g

)[(1 −
2φaφx̃ ′

φc2
γ

)−1/2
− 1]

(25)
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Extension to other intrinsic parameter relations in the context of combinedφTGR
andφSR at the neighborhood of N isolated gravitational field sources is straight
forward.

2.3 Time dilation and length contraction formulae and some parameter rela-
tions in the context of combined TGR and SR at the neighborhood of N
isolated gravitational field sources

We must simply obtain the outward manifestations on the flat relativistic four-
dimensional spacetime (Σ, ct) of the results of the preceding sub-section on the flat
two-dimensional relativistic intrinsic spacetime (φρ, φcφt). That is, we must ob-
tain the outward manifestations in (Σ, ct) of Eqs. (9) and (10), Eqs. (11) and (12),
Eqs. (14) and (17) and Eqs. (18) and (19).

For the outward manifestation of the intrinsic time dilation formulae (9) and
(11), we must simply drop the symbolφ in those equations to have the corresponding
time dilation formulae in the context of combined TGR and SR at the neighborhood
of N isolated gravitational field sources as follows

t̃ = γg
t γ(v)t̃ ′ ;

=

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)−1/2(1−
v2

c2
γ

)−1/2φt̃ ′ ; (26)

in the case of uniform velocity motion of the test particle, and

t̃ = γg
t γ(x̃ ′)t̃ ′ ;

=

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)−1/2(1−
2ax̃ ′

c2
γ

)−1/2 t̃ ′ ; (27)

in the case of uniformly accelerated motion of the test particle.
In the case of the length contraction formula in the context of combined TGR

and SR at the neighborhood of N isolated gravitational field sources, on the other
hand, no unique outward manifestations in (Σ, ct) of the intrinsic length contraction
formulae (10) and (12) can be written, unlike the time dilation formulae (26) and
(27) are the unique outward manifestations of Eqs. (15) and (17). This is so because
the outward manifestations of Eq. (16) and (18) depend on thearrangement of the
N isolated gravitational field sources and the direction of motion of the test particle
in the Euclidean 3-spaceΣ.
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Each arrangement of the N isolated gravitational field sources and direction of
motion of the test particle inΣ, has its associated length contraction formula, as the
outward manifestation inΣ of Eq. (16) or (18) inφρ. For instance, let us consider the
rarely possible arrangement in which the centers of all N gravitational field sources
lie along the same direction inΣ, along which the test particle is moving. That is,
along the ˜x−axis, say, of the Cartesian coordinate system ( ˜x, ỹ, z̃) of the Euclidean 3-
space attached to the test particle, along which it is moving. The length contraction
formula in this rare situation is,

x̃ = (γg
t)−1γ(v)−1x̃ ′ ; ỹ = ỹ ′ ; z̃ = z̃ ′ ;

=

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)1/2(1−
v2

c2
γ

)1/2x̃ ′ ; ỹ = ỹ ′ ; z̃ = z̃ ′ ; (28)

in the case of uniform velocity motion of the test particle, and

x̃ = (γg
t)−1γ(x̃ ′)−1x̃ ′ ; ỹ = ỹ ′ ; z̃ = z̃ ′ ;

=

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)1/2(1−
2ax̃ ′

c2
γ

)1/2x̃ ′ ; ỹ = ỹ ′ ; z̃ = z̃ ′ ; (29)

in the case of uniformly accelerated motion of the test particle.
The mass and kinetic energy relations in the context of combined TGR and SR

at the neighborhood of N isolated gravitational field sources, must be obtained as
the outward manifestations on flat spacetime (Σ, ct) of Eqs. (22) and (23) in the case
of uniform velocity motion of the test particle and Eqs. (24)and (25) in the case of
uniformly accelerated motion of the test particle, to be obtained by simply dropping
the symbolφ in those equations. They are given as follows

m = (γg
t)−2γ(v)m0

= m0

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)1/2(1−
v2

c2
γ

)−1/2 (30)

T = m0c2
γ[γ(v) − 1]

= m0c2
γ

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)[(1 −
v2

c2
γ

)−1/2
− 1] (31)

and

m = (γg
t)−2γ(x̃ ′)m0
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= m0

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)(1−
2ax̃ ′

c2
γ

)−1/2 (32)

T = m0c2
γ[γ(2v̇x̃ ′) − 1]

= m0c2
γ

N
∏

i=1

(1−
2GM0ai

r′i c
2
g

)[(1 −
2ax̃ ′

c2
γ

)−1/2
− 1] (33)

Extension to other parameter relations in the context of combined TGR and SR at
the neighborhood of N isolated gravitational field sources is straight forward.

We have not only achieved the unification of gravity and dynamics as unifi-
cation of the theory of gravitational relativity and the special theory of relativity
(TGR∪SR) on flat spacetime at the exterior neighborhood of one gravitational field
source in [3,4], but have extended it to the neighborhood of any number N of gravi-
tational field sources that are scattered arbitrarily in theEuclidean 3-spaceΣ in this
section, along with the results of the first part of this paper[6]. It is safe to say that
this is the resolution of another outstanding problem in thegeneral theory of rela-
tivity namely unification of gravity and dynamics, as follows from the discussion
under the introduction to this article.

3 Unification of the metric theory of absolute intrinsic gravity and metric
theory of absolute intrinsic motion at the neighborhood of Nisolated grav-
itational field sources

Just as N isolated gravitational field sources prescribe flatfour-dimensional relativis-
tic spacetime (Σ, ct) in the context of TGR and its underlying flat two-dimensional
relativistic intrinsic spacetime (φρ, φcφt) in the context ofφTGR, in all their finite
neighborhood, as platforms for SR andφSR respectively, they prescribe a resul-
tant curved ‘two-dimensional’ absolute intrinsic spacetime (φρ̂, φĉφt̂ ) with resultant
absolute intrinsic metric tensor, in the context ofφMAG, in all their finite neighbor-
hood, as platform for the metric theory of absolute intrinsic motion (φMAM).

Let the absolute intrinsic rest mass (φm̂0, φε̂/φĉ2) in the ‘two-dimensional’ ab-
solute intrinsic spacetime (φρ̂, φĉφt̂ ) of a test particle be in absolute intrinsic motion
at absolute intrinsic dynamical speedφV̂d within a local Lorentz frame, at the neigh-
borhood of the two isolated gravitational field sources in Fig.a or 1b of the first part
of this paper [6]. Thenφm̂0 andφε̂/φĉ2 will be in absolute intrinsic translation along
the absolute intrinsic affine spacetime coordinatesφ ˆ̃x andφĉγφˆ̃t respectively, which
are inclined to the upper curved absolute intrinsic spacetime ‘dimensions’φρ̂ and
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φĉφt̂ respectively in Fig. 7 of [6]. Fig. 7 of [6] is the resultant spacetime/intrinsic
spacetime geometry in all finite neighborhood of the two isolated gravitational field
sources in Fig. 1a or 1b of that article.

The resultant spacetime/intrinsic spacetime geometry of the absolute intrinsic
motion of the absolute intrinsic rest mass of the test particle at the neighborhood
of the two isolated gravitational field sources described above is depicted in Fig. 1.
The special-relativistic intrinsic inertial mass (φγ (φv)φm, φγ (φv)φε/φc2

γ) in intrin-
sic motion on flat relativistic intrinsic spacetime (φρ, φcφt) and its special-relativistic
inertial mass (γ (v)m, γ (v)ε/c2

γ) in motion on flat relativistic spacetime (Σ, ct) rela-
tive to an observer are also shown in Fig. 1.

P

P

O M

M

M

M

M

M
M

1

1

1

1

1

1

11 1

1

1

1

2

2

2

22

2

2

2

2

2

2

2

2

2

g

g

g

g

r

r

r

r

r

r

r

r

(

(

(

(

)

)

)

)

V

V

V

V

V

V

V

E

E

E

E
E

E/

/

/

/ /

/c

c

c

c c

c2

2

2

2
2

V
V

E //
cc

22

2

0

V

V

Vd

d

d

V

Vd

m

m

m

ε

V

/ c2
V

ε

γ

/ c2εγ

γ

γ

v

v

V
V

γc t ̃

x ̃

A

A B

B

Fig. 1: The spacetime/intrinsic spacetime geometry of the absolute intrinsic motion of the
absolute intrinsic rest mass of a test particle at the neighborhood of two isolated gravitational
field sources.

The resultant inclination of the path AB along the absolute intrinsic affine coor-
dinateφ ˆ̃x of the absolute intrinsic translation ofφm̂0 to φρ along the horizontal and
the equal inclination of of the path A0B0 along the absolute intrinsic affine coordi-
nateφĉγφˆ̃t of the absolute intrinsic translation ofφε̂/φĉ2 to φcφt along the vertical

12A. Joseph. Unified gravity and dynamics at neighborhood of several grav. field sources II.



THE FUNDAMENTAL THEORY ... (M) Vol. 1(5) : Article 26

in Fig. 1, isφψ̂reswhere

φψ̂res = φψ̂g1(φr̂1) + φψ̂g2(φr̂2) + φψ̂d (34a)

= φψ̂g res+ φψ̂d (34b)

and
φψ̂g res= φψ̂g1(φr̂1) + φψ̂g2(φr̂2) (34c)

is the resultant inclination of the upper curved absolute intrinsic metric spacetime
(φρ̂, φĉφt̂ ) to the flat relativistic intrinsic spacetime (φρ, φcφt) at point P inΣ of
radial distancesr1 andr2 from the center of the inertial massesM1 and M2 of the
gravitational field sources inΣ, which correspond to ‘distances’φr̂1 from the base
of φM̂01 along the curvedφρ̂′ andφr̂2 from the base ofφM̂02 along the curvedφρ̂ in
Fig. 1.

Now the absolute intrinsic line element of combined metric theory of absolute
intrinsic gravity and absolute intrinsic motion (φMAG ∪ φMAM) is valid within the
elementary interval of absolute intrinsic metric spacetime (dρ̂, φĉdφt̂ ) occupied by
the absolute intrinsic rest mass (φm̂0, φε̂/φĉ2) of the test particle. It is given in terms
of the resultant absolute intrinsic angleφψ̂res of Eq. (34b) as follows, as derived
originally in [9,10] and applied in [5,11],

dφŝ2 = cos2 φψ̂resφĉ2dφt̂2
− sec2 φψ̂resdφρ̂

2 (35a)

= (1− sin2 φψ̂res)φĉ2dφt̂2
− (1− sin2 φψ̂res)

−1dφρ̂2 (35b)

Now

sin2 φψ̂res = sin2[φψ̂g1(φr̂1) + φψ̂g2(φr̂2) + φψ̂d] (36a)

= sin2[φψ̂g res+ φψ̂d] (36b)

= sin2 φψ̂g res+ sin2 φψ̂d (36c)

= sin2[φψ̂g1(φr̂1) + φψ̂g2(φr̂2)] + sin2 φψ̂d (36d)

= sin2 φψ̂g1(φr̂1) + sin2 φψ̂g2(φr̂2)) + sin2 φψ̂d (36e)

where the rule for the composition of two absolute intrinsicanglesφψ̂1 andφψ̂2 for
the purpose of writing the absolute intrinsic line element namely,

sin2[φψ̂1 + φψ̂2] = sin2 φψ̂1 + sin2 φψ̂2,

derived originally in [9,12] and re-derived as Eq. (117) of part one of this article [6],
has been used in arriving at Eq. (36e).

A. Joseph. Unified gravity and dynamics at neighborhood of severalgrav. field sources II.13



Vol. 1(5) : Article 26 THE FUNDAMENTAL THEORY ... (M)

By using Eq. (36e) in Eq. (35b we have

dφŝ2 =
(

1− sin2 φψ̂g1(φr̂1) − sin2 φψ̂g2(φr̂2)) − sin2 φψ̂d

)

φĉ2dφt̂ 2

−

(

1− sin2 φψ̂g1(φr̂1) − sin2 φψ̂g2(φr̂2)) − sin2 φψ̂d

)−1
dφρ̂2 (37)

Then by using the following definitions,

sin2 φψ̂g1(φr̂1) = φk̂g1(φr̂1)2 =
2GφM̂0a1

φr̂1φĉ2
g

;

sin2 φψ̂g2(φr̂2) = φk̂g2(φr̂2)2 =
2GφM̂0a2

φr̂2φĉ2
g

;

sin2 φψ̂d = φk̂2
d =

φV̂2
d

φĉ2
γ

;

which have been derived in the previous papers and made use ofin Eqs. (121) and
(122) of the first part of this paper [6], the absolute intrinsic line element (37) can
be re-written in the following alternative forms,

dφŝ2 =
(

1− φk̂g1(φr̂1)2
− φk̂g2(φr̂2)2

− φk̂2
d

)

φĉ2dφt̂ 2

−

(

1− φk̂g1(φr̂1)2
− φk̂g2(φr̂2)2

− φψ̂2
d

)−1
dφρ̂2 (38)

or

dφŝ2 =















1−
2GφM̂0a1

φr̂1φĉ2
g

−
2GφM̂0a2

φr̂2φĉ2
g

−
φV̂2

d

φĉ2
γ















φĉ2dφt̂ 2

−















1−
2GφM̂0a1

φr̂1φĉ2
g

−
2GφM̂0a2

φr̂2φĉ2
g

−
φV̂2

d

φĉ2
γ















−1

dφρ̂2 (39)

The absolute intrinsic line element (37), (38) and (39) admit of generalizations
to the case of a test particle in motion at the neighborhood ofany number N of
gravitational field sources that are scattered arbitrarilyin space about the test particle
respectively as follows

dφŝ2 =















1−
N
∑

i

sin2 φψ̂gi(φr̂i) − sin2 φψ̂d















φĉ2dφt̂ 2

−















1−
N
∑

i

sin2 φψ̂gi(φr̂i) − sin2 φψ̂d















−1

dφρ̂2, (40)
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dφŝ2 =















1−
N
∑

i

φk̂gi(φr̂i)
2
− φk̂2

d















φĉ2dφt̂ 2

−















1−
N
∑

i

φk̂gi(φr̂i)
2
− φk̂2

d















−1

dφρ̂2 (41)

or

dφŝ2 =















1−
N
∑

i

2GφM̂0ai

φr̂iφĉ2
g

−
φV̂2

d

φĉ2
γ















φĉ2dφt̂ 2

−















1−
N
∑

i

2GφM̂0ai

φr̂iφĉ2
g

−
φV̂2

d

φĉ2
γ















−1

dφρ̂2 (42)

Equation (40), (41) or (42) gives the absolute intrinsic lone element of com-
binedφMAG andφMAM for a test particle whose absolute intrinsic rest massφm̂0

is in absolute intrinsic motion at constant absolute intrinsic dynamical speedφV̂d

within a local Lorentz frame at the neighborhood of N isolated gravitational field
sources. Ifφm̂0 is in a uniformly accelerated absolute intrinsic motion at absolute
intrinsic acceleration̂̇Vd within the local Lorentz frame, then the term̂V2

d/ĉ
2 must

be replaced with 2̇̂Vd ˆ̃x/ĉ2 in Eq. (42) to have

dφŝ2 =















1−
N
∑

i

2GφM̂0ai

φr̂iφĉ2
g

−
2φ ˆ̇Vdφ ˆ̃x
φĉ2

γ















φĉ2dφt̂ 2

−















1−
N
∑

i

2GφM̂0ai

φr̂iφĉ2
g

−
2φ ˆ̇Vdφ ˆ̃x
φĉ2

γ















−1

dφρ̂2 (43)

It shall be reiterated for emphasis that the absolute intrinsic line element (40),
(41) or (42) in the case of uniform velocity absolute intrinsic motion and Eq. (43)
in the case of uniformly accelerated absolute intrinsic motion, are valid within the
elementary interval of absolute intrinsic spacetime (dφρ̂, φĉdφt̂ ) occupied by the
absolute intrinsic rest mass (φm̂0, φε̂/φĉ2) of the test particle. For positions outside
the test particle at any instant during its motion, the absolute intrinsic speedφV̂d or
2φ
hatV̇dφ ˆ̃x must be set to zero, since there is nothing in absolute intrinsic dynamics to
transmit the absolute intrinsic speed of a particle to regions of space exterior to the
particle. The absolute intrinsic line elements (40) – (42) and (43) reduce to that of
φMAG purely for positions outside the test particle at any instant during its motion.
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We have again extended the unified metric theory of absolute intrinsic gravity
and metric theory of absolute intrinsic motion (φMAG ∪ φMAM) at the neighbor-
hood of one gravitational field source in [5, 11] to the neighborhood of N isolated
gravitational field sources in this section, along with the results of the first part of
this paper [4]. The two-theory approach to combined gravityand dynamics achieved
at the neighborhood of one gravitational field source in [3–5] has thus been extended
to the neighborhood of any number N of gravitational field sources that are scattered
arbitrarily in the Euclidean 3-spaceσ in the preceding section and this, along with
results of the first part of this paper [6].

4 Incorporating the effect of the gravitational field of the test particle into the
hierarchy of theories of unification of gravity and dynamics

The effect of the gravitational field of the test particle has not been considered in the
unification of TGR/φTGR and SR/φSR in section 2 and the unification ofφMAG
andφMAM in section 3 of this paper. It has inherently been assumedthat the test
particle is a non-extended point particle without gravitational field or an extended
particle with negligible gravitational field in those sections. The test particle shall
now be considered to be a gravitational field source and the effect of its field shall
be incorporated into the unified theories in this section. Ineffect the moving test
particle shall become the (N+1)th gravitational field source (or the (N+1)th body)
in this section.

4.1 Incorporating the effect of the gravitational field of the test particle into
TGR/φTGR and SR/φSR

In the general theory of relativity (GR), the test particle is assumed to be a mass-
point (of zero gravitational field). Thus the problem of incorporating the effect of the
gravitational potential of the test particle into GR does not arise. However in reality
the test particle is an extended object with non-zero mass and non-zero dimensions,
and hence with non-zero gravitational field. It is pertinentfor us to consider all
ramifications in the present theory, since the ultimate goalis a complete theory of
the whole of physics. Consequently the effect of the gravitational field (or potential)
of the test particle in the separate and combined theories cannot be neglected at the
onset.

So far we have not considered the effect of the gravitational field of the moving
test particle or body in the special theory of relativity (SR) and in the combined
theory of gravitational relativity and special theory of relativity (TGR∪SR) in [3,4]
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and in section 2 of this paper; nor in the combined metric theories of absolute intrin-
sic motion and absolute intrinsic gravity (φMAG ∪ φMAM) in [5,11] and in section
3 of this article. By incorporating the effect of the gravitational field of the macro-
scopic test particle into the combined theories of sections2 and 3 in this section, the
effect of the gravitational field of the test particle on TGR and SR as separate the-
ories shall be deduced by allowing the velocity of the test particle to vanish and by
allowing external gravitational field to vanish separatelyin the resultant combined
theories, (containing the effect of the gravitational field of the test particle), to be
derived here.

Indeed a body in motion with the presence or absence of external gravitational
field can be quite large both in size and mass, to make the effect of its gravitational
field important in the theories of motion namely,φMAM and SR/φSR for the body.
For example, stars in distant galaxies are in motion at largevelocities relative to us
on earth. Also it can be imagined that a medium star or planet is captured in orbit
round a super-massive star (or a giant). There is therefore the need to incorporate
the gravitational velocity (or potential) due to the mass ofa test particle in motion
in an external gravitational field into the combined theories of dynamics and gravity
as done hereunder.

Let the moving test particle or body be spherical in shape of rest massm0 and
classical radiusr′p (of m0). The gravitational speed at the surface of the test particle
or body isV ′g(r

′
p) = −(2Gm0a/r′p)1/2. In incorporating the gravitational speed due

to the mass of the test particle or body into combined TGR and SR of section 2, the
resultant factorγg

t in the case of N isolated sources of the external gravitational field
at the location of the moving test particle at any instant must be modified as follows

γg
t = γg1(r′1)γg2(r′2)γg3(r′3) · · · γgN(r′N)γg(r

′

p) γ (44a)

or
secψ t = secψg1(r′1) secψg2(r′2) · · · secψgN(r′N) secψg(r

′

p) secψ (44b)

or

γg
t = (1−

2GM0a1

r′1c2
g

)−1/2(1−
2GM0a2

r′2c2
g

)−1/2
· · · (1−

2GM0aN

r′Nc2
g

)−1/2

× (1−
2Gm0a

r′pc2
g

)−1/2(1−
v2

c2
γ

)−1/2 (44c)

Equations (44a-c) simplify for the case of one source of external gravitational field
as follows

γg
t = γg(r

′)γg(r
′

p) γ (45a)
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or
secψ t = secψg(r

′) secψg(r
′

p) secψ (45b)

or

γg
t = (1−

2GM0a
r′c2

g

)−1/2(1−
2Gm0a

r′pc2
g

)−1/2(1−
v2

c2
)−1/2 (45c)

Even with the consideration of the gravitational speed due to the moving test
particle, gravitational local Lorentz invariance (GLLI) of TGR holds still. One must
write a tandem of gravitational local Lorentz transformations as done in the pre-
ceding article. Gravitational local Lorentz transformation and its inverse must be
written for the moving test particle, (as a moving gravitational field source), while
assuming that any stationary massive field source is absent,and gravitational local
Lorentz invariance validated. It must be remembered that the gravitational speed
V ′g(r

′) due to the test particle at radial distancer′ from the location of the moving
test particle at any given instant, which appears in the gravitational local Lorentz
transformation due to the test particle, is invariant with the motion of the test par-
ticle. Consequently the gravitational local Lorentz transformation derived with re-
spect to the gravitational field of the test particle, is invariant with the motion of the
test particle. Then by bringing a stationary massive field source into the flat space-
time established by the moving gravitational field source (the test particle) in all its
finite neighborhood, gravitational local Lorentz transformation and its inverse must
again be written, and gravitational local Lorentz invariance validated. This confirms
gravitational local Lorentz invariance in the gravitational field of the moving test
particle and one stationary massive gravitational field source.

Thus the combination of the gravitational field of a moving test particle or body
with the gravitational field of one external field source, does not alter the Lorentzian
metric tensor of the flat four-dimensional spacetime in all finite neighborhood of the
moving test particle (or body) and the stationary gravitational field source. Then by
obtaining gravitational local Lorentz transformation andits inverse at the location
of the moving test particle or body at an instant, when a second external field source
is brought in place, upon the flat spacetime prescribed by thefirst external field
source, gravitational local Lorentz invariance holds again in the gravitational field
of two external sources in combination with the gravitational field of the moving
test particle. By bringing a third external field source in place, then a fourth, and
so on, until all N external field sources have been brought in place, we find that
gravitational local Lorentz invariance holds in an external gravitational field of N
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isolated sources plus the gravitational field of the moving test particle, no matter
how the N field sources are scattered in 3-space about the moving test particle or
body.

The validity of gravitational local Lorentz invariance in an external gravita-
tional field implies that the four-dimensional spacetime (Σ, ct) is flat with constant
Lorentzian metric tensor within the external gravitational field. It is upon the flat
spacetime established by gravity (in the context of TGR) that the special theory of
relativity due to the motion of the test particle or body operates. This then implies
that local Lorentz transformation (LLT) and its inverse in the context of SR can be
derived, and local Lorentz invariance (LLI) validated (within local Lorentz frames)
in an external gravitational field of any number of isolated sources, even with the
inclusion of the effect of the gravitational field of the moving test particle or body.

The LLT and its inverse take on their usual forms within the local Lorentz frame
located at a point P in the external gravitational field of N isolated sources, even
with the inclusion of the effect of the gravitational field of the moving test particle
or body as follows

x̃ = γ(v)(x̃ − vt̃); ỹ = ỹ; z̃ = z̃; t̃ = γ(v)(t̃ − (v/c2
γ)x̃) (46)

and

x̃ = γ(v)(x̃ + vt̃); ỹ = ỹ; z̃ = z̃; t̃ = γ(v)(t̃ + (v/c2
γ)x̃) (47)

whereγ(v) = (1− v2/c2
γ)
−1/2.

The extended affine coordinates in Eqs. (46) and (47) are limited within local
Lorentz in which the test particle is moving. Consequently the transformations (46)
and (47) are local Lorentz transformations (LLT). Each yields local Lorentz invari-
ance,

c2
γ t̃ 2
− x̃2

− ỹ2
− z̃2 = c2

γ t̃ 2
− x̃2

− ỹ2
− z̃2 (48)

Although the effect of gravity does not appear explicitly in LLT and its inverse
of systems (46) and (47), the timet̃ has suffered gravitational dilation and the spa-
tial coordinates ˜x, ỹ and z̃ have suffered gravitational contractions in the context of
TGR from the original proper coordinatest̃ ′ and x̃ ′, ỹ ′, z̃ ′ in the flat proper space-
time (Σ ′, ct′). Hence the timẽt is gravitational-relativistic cum special-relativistic
time and the spatial coordinatesx̃, ỹ andz̃ are gravitational-relativistic cum special-
relativistic spatial coordinates. The resultant time dilation formula at the surface of
the test particle, in the case of test particle moving in the gravitational field of N
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external sources is given as follows

dt̃ = secψg1(r′1) secψg2(r′2) · · · secψgN(r′N) secψg(r
′

p) secψ dt̃ ′

= (1−
2GM0a1

r′1c2
g

)−1/2(1−
2GM0a2

r′2c2
g

)−1/2
· · · (1−

2GM0aN

r′Nc2
g

)−1/2

× (1−
2Gm0a

r′pc2
g

)−1/2(1−
v2

c2
γ

)−1/2dt̃ ′ (49)

The time dilation formula (49) is true irrespective of how the N gravitational
field sources are scattered in 3-space about the moving test particle or body. On the
other hand, no straight forward formula can be written for the resultant length con-
traction of the coordinates ˜x ′, ỹ ′ andz̃ ′ attached to the rest massm0 of the moving
test particle originally in the flat proper spacetime (Σ ′, ct′), since the orientations
of these coordinates with respect to the lines joining the centers of the gravitational
field sources to the moving test particle at any given instant, as well as the direction
of motion of the test particle, count in determining their resultant contractions.

Let us consider an elementary 4-box of proper dimensionscdt′, dx′, dy′ anddz′

and rest massm0b, which is tied to the surface of the spherical test particle (or body)
of rest massm0 and classical radiusr′p that is in motion in an external gravitational
field. Let us assume the presence of only one gravitational field source, and that
the spherical test particle with the elementary box at its surface is moving radially
towards the gravitational field source at a large velocity~v relative to the observer,
while it is momentarily passing through radial distancer from the center of the field
source. It shall also be assumed that the dimensiondx of the elementary box is along
the direction of motion of the spherical test particle transporting it, as illustrated in
Fig. 2.

v
m0

dx

dy

r

r

Grav. field
source

0M
p

Fig. 2: A little box at rest with respect to a spherical test particle (or body)moving radially
towards a gravitational field source.
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The resultant time dilation formula at any point at the surface of the moving
spherical test particle relative to the observer in this case is given as follows

dt̃ = (1−
2GM0a

r ′c2
g

)−1/2(1−
2Gm0a
r ′p c2

g

)−1/2(1−
v2

c2
γ

)−1/2dt̃ ′ (50)

The dimensiondx ′ of the elementary box suffers both gravitational and special-
relativistic contractions, but its dimensionsdy′ and dz ′ are not contracted. The
resultant length contraction formulae of the spatial dimensions of the box are then
given as follows

dx = (1−
2GM0a

r ′c2
g

)1/2(1−
2Gm0a
r ′p c2

g

)1/2(1−
v2

c2
γ

)1/2dx ′; dy = dy′; dz = dz ′

(51)

The gravitational velocity due to the external field source(s) at the point where
the test particle is momentarily passing through, as well asthe energy stored in the
external gravitational field within the test particle, mustbe incorporated into the
expressions for the relativistic mass, relativistic totalenergy and relativistic kinetic
energy in the situation of combined special theory of relativity (SR) and theory of
gravitational relativity (TGR). If we let the rest mass of the elementary box bem0b

as said earlier, then its relativistic mass ˜mb, and its relativistic kinetic energyT b in
the situation depicted in Fig. 2 are given relative to the observer as follows

mb = m0b(1−
2GM0a

r ′c2
g

)(1−
2Gm0a
r ′p c2

g

)(1−
v2

c2
γ

)−1/2 (52)

and

T b = m0bc
2
γ(1−

2GM0a
r ′c2

g

)(1−
2Gm0a
r ′p c2

g

)[(1 −
v2

c2
γ

)−1/2
− 1] (53)

Equations (52) and (53) can be generalized to a situation where N gravitational
field sources are present nearby by simply replacing (1− 2GM0a/r′c2

g) by
∏N

i=1(1−
2GM0ai/r′i c

2
g).

More importantly, the relativistic massm and the relativistic kinetic energyT
relative to the observer, in the context of combined TGR and SR of the spherical
test particle in motion in Fig. 2, with the elementary box removed, are given in
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terms of its rest massm0 as follows

m = m0(1−
2GM0a

r ′c2
g

)(1−
2Gm0a
r ′p c2

g

)(1−
v2

c2
γ

)−1/2 (54)

T = m0c2
γ(1−

2GM0a
r ′c2

g

)(1−
2Gm0a
r ′p c2

g

)[(1 −
v2

c2
γ

)−1/2
− 1] (55)

Again Eq. (54) and (55) can be generalized to a situation where the spherical test
particle (or body) is in motion at the common neighborhood ofN gravitational field
sources that are scattered arbitrarily in the Euclidean 3-spaceΣ about it, by simply
replacing the factor (1− 2GM0a/r ′c2

g) by
∏N

i=1(1− 2GM0ai/r ′i c2
g). The fact that the

mass and kinetic energy relations (54) and (55) are valid, despite the fact that the
factor 2Gm0a/r ′p c2

g is evaluated at the surface of the particle only shall be justified
in the next section.

4.2 Incorporating the gravitational field of the test particle into combined metric
theories of absolute intrinsic gravity and absolute intrinsic motion

In incorporating the effect of the gravitational field of the moving test particle (or
body) into combined ‘two-dimensional’ metric theories of absolute intrinsic motion
and absolute intrinsic gravity (φMAM ∪ φMAG) of section 3, the absolute intrinsic
line element still takes the general form of Eq. (40), (41) or(42). However in ex-
panding the resultant absolute intrinsic curvature parameter φk̂resat the neighbor-
hood of N isolated gravitational field sources, we must add anextra termφk̂g(φr̂p)2

due to the gravitational field of the moving test particle (orbody) at its surface to the
right-hand side of Eq. (41), which corresponds to adding an extra term sin2 φψ̂g(φr̂p)
to the right-hand side of Eq. (40). Thusφk̂res2 and sin2 φψ̂res in Eq. (40) and (41)
must be expressed respectively as follows in putting the effect of the gravitational
field of the moving test particle (or body) into consideration,

φk̂2
res=

N
∑

i=1

φk̂gi(φr̂i)
2 + φk̂g(φr̂p)2 + φk̂2

d (56)

sin2 φψ̂ res=
N
∑

i=1

sin2 φψ̂gi(φr̂i) + sin2 φψ̂g(φr̂p) + sin2 φψ̂d (57)

where
φk̂gi(φr̂i)

2 = sin2 φψ̂gi(φr̂i) = 2GφM̂0ai/φr̂iφĉ2
g;
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φk̂g(φr̂p)2 = sin2 φψ̂g(φr̂p) = 2Gφm̂0a/φr̂pφĉ2
g andφk̂2

d = sin2 φψ̂d = φV̂2
d/φĉ2

γ .

Thus the absolute intrinsic line element of combinedφMAG andφMAM at the
neighborhood of N isolated gravitational field sources, with the effect of the grav-
itational field of the moving test particle (or body) put intoconsideration is the
following

dφŝ2 = (1−
N
∑

i=1

2GφM̂0ai

φr̂iφĉ2
g

−
2Gφm̂0a
φr̂pφĉ2

g

−
φV̂2

d

φĉ2
γ

)φĉ2dφt̂ 2

−(1−
N
∑

i=1

2GφM̂0ai

φr̂iφĉ2
g

−
2Gφm̂0a
φr̂pφĉ2

g

−
φV̂2

d

φĉ2
γ

)−1dφρ̂2 (58)

The components of the absolute intrinsic metric tensor in this case are then given as
follows

φĝ00 = −φĝ
−1
11 = (1−

N
∑

i=1

2GφM̂0ai

φr̂iφĉ2
g

−
2Gφm̂0a
φr̂pφĉ2

g

−
φV̂2

d

φĉ2
γ

); φĝ12 = φĝ21 = 0 (59)

It shall be noted in concluding this section, since the factor (1 − 2Gm0a/r ′p c2
g),

which appears in combined TGR and SR, and the term−2Gφm̂0a/φr̂pφĉ2
g, which ap-

pears in the components of the absolute intrinsic metric tensor of unified metric the-
ories of absolute intrinsic motion and absolute intrinsic gravity (φMAM ∪ φMAG),
have been evaluated at the surface of the test particle, the validity of the results of
this section, (except the relation for relativistic mass and relativistic kinetic energy
of Eq. (54) and (55)), are restricted to the surface of the test particle. In modifying
the results for other positions at the interior of the test particle, which is necessary
only for massive and large moving test particles, such as a planet moving round a
star or a moderate star in motion in the gravitational field ofa giant, one must first of
all derive the special theory of gravity and metric theory ofabsolute intrinsic gravity
at the interior of the test particle, as shall be done in an article later in this volume.

5 The special theory of relativity and the metric theory of absolute intrin-
sic motion of a moving gravitational field source in the absence of external
gravitational field due to any other source

The results of this section are already contained in the results of the preceding sec-
tion. It is only of interest to show explicitly how the existing (Lorentz-Einstein-
Minkowski) special theory of relativity (LEM) becomes modified by the effect of
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the gravitational field of the moving particle or body and, consequently, to identify
the particle for which LEM is valid in a strict sense.

Just as there is no combined ‘two-dimensional’ metric theory of absolute intrin-
sic gravity and absolute intrinsic motion (φMAM ∪ φMAG) in the extended space-
time outside a test particle or body in motion in an external gravitational field at any
instant during its motion, as discussed in the preceding section, there is no combined
‘two-dimensional’ metric theory of absolute intrinsic motion and absolute intrinsic
gravity in the extended spacetime outside a gravitational field source in motion in
the absence of external gravitational field due to any other source. This is so since,
as discussed earlier in this article, there is nothing in dynamics to transmit the ve-
locity of a particle or body to region of spacetime outside the particle or body.

Graphically, the superposition of the inclined affine intrinsic spacetime frame
(φ ˆ̃x, φĉγφˆ̃t ) of the absolute intrinsic motion at absolute intrinsic dynamical speed
φV̂d of the absolute intrinsic rest mass (φm̂0, φε̂/φĉ2) of the test particle (or body)
and the extended curved absolute intrinsic metric spacetime (φρ̂, φĉφt̂) prescribed
by the moving test particle (or body) solely, in the context of the metric theory
of absolute intrinsic gravity (φMAG), at positions outside its body in Fig. 3, does
not alter the curved absolute intrinsic metric spacetime (φρ̂, φĉφt̂) and the absolute
intrinsic metric tensor prescribed by gravity at such positions at any instant during
the motion of the test particle.

It is only the little interval of absolute intrinsic metric spacetime (dφρ̂, φĉdφt̂ )
containing the absolute intrinsic rest mass (φm̂0, φε̂/φĉ2) of the test particle (or
body), on top of the inclined absolute intrinsic affine spacetime (φ ˆ̃x, φĉγφˆ̃t ), which
when superposed on the curved absolute intrinsic metric spacetime (φρ̂, φĉφt̂), causes
a change in the absolute intrinsic metric tensor due to gravity solely. It is within
the little interval of absolute intrinsic metric spacetime(dφρ̂, φĉdφt̂ ) containing
(φm̂0, φε̂/φĉ2) that there is unified metric theory of absolute intrinsic motion and
metric theory of absolute intrinsic gravity.

Now system (59) simplifies as follows in the absence of external gravitational
field,

φĝ00 = −φĝ
−1
11 = 1−

2Gφm̂0a
φr̂pφĉ2

g

−
φV̂2

d

φcγ2
; φĝ12 = φĝ21 = 0; r ′ ≤ r ′p (60)

Equation (60) is correct strictly at the surface of the moving gravitational field
source (or test particle), because the absolute intrinsic gravitational speed,φV̂g(φr̂p)
= (2Gφm̂0a/φr̂pφĉ2

g)
1/2, has been evaluated there. However it shall be considered to
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be valid at the interior of the test particle for now, until the interior absolute intrinsic
metric tensor shall be derived in an article later in this volume.

Thus the components of the absolute intrinsic metric tensornaturally contains
both the absolute intrinsic gravitational speed term and the absolute intrinsic dy-
namical speed of absolute intrinsic motion term within the moving gravitational
field source. If an external gravitational field source of rest massM0 is located at
radial distancer ′ from the moving gravitational field source of rest massm0 and
radiusr ′p (of m0) at a given instant, then Eq. (60) must be replaced by Eq. (59)for
N=1 at that instant.

On the other hand, no effect of motion of the moving gravitational field source
can be felt in the extended spacetime exterior to it at any given instant, since there
is nothing in dynamics, (no action-at-a-distance), which could make the motion of
a body through a given point in space, at a given instant in time, to induce the
absolute intrinsic dynamical speedφV̂d of the body in space outside it at that instant,
as mentioned above. The absolute intrinsic dynamical speedφV̂d of the absolute
intrinsic rest mass of a moving gravitational field source (or test particle) cannot
appear directly in the components of the absolute intrinsicmetric tensor in regions
exterior to the moving body at any instant. On the other hand,gravitational speed
V ′g(r

′) and absolute intrinsic gravitational speedφV̂g(φr̂ ) are established at every
point in space of radial distancer′ up to infinity from the center of a gravitational
field source. Hence only the term 2Gφm̂0a/φr̂pφĉ2

g should appear inφĝ00 andφĝ11

for regions outside the moving gravitational field source atany instant. This reduces
Eq.(60) as follows

φĝ00 = −φĝ
−1
11 = 1−

2Gφm̂0a
φr̂pφĉ2

g

; φĝ12 = φĝ21 = 0; r ′ ≤ r ′p (61)

There is yet another argument in support of the union of the theories of mo-
tion and gravity within a moving gravitational field source.A particle or body with
nonzero gravitational mass, which is stationary relative to an observer in the ab-
sence of external gravitational field, gives rise to curvature of the ‘two-dimensional’
absolute intrinsic spacetime (φρ̂, φĉφφt̂) with respect to observers in in spacetime
(Σ, ct), (no matter how microscopic the curvature), both at its interior and in all
finite exterior neighborhood of it. Therefore the boundary condition geometry of
the metric theory of absolute intrinsic motion (φMAM) of a particle or body with
nonzero gravitational field, (while at rest relative to an observer in a region of space
devoid of external gravitational field), is not a Euclidean geometry purely. This non-
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Euclidean absolute intrinsic spacetime geometry boundarycondition for the metric
theory of absolute intrinsic motion of a particle or body, due to the gravitational field
of the particle or body, has been discussed in [13] and illustrated in Fig. 1(b) of that
article.

By incorporating the non-Euclidean absolute intrinsic spacetime geometry
boundary condition due to the gravitational field of a movinggravitational field
source into the metric theory of absolute intrinsic motion of the moving gravita-
tional field source, in the absence of gravitational field of other sources, one has
effectively derived a unified metric theory of absolute intrinsic motion and metric
theory of absolute intrinsic gravity with the absolute intrinsic metric tensor of Eq.
(60) within the moving gravitational field source.

Having gone through the above preamble, the results of the preceding section
shall now be reduced to the case of a gravitational field source in motion in a space
devoid of external gravitational field due to any other source of this section, by
simply letting the terms due to external gravitational fieldsources to vanish in those
results.

Foremost, there is Lorentz invariance on the global flat four-dimensional space-
time of the theory of gravitational relativity (TGR) withinand outside the moving
gravitational field source. Consequently local Lorentz transformation and its inverse
take on their usual forms, which for a gravitational field source moving along the
coordinatex attached to it, are given as follows

x̃ = γ (v) (x̃ − vt̃ ) ; ỹ = ỹ ; z̃ = z̃ ; t̃ = γ (v) (t̃ −
v

c2
γ

x̃ ) (62)

and
x̃ = γ (v) (x̃ + vt̃ ) ; ỹ = ỹ ; z̃ = z̃ ; t̃ = γ (v) (t̃ +

v

c2
γ

x̃ ) (63)

where,γ (v) = (1− v2/c2
γ)
−1/2, and the affine coordinates are local coordinates, lim-

ited within the local Lorentz frame in which LLT and its inverse are written at a
given instant.

If the coordinates ˜x, ỹ and z̃ are chosen so that the coordinate ˜x is along the
direction of motion of the gravitational field source, whichis also along a radial
direction from the center of the moving field source, then thefollowing time dilation
and length contraction formulae obtain at the surface of themoving field source at
any instant

dt = γg(r
′) γ (v) dt′ = secψg(r

′) secψd dt′
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= (1−
2Gm0a

r′c2
g

)−1/2(1−
v2

c2
γ

)−1/2dt′ (64)

dx = γg(r
′)−1 γ(v)−1 dx ′ = cosψg(r

′) cosψd dx ′; dy = dy′; anddz = dz ′

= (1−
2Gm0a

r′c2
g

)1/2(1−
v2

c2
γ

)1/2dx ′; dy = dy′; anddz = dz ′ (65)

The relations (54) and (55) for relativistic mass and relativistic kinetic energy
of the moving gravitational field source in the context of combined TGR and SR,
reduce as follows in the present case of no other gravitational field source apart from
the moving gravitational field source (or test particle)

m = m0(1−
2Gm0a
r′p c2

g

)(1−
v2

c2
γ

)−1/2 (66)

T = m0c2
γ(1−

2Gm0a
r ′p c2

g

)[(1 −
v2

c2
γ

)−1/2
− 1] (67)

Finally the absolute intrinsic line element implied by the components of the ab-
solute intrinsic metric tensor of combined metric theory ofabsolute intrinsic gravity
and absolute intrinsic motion of system (60), in the case of the presence of no other
gravitational field source apart from the one moving, is the following at the surface
of the moving field source

dφŝ2 = (1−
2Gφm̂0a
φr̂pφĉ2

g

−
φV̂2

d

φĉ2
γ

)φĉ2dφt̂ 2
− (1−

2Gφm̂0a
φr̂pφĉ2

g

−
φV̂2

d

φĉ2
γ

)−1dφρ̂2 (68)

wherem0 is the rest mass andr ′p is the classical radius (i.e. the radius ofm0) of
the moving gravitational field source (or test particle), asdefined earlier. The ab-
solute intrinsic line element (68) is valid strictly at the surface of the moving field
source. It shall become modified as follows at radial distances, r ′ < r ′p, within
the moving field source upon deriving interior absolute intrinsic metric tensor of
φMAG ∪ φMAM of a solid spherical body in an article later in this volume,

dφŝ2 = (1−
2Gφm̂0aφr̂2

φr̂3
pφĉ2

g

−
φV̂2

d

φĉ2
γ

)φĉ2dφt̂ 2
− (1−

2Gφm̂0aφr̂2

φr̂3
pφĉ2

g

−
φV̂2

d

φĉ2
γ

)dφρ̂2; r ′ < r ′p

(69)
At a point P in space, which is momentarily located at radial distance,r ′(t′) >

r ′p, from the center of the moving gravitational field source at any given instantt′,
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we must allowφV̂d to vanish and replaceφr̂p by φr̂(φt̂) in Eq. (68) to have as follows

dφŝ2 = (1−
2Gφm̂0a
φr̂(φt̂)φĉ2

g

)φc2dφt̂ 2
− (1−

2Gφm̂0a
φr̂(φt̂)φĉ2

g

)−1dφρ̂2; r ′(t′) ≥ r ′p (70)

We have thus incorporated the effect of the gravitational field of a moving par-
ticle or body into the Lorentz-Einstein-Minkowski specialrelativity (LEM) and the
metric theory of absolute intrinsic motion (φMAM), (in the absence of gravitational
field of any other source). One finds, by letting 2Gm0a/r ′p c2

g = 0, that the results
from Eq. (64) through Eq. (67) become their usual forms in LEM, while the compo-
nents of the absolute intrinsic metric tensor in the line element (68) and (69) become
the following in the context ofφMAM purely,

φĝ00 = −φĝ
−1
11 = 1−

φV̂2
d

φĉ2
γ

; φĝ12 = φĝ21 = 0 (71)

Now 2Gm0a/r ′p c2
g is approximately equal to zero for particles and bodies with

relatively small masses, such as encountered in classical mechanics and classical
gravitation. Hence LEM is approximately a valid special theory of relativity for
such particles and bodies. Ideally, however, 2Gm0a/r ′p c2

g vanishes for a particle or
body with zero active gravitational rest mass (m0a = 0), which can hence not give
rise to Newtonian gravitational field, that is, for which−Gm0a/r ′ = 0 for all r ′. One
particle with zero gravitational rest mass (m0g = 0), but with non-zero dynamical
rest mass (m0em, 0), is the electron. This fact that has been mentioned at different
points in the previous articles shall be adequately justified with further development
of the present theory. Thus LEM is correct in a strict sense for the electron and its
anti-particle.
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