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The hierarchy of masses/intrinsic masses of a particle or body in a hierarchy of space-
times/intrinsic spacetimes in a universe, isolated in the first part of this paper, isex-
tended to the hierarchies of other physical parameters/intrinsic parameters. Spacetime
and intrinsic spacetime are proposed to be composed of the ponderable (or metric) grav-
itational components and the non-ponderable (or affine) dynamical components, and the
mass and intrinsic mass of a particle or body as composed of the ponderable (or metric)
gravitational components and non-ponderable (or affine) dynamical components. The
constant speed of ‘signals’,c = 300,000 Km/s, is separated into the constant dynamical
speed of electromagnetic waves,cγ = 300,000 Km/s in vacuo and the constant static
(or gravitational) speed of gravitational wavescg = 300,000 Km/s, wherecg being a
static (or gravitational) speed, is not made manifest in actual translation through space
of the massless graviton. The time dimensionct is likewise split into the metric static
(or gravitational) componentcg t and the affine dynamical componentcγt. The static
(or gravitational) speed of gravitational wavescg is incorporated into the gravitational
local Lorentz transformation (GLLT)in the context of the theory of gravitational rela-
tivity (TGR) on flat spacetime and the absolute intrinsic line element, absolute intrinsic
metric tensor and absolute intrinsic Ricci tensor of the metric theory of absolute intrin-
sic gravity (MAIG) on curved ‘two-dimensional’ absolute intrinsic spacetime in every
gravitational field of the present theory, developed in a previous paper, while the dynam-
ical speedcγ of electromagnetic waves should appear in local Lorentz transformation
(LLT) of the special theory of relativity (SR), derived on flat spacetime in an external
gravitational field in the present theory.

1 Hierarchies of parameters/intrinsic parameters in a
universe

1.1 Hierarchies of gravitational parameters/intrinsic
gravitational parameters associated with the hierar-
chies of spacetimes/intrinsic spacetimes and masses/
intrinsic masses in a universe in a universe

Some new concepts in physics added to the new spacetime/in-
trinsic spacetime geometries in a four-world picture for rela-
tivity, gravitation and dynamics, developed in the previous
papers [1–9], started in the first part of this paper [10], is con-
cluded in this second part.1

Let us consider Fig. 13(a) of the first part of this paper
[10]. The non-uniform absolute-absolute intrinsic-intrinsic

gravitational speedsφφ ˆ̂
Vg(φφˆ̂r) = −(2Gφφ

ˆ̂
M0/φφˆ̂r)1/2

originating from the absolute-absolute intrinsic-intrinsic rest

massφφ ˆ̂
M0 of a gravitational field source in absolute-absol-

ute intrinsic-intrinsic space (or absolute-absolute nonospace)
φφˆ̂ρ, is made manifest outwardly in non-uniform absolute-
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absolute gravitational speedsˆ̂Vg(ˆ̂r) = −(2G
ˆ̂
M0/ˆ̂r)

1/2 origi-

nating from the absolute-absolute rest massˆ̂
M0 of the grav-

itational field source in the absolute-absolute spaceˆ̂
Σ at the

left-hand side of that figure.

And the non-uniform absolute intrinsic gravitational
speedsφV̂g(φr̂) = −(2GφM̂0/φr̂)

1/2 originating from the
absolute intrinsic rest massφM̂0 of the gravitational field
source in absolute intrinsic spaceφρ̂ is made manifest in non-
uni-
form absolute gravitational speedsV̂g(r̂) = −(2GM̂0/r̂)

1/2

originating from the absolute rest masŝM0 of the gravita-
tional field source in absolute spaceΣ̂ at the right-had side
in Fig. 13(a) or left-hand side in Fig. 13(b) of [10]. The non-
uniform proper intrinsic gravitational speedsφV ′

g(φr′) =

−(2GφM0/φr
′)1/2 originating from the intrinsic rest mass

φM0 of the gravitational field source in the proper intrinsic
spaceφρ′ is made manifest outwardly in non-uniform proper
gravitational speedsV ′

g(r′) = −(2GM0/r
′)1/2 originating

from the rest massM0 of the gravitational field source in
the proper Euclidean 3-spaceΣ′ at the right-hand side in Fig.
13(b) or left-had side in Fig. 13(c) of [10].
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On the other hand, the relativistic intrinsic massφM (to
be identified as the intrinsic inertial mass with further de-
velopment) of a gravitational field source in the relativistic
intrinsic spaceφρ, is not a source of intrinsic gravitational
field. That is, it is not a source of non-uniform relativisticin-
trinsic gravitational speedφVg(φr), non-uniform relativistic
intrinsic gravitational potentialφΦ(φr) or non-uniform rela-
tivistic intrinsic gravitational fieldφg(r) in φρ. Rather, what
can be referred to as non-uniform relativistic intrinsic gravita-
tional speedφVg(φr), non-uniform relativistic intrinsic gravi-
tational potentialφΦ(φr) and non-uniform relativistic intrin-
sic gravitational fieldφg(φr) in the straight line relativistic
intrinsic spaceφρ along the horizontal, are the projections
(or transformations) of the non-uniform proper intrinsic grav-
itational speedφV ′

g(φr′), non-uniform proper intrinsic grav-
itational potentialφΦ′(φr′) and non-uniform proper intrinsic
gravitational fieldφg′(φr′) along the curved proper intrinsic
spaceφρ′ into φρ along the horizontal at the right-hand side
in Fig. 13(c) of [10].

There are transformations of the proper intrinsic gravi-
tational parametersφV ′

g(φr′), φΦ′(φr′) andφg′(φr′) along
the curvedφρ′ onto their respective relativistic intrinsic grav-
itational parametersφVg(φr), φΦ(φr) andφg(r) along the
straight line relativistic intrinsic spaceφρ along the horizon-
tal in Fig. 13(c) of [10], which shall be derived elsewhere
with further development. It shall quickly be mentioned how-
ever that the proper intrinsic gravitational speed transforms
into the relativistic intrinsic gravitational speed trivially as
φVg(φr) = φV ′

g(φr′). This has been introduced as the invari-
ance of intrinsic gravitational speed and expressed by
Eqs. (2a) and (2b) of [9]. It means thatφV ′

g(φr′) along the
curvedφρ′ is invariantly projected intoφρ along the horizon-
tal. On the other hand there are non-trivial transformations of
φΦ′(φr′) andφg′(φr′) into φΦ(φr) andφg(r) respectively
that shall be derived elsewhere with further development.

The projective relativistic intrinsic gravitational parame-
ters φVg(φr) = φV ′

g(φr′), φΦ(φr) and φg(φr) appear to
originate from the base of the relativistic intrinsic mass (or
intrinsic inertial mass)φM of the gravitational field source in
φρ. The projective relativistic intrinsic gravitational parame-
ters inφρ are then made manifest in relativistic gravitational
parametersVg(r) = V ′

g(r′), Φ(r) and~g(r) that appear to
originate from the centre of the relativistic (or inertial)mass
M of the gravitational field source inΣ in Fig. 13(c) of [10].

Thus there is a hierarchy of gravitational speeds/intrinsic
gravitational speeds due to the hierarchy of masses/intrinsic
masses of a gravitational field source, in the hierarchy of
spacetimes/intrinsic spacetimes in Table I of part one of this
paper [10]. There are corresponding hierarchies of gravita-
tional potentials/intrinsic gravitational potentials and gravita-
tional fields/intrinsic gravitational fields. The hierarchies of
spacetimes/intrinsic spacetimes and masses/intrinsic masses
and the associated hierarchies of gravitational speeds/intrinsic
gravitational speeds, gravitational potentials/intrinsic gravita-

tional potentials and gravitational accelerations/intrinsic
gravitational accelerations in a universe, at the four states of
a universe, are summarized in Table I.

As noted earlier, the relativistic (or inertial)M and rela-
tivistic intrinsic mass (or intrinsic inertial mass)φM in col-
umn 4 are not sources of the relativistic gravitational parame-
ters and relativistic intrinsic gravitational parametersin that
column, whereas the rest massM0 and intrinsic rest mass
φM0 in column 3 are the sources of the proper gravitational
parameters and proper intrinsic gravitational parametersin
that column. The relativistic gravitational parameters and rel-
ativistic intrinsic gravitational parameters in column 4 must
be obtained as transformations of the proper gravitationalpa-
rameters and proper intrinsic gravitational parameters incol-
umn 3 as indicated.

1.2 Hierarchy of dynamical parameters/intrinsic dyna-
mical parameters associated with the hierarchies of
spacetimes/intrinsic spacetimes and masses/intrinsic
masses in a universe

Like the hierarchies of gravitational (or static) speeds/intrin-
sic gravitational speeds and gravitational accelerations/intrin-
sic gravitational accelerations in Table I, there are hierarchies
of dynamical speeds/intrinsic dynamical speeds and dynami-
cal accelerations/intrinsic dynamical accelerations associated
with the hierarchy of spacetimes/intrinsic spacetimes and hi-
erarchy of masses/intrinsic masses of a particle or object in
motion in a universe, at the four states of a universe, which
are summarized in Table II.

1.3 Hierarchies of electromagnetic waves and speeds of
electromagnetic waves and hierarchy of the associ-
ated dynamical time dimensions in a universe

Just as there is a hierarchy of masses of a material particle or
object in a universe, there is a hierarchy of electromagnetic
waves (or a hierarchy of photons) and a hierarchy of energy
of a photon in a universe. Thus corresponding to a quan-
tum of absolute electromagnetic wave (or absolute photon)
of absolute energyhν̂0 in the absolute spacêΣ, there is its
quantum of absolute intrinsic electromagnetic wave (or ab-
solute intrinsic photon) of absolute intrinsic energyhφν̂0 in
the absolute intrinsic space (or in absolute nospace)φρ̂ and
its quantum of absolute-absolute intrinsic-intrinsic electro-
magnetic wave (or absolute-absolute intrinsic-intrinsicpho-
ton) of absolute-absolute intrinsic-intrinsic energyhφφˆ̂ν0 in
the absolute-absolute intrinsic-intrinsic space (or absolute-ab-
solute nonospace)φφˆ̂ρ, wherehν̂0, hφν̂0 andhφφˆ̂ν0 are equ-
al in magnitude.

Likewise corresponding to the quantum of proper (or clas-
sical) intrinsic electromagnetic wave (or proper intrinsic pho-
ton) of proper (or classical) intrinsic energyhφν0 in the pro-
per intrinsic spaceφρ′, there is the proper (or classical) pho-
ton of proper (or classical) energyhν0 in the proper physi-
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Table I: Hierarchies of spacetimes/intrinsic spacetimes, masses/intrinsic masses and gravitational parameters/intrinsic gravitational para-
meters associated with a gravitational field source at four states of a universe.

Immaterial Material
State 1 State 2 State 3 State 4

(
ˆ̂
Σ, ˆ̂ĉt̂ ) (Σ̂, ĉt̂ ) (Σ′, ct′) (Σ, ct)

ˆ̂
M0 M̂0 M0 M

ˆ̂
V g(ˆ̂r) = V̂g(r̂) = V ′

g(r′) = Vg(r) = V ′

g(r′)

−(2G
ˆ̂
M0/ˆ̂r)

1/2 −(2GM̂0/r̂)
1/2 (2GM0/r

′)1/2

ˆ̂
Φ(ˆ̂r) = Φ̂(r̂) = Φ′(r′) = Φ(r) =

−G
ˆ̂
M0/ˆ̂r −GM̂0/r̂ −GM0/r

′ fΦ(Φ′(r′))a

ˆ̂g(ˆ̂r) = ĝ(r̂) = g′(r′) = g(r) =

−G
ˆ̂
M0/ˆ̂r

2 −GM̂0/r̂
2 −GM0/r

′2 fg(g
′(r′))a

(φφˆ̂ρ, φφˆ̂cφφˆ̂t ) (φρ̂, φĉφt̂) (φρ′, φcφt′) (φρ, φcφt)

φφ
ˆ̂
M0 φM̂0 φM0 φM

φφ
ˆ̂
V g(φφˆ̂r) = φV̂g(φr̂) = φV ′

g(φr′) = φVg(φr) =

−(2Gφφ
ˆ̂
M0/φφˆ̂r)1/2 −(2GφM̂0/φr̂)

1/2 −(2GφM0/φr
′)1/2 φV ′

g(φr′)

φφ
ˆ̂
Φ(φφˆ̂r) = φΦ̂(φr̂) = φΦ′(φr′) = φΦ(φr) =

−Gφφ
ˆ̂
M0/φφˆ̂r −GφM̂0/φr̂ −GφM0/φr

′ fΦ(Φ′(φr′))

φφˆ̂g(φφˆ̂r) = φĝ(φr̂) = φg′(φr′) = φg(φr) =

−Gφφ
ˆ̂
M0/φφˆ̂r2 −GφM̂0/φr̂

2 −GφM0/φr
′2 fg(φg

′(φr′))

a The transformations functionsfΦ andfg are functions of the gravitational speedV ′

g (r′), to be determined elsewhere with further devel-
opment.

Table II: Hierarchies of spacetimes/intrinsic spacetimes, masses/intrinsic masses and dynamical parameters/intrinsic dynamical parameters
at four states of a universe.

Immaterial Material
State 1 State 2 State 3 State 4

(
ˆ̂
Σ, ˆ̂ĉt̂ ) (Σ̂, ĉt̂ ) (Σ′, ct′) (Σ, ct)

ˆ̂m0 m̂0 m0 m

ˆ̂
Vd V̂d v′ v

ˆ̂a â a′ a

(φφˆ̂ρ, φφˆ̂cφφˆ̂t ) (φρ̂, φĉφt̂) (φρ′, φcφt′) (φρ, φcφt)

φφ ˆ̂m0 φm̂0 φm0 φm

φφ
ˆ̂
Vd φV̂d φv′ φv

φφˆ̂a φâ φa′ φa
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cal Euclidean 3-spaceΣ′, wherehφν0 andhν0 are equal in
magnitude. And corresponding to relativistic intrinsic pho-
ton of relativistic intrinsic energyhφν in the relativistic in-
trinsic spaceφρ, there is the relativistic photon of relativistic
energyhν in the relativistic physical Euclidean 3-spaceΣ,
wherehφν andhν are equal in magnitude.

The constant speed of absolute electromagnetic waves (of
absolute energyhν̂0) in the absolute spacêΣ is the absolute
dynamical speed of light in vacuum to be denoted byĉγ ; note
that the notationcd was used for the dynamical speed of light
in vacuum in part one of this paper [10]. The constant speed
of absolute intrinsic electromagnetic waves (of absolute in-
trinsic energyhφν̂0) in absolute intrinsic spaceφρ̂, is the
absolute intrinsic dynamical speed of light in vacuumφĉγ
and the constant speed of absolute-absolute intrinsic-intrinsic
electromagnetic waves (of absolute-absolute intrinsic-intrin-
sic energyhφφˆ̂ν0) in absolute-absolute intrinsic-intrinsic
spaceφφˆ̂ρ is the absolute-absolute intrinsic-intrinsic dynam-
ical speed of light in vacuumφφˆ̂cγ , whereĉγ , φĉγ , ˆ̂cγ and
φφˆ̂cγ are equal in magnitude (to3 × 108ms−1 in vacuo).

Likewise the speed of proper (or classical) intrinsic elec-
tromagnetic waves (of proper intrinsic energyhν0) in the pro-
per intrinsic spaceφρ′ isφc′γ ; the speed of relativistic intrinsic
electromagnetic waves (of relativistic intrinsic energyhφν)
in the relativistic intrinsic spaceφρ is φcγ , where from the
invariance of the speed of light,φc′γ = φcγ . The speed of
proper (or classical) electromagnetic waves (of classicalen-
ergyhν0) in the proper physical Euclidean 3-spaceΣ′ is c′γ ,
and the speed of relativistic electromagnetic waves (of rel-
ativistic energyhν) in the relativistic physical Euclidean 3-
spaceΣ is cγ , where, again, the invariance of speed of light
implies c′γ = cγ , and whereφcγ andcγ are equal in mag-
nitude (to3 × 108 in vacuo). The dynamical speed of light
usually denoted byc in physics is what shall be uniformly de-
noted bycγ in the present theory, except if otherwise stated.

Associated with the absolute speed and absolute intrinsic
speedŝcγ , φĉγ andφφˆ̂cγ of absolute photon, absolute intrin-
sic photon and absolute-absolute intrinsic-intrinsic photon re-
spectively, are the absolute dynamical time ‘dimension’ĉγ t̂,
absolute intrinsic dynamical time ‘dimension’φĉγ φt̂ and
absolute-absolute intrinsic-intrinsic dynamical time ‘dimen-

sion’ φφˆ̂cγ φφ
ˆ̂t respectively. Also associated with the intrin-

sic speedφcγ are the proper intrinsic dynamical time dimen-
sionφcγ φt′ and relativistic intrinsic dynamical time dimen-
sionφcγ φt. And associated with the speedcγ are the proper
dynamical time dimensioncγ t′ and the relativistic dynamical
time dimensioncγ t.

In Table III is summarized the hierarchies of electromag-
netic wave energies/intrinsic electromagnetic wave energies,
speeds/intrinsic speeds of electromagnetic waves and the as-
sociated hierarchy of dynamical time dimensions/intrinsic dy-

namical time dimensions in a universe.

Table III: Hierarchies of electromagnetic wave energy/intrinsic elec-
tromagnetic wave energy, speeds of light/intrinsic speeds of light
and the associated dynamical time dimensions/intrinsic dynamical
time dimensions at four states of a universe.

State 1 State 2 State 3 State 4

hˆ̂ν0 hν̂0 hν0 hν

ˆ̂cγ ĉγ cγ cγ

ˆ̂cγ
ˆ̂t ĉγ t̂ cγ t

′ cγ t

hφφˆ̂ν0 hφν̂0 hφν0 hφν

φφˆ̂cγ φĉγ φcγ φcγ

φφˆ̂cγ φφ
ˆ̂t φĉγ φt̂ φcγ φt

′ φcγ φt

1.4 Hierarchies of gravitational waves/intrinsic gravita-
tional waves, speeds/intrinsic speeds of gravitational
waves and the associated gravitational (or static)
time dimensions/intrinsic gravitational (or intrinsic
static) time dimensions in a universe

Also as there is a hierarchy of masses of a particle or object
and a hierarchy of electromagnetic waves in a universe, there
is a hierarchy of gravitational waves in a universe. Thus cor-
responding to a quantum of absolute gravitational wave (or
absolute graviton) of absolute energŷE0graviton in the ab-
solute spacêΣ, there is a quantum of absolute intrinsic grav-
itational wave (or absolute intrinsic graviton) of absolute in-
trinsic energyφÊ0graviton in the absolute intrinsic spaceφρ̂
and a quantum of absolute-absolute intrinsic-intrinsic gravita-
tional wave (or absolute-absolute intrinsic-intrinsic graviton)

of absolute-absolute intrinsic-intrinsic energyφφ ˆ̂
E0graviton

in absolute-absolute intrinsic-intrinsic spaceφφˆ̂ρ, where

Ê0graviton, φÊ0graviton andφφ ˆ̂
E0graviton are equal in mag-

nitude.

Likewise corresponding to a quantum of proper (or clas-
sical) intrinsic gravitational wave (or proper intrinsic gravi-
ton) of proper intrinsic energyφE′

0graviton in the proper in-
trinsic spaceφρ′, there is a quantum of proper (or classi-
cal) gravitational wave (or proper graviton) of proper energy
E′

0graviton in the proper physical Euclidean 3-spaceΣ′, where
φE′

0graviton andE′

0graviton are equal in magnitude. And cor-
responding to a quantum of relativistic intrinsic gravitational
wave (or relativistic intrinsic graviton) of relativisticintrin-
sic energyφEgraviton in the relativistic intrinsic spaceφρ,
there is a quantum of relativistic gravitational wave (or rel-
ativistic graviton) of relativistic energyEgraviton in the rela-
tivistic physical Euclidean 3-spaceΣ, whereφEgraviton and
Egraviton are equal in magnitude.

The constant speed of absolute gravitational waves in the
absolute spacêΣ is the absolute static speed (or absolute grav-
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itational) speed to be denoted byĉg; the constant speed of
absolute intrinsic gravitational waves in the absolute intrinsic
spaceφρ̂ is the absolute intrinsic static speed (or absolute in-
trinsic gravitational) speed to be denoted byφĉg and the con-
stant speed of absolute-absolute intrinsic gravitationalwaves
in the absolute-absolute intrinsic-intrinsic spaceφφˆ̂ρ is the
absolute-absolute intrinsic-intrinsic static speed (or absolute-
absolute intrinsic-intrinsic gravitational speed) to be denoted
by φφˆ̂cg, whereĉg, φĉg andφφˆ̂cg are equal in magnitude (to
3 × 108 m/s).

Likewise the constant speed of proper intrinsic gravita-
tional waves in the proper intrinsic spaceφρ′ is proper in-
trinsic static speed (or proper intrinsic gravitational speed)
φc′g, and the constant speed of relativistic intrinsic gravita-
tional waves in the relativistic intrinsic spaceφρ is relativis-
tic intrinsic static speed (or relativistic intrinsic gravitational
speed)φcg, where by virtue of the invariance of the speed
of gravitational waves,φc′g = φcg. The constant speed of
proper gravitational waves in the proper physical Euclidean
3-spaceΣ′ is the proper static speed (or proper gravitational
speed)c′g and the speed of relativistic gravitational waves in
the relativistic physical Euclidean 3-spaceΣ is the relativis-
tic static speed (or relativistic gravitational speed)cg, where,
again,c′g = cg, andφcg andcg are equal in magnitude, (to
3 × 108 m/s).

Associated with the absolute static speed (or absolute
gravitational speed)̂cg of absolute gravitational waves is the
absolute static time ‘dimension’ (or absolute gravitational
time ‘dimension’)ĉg t̂; associated with the absolute intrinsic
static speed (or absolute intrinsic gravitational speed)φĉg of
absolute intrinsic gravitational waves is the absolute intrin-
sic static time ‘dimension’ (or absolute intrinsic gravitational
time ‘dimension’)φĉgφt̂ and associated with the absolute-
absolute intrinsic-intrinsic static speed (or absolute-absolute
intrinsic-intrinsic gravitational speed)φφˆ̂cg of absolute-abso-
lute intrinsic-intrinsic gravitational waves is the absolute-ab-
solute intrinsic-intrinsic static time ‘dimension’ (or absolute-
absolute intrinsic-intrinsic gravitational time ‘dimension’)

φφˆ̂cgφφ
ˆ̂t.

Also associated with the intrinsic static speed (or intrinsic
gravitational speed)φcg of intrinsic gravitational waves are
the proper intrinsic static time dimension (or proper intrinsic
gravitational time dimension)φcgφt′ and the relativistic in-
trinsic static time dimension (or relativistic intrinsic gravita-
tional time dimension)φcgφt. And associated with the static
speed (or gravitational speed)cg of gravitational waves are
the proper static time dimension (or proper gravitational time
dimension)cgt′ and relativistic static time dimension (or rel-
ativistic gravitational time dimension)cgt.

Summarized in Table IV are the hierarchies of gravita-
tional wave energy/intrinsic gravitational wave energy; sp-
eeds of gravitational waves/intrinsic speeds of intrinsic grav-
itational waves and gravitational (or static) time dimensions/

Table IV: Hierarchies of spacetimes/intrinsic spacetimes, gravita-
tional wave energy/intrinsic gravitational wave energy, speeds/in-
trinsic speeds of gravitational waves/intrinsic gravitational waves
and the associated gravitational (or static) time dimensions/intrinsic
gravitational time dimensions in a universe.

State 1 State 2 State 3 State 4

ˆ̂
Egraviton Êgraviton E ′

graviton Egraviton

ˆ̂cg ĉg cg cg

ˆ̂cg
ˆ̂t ĉg t̂ cgt

′ cgt

φφ
ˆ̂
Egraviton φÊgraviton φE ′

graviton φEgeaviton

φφˆ̂cg φĉg φcg φcg

φφˆ̂cgφφ
ˆ̂t φĉgφt̂ φcgφt

′ φcgφt

intrinsic gravitational time (or intrinsic static) dimensions in
a universe, at the four states of the universe.

We find from Tables III and IV and the discussions lead-
ing to them that electromagnetic waves possess dynamical
speedcγ in vacuum in space and therefore naturally translate
at this speed in vacuum in space relative to all frames. Thus
the ether of electromagnetic waves is a dynamic ether, which
is constantly in motion at speedcγ relative to all frames. On
the other hand, gravitational waves possess static (or gravita-
tional) speedcg, which is not made manifest in actual transla-
tion in space. Hence a gravitational wave, although possesses
constant speed,cg = 3 × 108 m/s, relative to all frames,
is stationary in space always relative to all frames. (The fact
that a particle that possesses gravitational speedVg(r

′) = cg
possesses zero dynamical speed relative to all frames shall
be demonstrated elsewhere with further development). Thus
the ether of gravitational waves is a static ether, which al-
though possesses constant speedcg, is stationary relative to
all frames. The fact that gravitational waves do not propa-
gate in spacetime isa priori in the present theory. This fact
shall be justified formally with the development of the theory
of ‘propagation’ of gravitational waves elsewhere with fur-
ther development. The concepts of ether of electromagnetic
waves and ether of gravitational waves shall likewise be iso-
lated elsewhere with further development.
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2 Spacetime/intrinsic spacetime, mass/intrinsic mass
and other parameters/intrinsic parameters as com-
posed of metric static (or gravitational) components
and affine dynamical components

2.1 Spacetime/intrinsic spacetime as composed of met-
ric static (or gravitational) components and affine
dynamical components

According to Table III, the physical spacetime of dynamics
including electromagnetism is(Σ, cγ t) or (x1, x2, x3, cγ t),
and according to Table VI, the physical spacetime of gravita-
tional theories is(Σ, cg t) or (x1, x2, x3, cg t). The dynamical
time dimensioncγ t could have been written ascγ tγ in Ta-
ble III, and the static (or gravitational) time dimensioncg t
could have been written ascg tg in Table IV, connoting dif-
ferent kinds of time parameterstγ for dynamics, electromag-
netism and other non-gravitational dynamical laws or phe-
nomena andtg for the laws of gravity. This being the case,
the kind of clock required to measure the times of events in
dynamics, electromagnetism and non-gravitational dynami-
cal events would be different from the kind of clock required
to measure the times of events in gravitational phenomena.
However the same clocks are used to measure time in dy-
namics, electromagnetism and gravitational phenomena. The
same timet appears in mechanics, Maxwell equations and
theories of gravity. The differentiation of time dimensionct
into the dynamical time dimension and the static (or gravi-
tational) time dimension must be done by differentiating the
speed c intocγ andcg only, yielding the two dimensionscγ t
andcg t.

Now cγ is the maximum over all dynamical speedsv of
particles and bodies, where only the massless particle of elec-
tromagnetic waves namely, photon and massless non-gravita-
tional fields propagate at speedcγ in vacuum. In other words,
cγ is the maximum over all velocities in the special theory
of relativity (SR). Hence the time dimension to appear in
the special theory of relativity (or in dynamics), electromag-
netism and non-gravitational dynamical laws is the dynamical
time dimensioncγ t.

Likewisecg is the maximum over all gravitational (or sta-
tic) speedsV ′

g(r′) that can be established in in the proper
Euclidean 3-spaceΣ′ or relativistic Euclidean 3-spaceΣ by
a gravitational fields source or a combination of gravitational
field sources. Therefore it is the static (or gravitational)time
dimensioncg t that should appear in the theories of gravity,
(classical and relativistic). It iscg t that should appear in the
theory of gravitational relativity (TGR) on flat four-dimen-
sional spacetime in every gravitational field isolated in the
present theory in [9].

The fact that the time dimensionct is composed of the sta-
tic (or gravitational) time dimension and the dynamical time
dimension shall be stated as follows

ct = cg t ∪ cγ t (1)

where the operation∪ should be interpreted as composition
or union of the two items it connects into one item.

However, as has been adequately explained at different
points in the previous papers, in sub-sections 1.2 – 1.3 of [3],
for instance, as well as between Fig. 1 and Fig. 2(a) of this
paper, the Euclidean 3-spaceΣ0 of the positive time-universe
with respect to 3-observers in it, is geometrically contracted
to one-dimensional spaceρ0, which further transforms into
the time dimensionct relative to 3-observers in our Euclid-
ean 3-spaceΣ, as happens between Fig. 2(a) and Fig. 3(a) of
the first part of this paper [10] for transformation of absolute
spaceΣ̂0 to absolute time dimension̂ct̂. It then follows that
ct can be replaced byρ0 and indeed byΣ0 in Eq. (13) to have

ρ0 = ρ0
g ∪ ρ0

d (2a)

or

Σ0 = Σ0
g ∪ Σ0

d (2b)

Thus the fact that our time dimension is composed of the
static (or gravitational) time dimension component and dy-
namical time dimension component, implies that the Euclid-
ean 3-spaceΣ0 of the positive time-universe is composed
of the static (or gravitational) component and the dynamical
component. It follows from the established perfect symmetry
of state and perfect symmetry of natural laws among the four
universes isolated in [1-4] that the Euclidean 3-space of our
universe is composed of the static (or gravitational) compo-
nent and the dynamical component as well. That is,

Σ = Σg ∪ Σd (3)

And Eqs. (2b) and (3) obtain for the Euclidean 3-spaces of
the negative universe and the negative time-universe as well.

Thus let us denote the physical 3-space of dynamics, elec-
tromagnetism and other non-gravitational dynamical laws by
Σd as already done above, with coordinates (or dimensions)
to be denoted byχ1, χ2 andχ3, and the physical 3-space of
the theories of gravity byΣg, as already done above, with
coordinates (or dimensions) to be denoted byx1

g, x
2
g andx3

g.
Thus the flat four-dimensional spacetime of special relativ-
ity, electromagnetism and other non-gravitational dynamical
laws purely (i.e. when hypothetically isolated from the grav-
itational spacetime) is(Σd , cγ t) ≡ (χ1, χ2, χ3, cγ t), while
the four-dimensional spacetime of relativistic gravity purely
(i.e. when hypothetically isolated from the spacetime of dy-
namics) in the context of the present theory is(Σg, cg t) ≡
(x1

g, x
2
g, x

3
g, cg t).

The fact that the physical 3-space is composed of grav-
itational 3-spaceΣg and dynamical 3-spaceΣd and that the
physical time dimensionct is composed of the gravitational
(or static) time dimensioncgt and the dynamical time dimen-
sioncγt shall be represented by the following

6A. (Adekugbe) Joseph. Three stages of evolutions of spacetime/intrinsic spacetime and parameters/intrinsic parameters ... in a universe II.



Σ(x1, x2, x3) = Σg(x
1
g, x

2
g, x

3
g) ∪ Σd(χ1, χ2, χ3) (4a)

ct = cg t ∪ cγ t (4b)

where, again, the operation∪ must be interpreted as compo-
sition of the two items it connects into one item.

A particle moving at a dynamical velocity~v through ra-
dial distancer from the centre of a gravitational field source
of inertial massM possesses dynamical velocity~v and grav-
itational velocity~Vg(r) given by coordinate definition as fol-
lows

d~x

dt
=
d~χ

dt
∪
d~xg

dt
≡ ~v ∪ ~Vg(r) (5a)

In a situation where the motion of a particle takes place out-
side a gravitational field, then

d~x

dt
=
d~χ

dt
= ~v (5b)

And in a situation where a particle is at rest relative to the
observer in a gravitational field,

d~x

dt
=
d~xg

dt
= ~Vg(r) (5c)

Equation (5c) is an important relation to note, because the
right-hand side is usually set to zero in this situation (of ab-
sence of motion).

Likewise a craft being accelerated by its engine away
from the surface of the earth, possesses both inertial (or dy-
namical) acceleration~a and gravitational acceleration~g given
by coordinate definitions as follows

d2~x

dt2
=
d2~χ

dt2
∪
d2~xg

dt2
= ~a ∪ ~g (6a)

If there is no gravitational field, then

d2~x

dt2
=
d2~χ

dt2
= ~a (6b)

And if there is no inertial acceleration, such as when there is
no test particle at the location in the gravitational field then

d2~x

dt2
=
d2~xg

dt2
= ~g (6c)

In a nutshell, only static (or gravitational) velocity is pos-
sible in the gravitational spacetime(Σg, cg t) and only dy-
namical velocity is possible in the dynamical spacetime(Σd,
cγ t), while both static (or gravitational) velocity and dynam-
ical velocity are possible in the compound spacetime(Σ, ct).

The two-dimensional intrinsic spacetime (or nospace-
notime) (φρ, φcφt) is likewise composed of the dynamical
component to be denoted by(φχ, φcγ φt), and the static (or
gravitational) component to be denoted by(φρg, φcgφt). This

shall be represented for the hierarchy of intrinsic spacetimes
as follows

φρ = φρg ∪ φχ

φρ′ = φρ′g ∪ φχ′

φρ̂ = φρ̂g ∪ φχ̂

φφˆ̂ρ = φφˆ̂ρg ∪ φφˆ̂χ



















(7)

2.2 The hierarchy of co-moving speeds/intrinsic co-
moving speeds as composed of gravitational and dy-
namical components

The hierarchy of co-moving speeds/intrinsic co-moving
speeds associated with the hierarchy of spacetimes/intrinsic
spacetimes, shown in Fig. 12(a) and discussed in section 4
of part one of this paper [10], is likewise composed of the
gravitational and dynamical components. That is,

V0 = V0g ∪ V0d

φV0 = φV0g ∪ φV0d

V̂0 = V̂0g ∪ V̂0d

φV̂0 = φV̂0g ∪ φV̂0d

ˆ̂
V 0 =

ˆ̂
V 0g ∪

ˆ̂
V 0d

φφ
ˆ̂
V 0 = φφ

ˆ̂
V 0g ∪ φφ

ˆ̂
V 0d



































(8)

Thus for the constant co-moving speedV0 = c0 at every
point along the proper and relativistic time dimensionsct′ and
ct; φV0 = φc0 at every point alongφcφt′ andφcφt; V̂0 = ĉ0
at every point along the absolute time ‘dimension’ĉt̂; φV̂0 =
φĉ0 at every point along absolute intrinsic time ‘dimension’

φĉφt̂ andφφ ˆ̂
V 0 = φφˆ̂c0 at every point along the absolute-

absolute intrinsic-intrinsic time ‘dimension’φφˆ̂cφφˆ̂t in Fig.
12(a) of [10] we have

c0 = c0g ∪ c0γ

φc0 = φc0g ∪ φc0γ

ĉ0 = ĉ0g ∪ ĉ0γ

φĉ0 = φĉ0g ∪ φĉ0γ

ˆ̂c0 = ˆ̂c0g ∪ ˆ̂c0γ

φφˆ̂c0 = φφˆ̂c0g ∪ φφˆ̂c0γ































(9)

As deduced in section 4 of part one of this paper [10],
the hierarchy of time dimensions/intrinsic time dimensions
should actually be denoted in terms of the hierarchy of co-
moving speeds/intrinsic co-moving speeds asc0t, φc0φt, c0t′,

φc0φt
′, ĉ0t̂, φĉ0φt̂, ˆ̂c0

ˆ̂t andφφˆ̂c0φφ
ˆ̂t. It is for aesthetics and

in order to be consistent with the usual notation of time di-
mensions asct′ andct in physics that the hierarchy of time
dimensions/intrinsic time dimensions has been retained asct,

φcφt, ct′, φcφt′, ĉt̂, φĉφt̂, ˆ̂ĉt̂ andφφˆ̂cφφˆ̂t, as noted in section
4 of [10], while emphasizing the need to note thatc ≡ c0
in ct′ and ct; φc ≡ φc0 in φcφt′ andφcφt; φĉ ≡ φĉ0 in
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φĉφt̂, etc. Thus the fact that the hierarchy of time dimen-
sions/intrinsic time dimensions is composed of static (or grav-
itational) and dynamical components should be written in the
natural notations as follows

c0t = c0gt ∪ c0γ t
φc0φt = φc0gφt ∪ φc0γφt
c0t

′ = c0gt
′ ∪ c0γ t

′

φc0φt
′ = φc0gφt

′ ∪ φc0γφt
′

ĉ0t̂ = ĉ0g t̂ ∪ ĉ0γ t̂
φĉ0φt̂ = φĉ0gφt̂ ∪ φĉ0γφt̂
ˆ̂c0

ˆ̂t = ˆ̂c0g
ˆ̂t ∪ ˆ̂c0γ

ˆ̂t

φφˆ̂c0φφ
ˆ̂t = φφˆ̂c0gφφ

ˆ̂t ∪ φφˆ̂c0γφφ
ˆ̂t



















































(10)

wherec0g is a static (or gravitational) co-moving speed;c0γ

is a dynamical co-moving speed;φc0g is an intrinsic static
(or gravitational) co-moving speed;φc0γ is an intrinsic dy-
namical co-moving speed;φĉ0g is an absolute intrinsic sta-
tic (or gravitational) co-moving speed;φφˆ̂c0γ is an absolute-
absolute intrinsic-intrinsic dynamical co-moving speed;etc.

It must also be remembered that the gravitational (or sta-
tic) co-moving speed,c0g (= 3× 108 m/s), is equivalent to
zero gravitational speed(V ′

g(r′) = 0). Consequently the
presence ofc0g at every point along the gravitational time di-
mensionsc0g t

′ andc0gt does not lead to the presence of grav-
itational field and gravitational potential alongc0gt

′ andc0gt.
Likewise, the dynamical co-moving speed,c0γ (= 3×108

m/s), is equivalent to zero dynamical speed(Vd = 0). Con-
sequently the presence ofc0γ at every point along the dynam-
ical time dimensionsc0γ t

′ andc0γ t does not lead to transla-
tion (or flow) ofc0γ t

′ andc0γ t along their positive directions.
The absolute intrinsic gravitational co-moving speedφĉ0g

is equivalent to zero absolute intrinsic gravitational speed
(φV̂g(φr̂) = 0). Consequently the presence ofφĉ0g at every
point along the absolute intrinsic static (or absolute intrin-
sic gravitational) time dimensionφĉ0gφt̂ does not lead to the
presence of absolute intrinsic gravitational field and absolute
intrinsic gravitational potential alongφĉ0gφt̂. Likewise, the
absolute intrinsic dynamical co-moving speedφĉ0γ is equiv-
alent to zero absolute intrinsic dynamical speed(φV̂d = 0).
Consequently the presence ofφĉ0γ at every point along the
absolute intrinsic dynamical time dimensionφĉ0γφt̂ does not
lead to absolute intrinsic translation (or absolute intrinsic
flow) of φĉ0γφt̂ along its positive direction.

The absolute-absolute intrinsic-intrinsic gravitational co-
moving speedφφˆ̂c0g is equivalent to zero absolute-absolute

intrinsic-intrinsic gravitational speed(φφ ˆ̂
V g(φr̂) = 0). Con-

sequently the presence ofφφˆ̂c0g at every point along the abso-
lute-absolute intrinsic-intrinsic static (or gravitational) time

dimensionφφˆ̂c0gφφ
ˆ̂t does not lead to the presence of absol-

ute-absolute intrinsic-intrinsic gravitational field or absolute-
absolute intrinsic-intrinsic gravitational potential along the

‘dimension’ φφˆ̂c0gφφ
ˆ̂t. Likewise, the absolute-absolute

intrinsic-intrinsic dynamical co-moving speedφφˆ̂c0γ is equi-
valent to zero absolute-absolute intrinsic-intrinsic dynamical

speed(φφ ˆ̂
V d = 0). Consequently the presence ofφφˆ̂c0γ at

every point along the absolute intrinsic dynamical time di-

mensionφφˆ̂c0γφφ
ˆ̂t does not lead to absolute-absolute intrin-

sic-intrinsic translation (or absolute-absolute intrinsic-intrin-

sic flow) ofφφˆ̂c0γφφ
ˆ̂t along its positive direction.

Having taken proper note of the discussions in the fore-
going three paragraphs, we shall again for aesthetics and in
order to be consistent with the usual notations of time di-
mensions simply asct′ andct in physics, simplify the natural
notations of the hierarchy of time dimensions/intrinsic time
dimensions in system (10) as follows

ct = cg t ∪ cγ t
φcφt = φcgφt ∪ φcγφt
ct′ = cg t

′ ∪ cγ t
′

φcφt′ = φcgφt
′ ∪ φcγφt

′

ĉt̂ = ĉg t̂ ∪ ĉγ t̂
φĉφt̂ = φĉgφt̂ ∪ φĉγφt̂
ˆ̂ĉt̂ = ˆ̂cg

ˆ̂t ∪ ˆ̂cγ
ˆ̂t

φφˆ̂cφφˆ̂t = φφˆ̂cgφφ
ˆ̂t ∪ φφˆ̂cγφφ

ˆ̂t



















































(11)

The notations in system (11), which have been adopted in
Tables III and IV and in Eqs. (1) and (4b) shall be adopted
henceforth, except when passing reference to the natural no-
tations in system (10) becomes necessary. It must only be re-
membered that system (11) is the same as system (10). Con-
sequently the compound speedc in ct′ andct is the compound
co-moving speedc0; the speedcg in cgt′ andcgt is the gravi-
tational co-moving speedc0g; the speedcγ in cγ t′ andcγ t is
the dynamical co-moving speedc0γ ; etc. These facts shall be
stated explicitly by the following equivalence

ct = cg t ∪ cγ t ≡ c0g t ∪ c0γ t

φcφt = φcgφt ∪ φcγφt ≡ φc0gφt ∪ φc0γφt

ct′ = cgt
′ ∪ cγ t

′ ≡ c0gt
′ ∪ c0γ t

′

φcφt′ = φcgφt
′ ∪ φcγφt

′ ≡ φc0gφt
′ ∪ φc0γφt

′

ĉt̂ = ĉg t̂ ∪ ĉγ t̂ ≡ ĉ0g t̂ ∪ ĉ0γ t̂

φĉφt̂ = φĉgφt̂ ∪ φĉγφt̂ ≡ φĉ0gφt̂ ∪ φĉ0γφt̂

ˆ̂ĉt̂ = ˆ̂cg
ˆ̂t ∪ ˆ̂cγ

ˆ̂t ≡ ˆ̂c0g
ˆ̂t ∪ ˆ̂c0γ

ˆ̂t

φφˆ̂cφφˆ̂t = φφˆ̂cgφφ
ˆ̂t∪ ≡ φφˆ̂c0gφφ

ˆ̂t∪

φφˆ̂cγφφ
ˆ̂t φφˆ̂c0γφφ

ˆ̂t











































































(12)
As a final remark in this sub-section, it is interesting to

note that two distinct ‘speeds’ of signals namely,cγ for elec-
tromagnetic ‘signals’ andcg for gravitational ‘signals’, where
both are numerically equal to3×108 m/s (in vacuo in the case
of electromagnetic ‘signals’), have been deduced newly in
this paper. Only one speed of ‘signals’, usually denoted by
c, which is dynamical and hence corresponds to the speed
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cγ of electromagnetic waves in the notations adopted above,
is known until now in physics. The speeds of ‘signals’cγ of
electromagnetic waves andcg of gravitational waves are quite
apart from the dynamical co-moving speedc0γ and the static
(or gravitational) co-moving speedc0g that appear in the time
dimensionscγ t (≡ c0γ t) andcgt (≡ c0gt), which are not to
be referred to as speeds of ‘signals’, sincec0γ is equivalent
to zero dynamical speed andc0g is equivalent to zero gravita-
tional speed.

2.3 The mass of a particle or body as composed of static
(or gravitational) mass and dynamical mass

The co-existence in nature of the spacetime of gravity and
the spacetime of dynamics and electromagnetism, implies the
co-existence of static (or gravitational) mass to be denoted
by mg or Mg and dynamical mass to be denoted bymd or
Md, for every material particle or body, so that the dynamical
mass of a particle or body exists in the spacetime of dynamics
(Σd, cγ t), while its gravitational mass exists in the spacetime
of the theories of gravity(Σg, cg t). The fact that the mass
m is composed of the gravitational mass and dynamical mass
shall be represented as follows

m = mg ∪ md (13)

The gravitational massmg of a particle or body dwells
in the gravitational spaceΣg. It is the actual or ponderable
quantity of matter of the particle or body. If isolated in its
spacetime(Σg, cg t), the gravitational mass can possess (or
acquire) gravitational (or static) velocity~Vg(r) and gravita-
tional acceleration~g but not dynamical velocity~v and dy-
namical acceleration~a , since dynamical velocity and dynam-
ical acceleration are impossible in(Σg, cg t). Hencemg can-
not move if isolated in(Σg, cg t). Consequently the gravita-
tional mass cannot respond to a contact (or inertial) force (of
push, pull, elastic or any other) impressed on it, by moving,
if isolated in its spacetime. It therefore does not qualify to be
called inertial mass when isolated in(Σg, cg t).

The gravitational massmg is the mass that interacts with
an external gravitational field. It is therefore the “heavy mass”
of a particle or body that gives the particle or body its weight
in a gravitational field. However if isolated in its spacetime
(Σg, cg t), the gravitational mass cannot move even if it inter-
acts with an external gravitational field and possesses gravi-
tational acceleration. It is the source of the gravitational po-
tential and gravitational field of a body. It indeed qualifiesto
be called gravitational mass.

The dynamical mass of a particle or body, on the other
hand, is not an actual or ponderable quantity of matter. It
exits in the dynamical 3-spaceΣd. This implies that if iso-
lated in its dynamical spacetime(Σd, cγ t), a macroscopic
dynamical mass cannot be held or touched by hand. If iso-
lated in (Σd, cγ t), the dynamical mass can possess dynam-
ical velocity ~v and dynamical acceleration~a but not static

(or gravitational) velocity~Vg(r) and gravitational accelera-
tion ~g , since gravitational velocity and gravitational accel-
eration are impossible in the dynamical spacetime(Σd, cγ t).
Thus the dynamical mass of a particle or body does not in-
teract with an external gravitational field nor is it a sourceof
gravitational field. It is the non-ponderable “light mass” of a
particle or body that has no weight in an external gravitational
field. Consequently the dynamical mass does not qualify to
be called gravitational mass (passive or active) [11].

On the other hand, the dynamical mass will respond to
an inertial force or an inertial acceleration by moving if iso-
lated in its spacetime(Σd, cγ t). The dynamical mass in its
spacetime therefore qualifies to be called the inertial mass.
A dynamical mass with net electric charge, which is isolated
in its spacetime(Σd, cγ t), will move in an external electro-
magnetic field, since(Σd, cγ t) is the spacetime of electro-
magnetism. The dynamical mass may be said to also possess
electromagnetic inertia in this situation.

The gravitational massmg and the dynamical massmd of
a particle or body, (each with unit of kilogramme), are equal
in magnitude and volume and have the same shape. How-
ever while the magnitude of the gravitational mass translates
into the weight of the particle or body in an external gravita-
tional field, its dynamical mass does not translate into weight,
as mentioned earlier. The gravitational mass of a particle
or body occupies a volume of the gravitational 3-spaceΣg,
which is equal to the volume of the dynamical 3-spaceΣd

occupied by its dynamical mass. They are always tied to-
gether but in their respective spaces (or it can be said that the
dynamical massmd in the dynamical spaceΣd is embedded
in the gravitational massmg in the gravitational spaceΣg al-
ways), the two thereby constituting the observed compound
massm in the compound 3-spaceΣ.

The compound massm in the compound 3-spaceΣ com-
bines the properties of the gravitational massmg isolated in
the gravitational spacetime(Σg, cg t) and the dynamical mass
md isolated in the dynamical spacetime(Σd, cγ t). It is the
observed mass of a particle or body, which can be touched or
held by hand, (in the case of macroscopic object)− by virtue
of its material (or ponderable) gravitational mass component.

The inertial force of push, pull, elastic or any other can
be impressed on the compound mass, which will move in re-
sponse by virtue of its dynamical mass component in the dy-
namical spacetime. The compound mass therefore qualifies to
be called inertial mass. The compound mass in the compound
proper spacetime is the source of the gravitational field of a
body and will interact with an external gravitational field by
virtue of its gravitational mass component in the gravitational
spacetime. The compound mass in the compound spacetime
again qualifies to be called gravitational mass. Thus the ob-
served compound massm of a particle or body in the com-
pound 3-spaceΣ is both the gravitational mass and the inertial
mass of the particle or body, as known from experience [11].

Now relation (13) shows that the mass of a particle or
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body is purely a dynamical mass in the absence of gravita-
tional mass. The electron (and its anti-particle) is one particle
that possesses dynamical mass, usually denoted byme, but
zero gravitational mass. This is so since the electronic rest
mass satisfies the following exact relation classically,

m0ec
2
γ = e2/4πǫor0e (14)

This exact classical relation implies that the energy stored in
electromagnetic field within the rest mass of the electron is
equal to the rest-mass-energy of the electron classically.This
implies that the rest mass of the electronm0e is pure elec-
tromagnetic mass, which is a dynamical rest mass resident in
the proper (or classical) dynamical Euclidean 3-spaceΣ′

d. If
energy was also stored in gravitational field and in the other
fundamental force-fields within the electron, (in which case
the electron possesses not purely electromagnetic rest mass),
then the classical relation (14) would be inexact. We can con-
clude from this that the electron is non-ponderable (or ‘im-
material’) classically.

In the light of the foregoing, the equivalent massesmeqof
electrical energy stored in an electrostatic or uniform electric
field and magnetic energy stores in a magnetic field are equiv-
alent dynamical masses, which shall be referred to as equiva-
lent electromagnetic masses because of their origin from elec-
tromagnetic field. The electronic massme shall be referred
to as equivalent electromagnetic mass that resides in the dy-
namical 3-spaceΣd, since it arises from energy stored in elec-
trostatic field within the electron. The electron (and its anti-
particle) is a state of pure equivalent electromagnetic mass,
(i.e. not attached to other material particle with compound
mass) which, all the same, possesses the properties of a parti-
cle namely, spin, magnetic moment, etc. The electron and its
anti-particle are the only particulate states of equivalent elec-
tromagnetic mass. Other states of equivalent electromagnetic
mass are not pure (or are not particulate states) because they
are always attached to particles and bodies with compound
mass.

On the other hand, the black hole is one macroscopic ob-
ject with pure gravitational mass. The rest massM0b of a
black hole of radiusr0b satisfies the following exact relation,

M0bc
2
g = 2GM2

0b/r0b (15)

Again this relation states that the energy stored in gravita-
tional field within the rest mass of a black hole is equal to the
rest-mass-energy of the black hole, which means that the rest
mass of a black hole is pure gravitational mass. This is not
true for other macroscopic objects that possess both gravita-
tional mass and dynamical mass.

The fact that photon possesses zero rest mass implies that
it possesses both zero dynamical rest mass and zero gravita-
tional rest mass. Consequently the photon is purely imma-
terial with zero inertial and zero gravitational attributes and

Table V: Hierarchies of gravitational spacetimes/intrinsic grav-
itational spacetimes and gravitational masses/intrinsic gravita-
tional masses in parallel with the hierarchies of dynami-
cal spacetimes/intrinsic dynamical spacetimes and dynamical
masses/intrinsic dynamical masses in a universe.

Hierarchy Static or gravi- Dynamical
tational component component

Absolute- (
ˆ̂
Σg, ˆ̂cg

ˆ̂t; ˆ̂m0g) (
ˆ̂
Σd, ˆ̂cγ

ˆ̂t; ˆ̂m0d)

absolute (φφˆ̂ρg, φφ
ˆ̂cgφφ

ˆ̂t; (φφˆ̂χ, φφˆ̂cγ φφ
ˆ̂t;

φφ ˆ̂m0g) φφ ˆ̂m0d)

Absolute (Σ̂g, ĉg t̂; m̂0g) (Σ̂d, ĉγ t̂; m̂0d)

(φρ̂g, φĉgφt̂; (φχ̂, φĉγ φt̂;

φm̂0g) φm̂0d)

Proper (Σ′

g, cg t
′;m0g) (Σ′

d, cγ t
′;m0d)

(φρ′g, φcgφt
′; (φχ′, φcγ φt

′;

φm0g) φm0d)

Relativistic (Σg, cg t;mg) (Σd, cγ t;md)

(φρg, φcgφt;φmg) (φχ, φcγ φt;φmd)

likewise for graviton:

m
0photon ≡ (zero grav. rest mass ∪ zero

dynamical rest mass)

m
0graviton ≡ (zero grav. rest mass ∪ zero

dynamical rest mass)

There is in nature a hierarchy of dynamical spacetimes
and the associated hierarchy of dynamical masses of every
particle or body, which co-exists with (or which is embedded
in) the hierarchy of gravitational spacetimes and the associ-
ated hierarchy of gravitational masses of every material par-
ticle or body, (except the electron with pure equivalent elec-
tromagnetic mass, black hole with pure equivalent gravita-
tional mass and photon and graviton with zero gravitational
mass and zero electromagnetic (dynamical) mass), as sum-
marized in Table V. The electron, black holes, the photon and
the graviton are not encompassed by Table V.

Finally, just as the natural notations for the hierarchy of
time dimensions/intrinsic time dimensions are as contained in
system (10), the natural notations for the hierarchy of equiv-
alent mass/equivalent intrinsic mass of material particles and
bodies in the hierarchy of time dimensions/intrinsic time di-
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mensions are the the following

E/c20 = Eg/c
2
0g ∪ Ed/c

2
0γ

(in c0g t ∪ c0γ t)

φE/φc20 = φEg/φc
2
0g ∪ φEd/φc

2
0γ

(in φc0gφt ∪ φc0γ φt)

E′/c20 = E′

g/c
2
0g ∪ E′

d/c
2
0γ

(in c0g t
′ ∪ c0γ t

′)

φE′/φc20 = φE′

g/φc
2
0g ∪ φE′

d/φc
2
0γ

(in φc0gφt
′ ∪ φc0γ φt

′)

Ê/ĉ20 = Êg/ĉ
2
0g ∪ Êd/ĉ

2
0γ

(in ĉ0g t̂ ∪ ĉ0γ t̂)

φÊ/φĉ20 = φÊg/φĉ
2
0g ∪ φÊdφĉ

2
0γ

(in φĉ0gφt̂ ∪ φĉ0γ φt̂)

ˆ̂
E/ˆ̂c0

2 =
ˆ̂
Eg/ˆ̂c0g

2 ∪
ˆ̂
Ed/ˆ̂c0γ

2

(in ˆ̂c0g
ˆ̂t ∪ ˆ̂c0γ

ˆ̂t)

φφ
ˆ̂
E/φφˆ̂c0

2 = φφ
ˆ̂
Eg/φφˆ̂c0g

2 ∪ φφ
ˆ̂
Ed/φφˆ̂c0γ

2

(in φφˆ̂c0gφφ
ˆ̂t ∪ φφˆ̂c0γ φφ

ˆ̂t)











































































































































(16)

wherec0g is a static (or gravitational) co-moving speed;c0γ

is a dynamical co-moving speed;φc0g is an intrinsic static
(or gravitational) co-moving speed;φc0γ is an intrinsic dy-
namical co-moving speed;φĉ0g is an absolute intrinsic sta-
tic (or gravitational) co-moving speed;φφˆ̂c0γ is an absolute-
absolute intrinsic-intrinsic dynamical co-moving speed;etc
andE = mc20; Eg = mgc

2
0g; Ed = mdc

2
0γ ; φE = φmφc20;

φφ
ˆ̂
E = φφ ˆ̂m0φφˆ̂c

2

0; φφ ˆ̂
Eg = φφ ˆ̂m0gφφˆ̂c

2

0g; etc.

The notations in system (16) are the natural notations.
However just as the natural notations in system (10) for the
hierarchies of time dimensions/intrinsic time dimensions are
replaced by those in system (11) for aesthetics and in order to
be consistent with the usual notationsct′ andct for the time
dimensions in physics, the natural notations in system (16)

shall be simplified as follows for the same reasons

E/c2 = Eg/c
2
g ∪ Ed/cγ

2 (in cg t ∪ cγ t)

φE/φc2 = φEg/φc
2
g ∪ φEd/φcγ

2

(in φcgφt ∪ φcγ φt)

E′/c2 = E′

g/c
2
g ∪ E′

d/cγ
2 (in cg t

′ ∪ cγ t
′)

φE′/φc2 = φE′

g/φc
2
g ∪ φE′

d/φcγ
2

(in φcgφt
′ ∪ φcγ φt

′)

Ê/ĉ2 = Êg/ĉ
2
g ∪ Êd/ĉγ

2(in ĉg t̂ ∪ ĉγ t̂)

φÊ/φĉ2 = φÊg/φĉg
2 ∪ φÊd/φĉγ

2

(in φĉgφt̂ ∪ φĉγ φt̂)

ˆ̂
E/ˆ̂c2 =

ˆ̂
Eg/ˆ̂cg

2 ∪
ˆ̂
Ed/ˆ̂cγ

2 (in ˆ̂cg
ˆ̂t ∪ ˆ̂cγ

ˆ̂t)

φφ
ˆ̂
E/φφˆ̂c2 = φφ

ˆ̂
Eg/φφˆ̂cg

2 ∪ φφ
ˆ̂
Ed/φφˆ̂cγ

2

(in φφˆ̂cgφφ
ˆ̂t ∪ φφˆ̂cγ φφ

ˆ̂t)











































































































(17)

2.4 Compound spacetime and compound mass and
gravitational spacetime and gravitational mass as
metric spacetimes and metric masses and dynamical
spacetime and dynamical mass as affine spacetime
and affine mass

The terms ‘metric’ and ‘affine’ shall also be used loosely
or literally to describe the compound spacetime and its con-
stituents and the compound mass and its constituents. In this
regard, the compound four-dimensional spacetime(Σ , ct) is
a metric spacetime, as well known. The four-dimensional
gravitational spacetime(Σg , cgt) component of(Σ , ct) is
likewise a metric spacetime, while the four-dimensional dy-
namical spacetime(Σd , cγ t) component of(Σ , ct) is an aff-
ine spacetime, where, as used here, ‘metric’ has the literal
meaning of ponderable with respect to observers in the met-
ric spacetime, while ‘affine’ has the loose meaning of non-
ponderable with respect to these observers.

The compound absolute intrinsic spacetme (or absolute
nospace-notime)(φρ̂, φĉφt̂) and the gravitational absolute in-
trinsic spacetime (or gravitational absolute nospace-notime)
(φρ̂g, φĉgφt̂) are metric absolute intrinsic spacetimes (or
metric absolute nospace-notimes), whereas the dynamical ab-
solute intrinsic spacetime (or dynamical absolute nospace-
notime)(φχ̂ , φĉγ φt̂) is an affine absolute intrinsic spacetime
(or affine absolute nospace-notime). Again ‘metric’ has the
literal meaning of ponderable with respect to hypothetical
absolute-intrinsic-rest-mass-observers in the metric absolute
intrinsic spacetime, while ‘affine’ has the loose meaning of
non-ponderable with respect to these hypothetical absolute-
intrinsic-rest-mass-observers.

An absolute intrinsic metric theory with absolute intrinsic
Riemannian spacetime geometry (Fig. 4 of Fig. 11 of [7] that
becomes Fig. 5 of [9] in a gravitational field), can be formu-
lated in terms of the absolute intrinsic coordinates of curved
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metric compound absolute intrinsic spacetime(φρ̂ , φĉφt̂)
and the coordinates of curved metric absolute intrinsic gravi-
tational spacetime(φρ̂g , φĉgφt̂), but not in terms of absolute
intrinsic coordinates of the affine absolute intrinsic dynamical
spacetime(φχ̂ , φĉγ φt̂).

The compound proper intrinsic spacetime(φρ′, φcφt′)
and the proper intrinsic gravitational spacetime(φρ′g, φcgφt

′)
are metric intrinsic spacetimes, whereas the proper intrin-
sic dynamical spacetime(φχ′, φcγ φt

′) is an affine intrinsic
spacetime. The compound relativistic intrinsic spacetime
(φρ, φcφt) and the relativistic intrinsic gravitational space-
time (φρg, φcgφt) are metric intrinsic spacetimes, whereas
the relativistic intrinsic dynamical spacetime(φχ, φcγ φt) is
an affine intrinsic spacetime.

The compound massm in the metric compound Euclid-
ean 3-spaceΣ and the gravitational mass componentmg in
the metric gravitational 3-spaceΣg are metric masses, (that
is, ponderable mass with respect to observers in the metric
spacesΣ or Σg), while the dynamical massmd and the equiv-
alent electromagnetic massmemin the case of the equivalent
mass of electrostatic energy stored within a macroscopic ob-
ject with net electric charge andme in the case of the electron
with unit electric charge, in the affine dynamical 3-spaceΣd

are affine masses, (that is, non-ponderable mass with respect
to observers in the metric spaceΣ).

The compound absolute intrinsic rest mass (or compound
absolute nomass)φm̂0 in the metric compound absolute in-
trinsic spaceφρ̂ and its absolute intrinsic gravitational rest
mass componentφm̂0g in the metric absolute intrinsic grav-
itational spaceφρ̂g, are metric absolute intrinsic rest masses,
whereas the absolute intrinsic dynamical rest massφm̂0d and
equivalent absolute intrinsic electromagnetic rest mass
φm̂0em andφm̂0e in the case of the electron, in the affine
absolute intrinsic dynamical spaceφχ̂, are affine absolute in-
trinsic rest masses.

The compound intrinsic rest mass (or compound proper
nomass)φm0 in the metric compound proper intrinsic space
φρ′ and its intrinsic gravitational rest mass componentφm0g

in the metric proper gravitational intrinsic spaceφρ′g, are met-
ric intrinsic rest masses, whereas the intrinsic dynamicalrest
massφm0d, φm0emandφm0e in the case of the electron, in
the affine proper intrinsic dynamical space (or affine proper
dynamical nospace)φχ′, are affine intrinsic rest masses.

The compound relativistic intrinsic massφm in the met-
ric compound relativistic intrinsic spaceφρ and its intrinsic
gravitational relativistic mass componentφmg in the met-
ric relativistic gravitational intrinsic spaceφρg, are metric
intrinsic masses, whereas the dynamical relativistic intrin-
sic massφmd and relativistic equivalent intrinsic electromag-
netic massφmemandφme in the case of the electron, in the
affine dynamical relativistic intrinsic space, are affine intrin-
sic masses.

Although the special theory of relativity involves the aff-
ine dynamical massmd of a particle in the affine dynamical

spacetime(Σd, cγ t) naturally, the motion ofmd in Σd drags
the gravitational massmg of the particle inΣg along. Con-
sequently the special theory of relativity (SR) is observedas
motion of the metric compound massm in the mixed space-
time (Σ, cγ t), the static (or gravitational) time dimensioncg t
being absolute (and hence not a dimension) in the context of
SR. Likewise the theory of gravitational relativity (TGR) on
flat four-dimensional spacetime, started within a long range
metric force field in [8] and adapted to the gravitational field
in [9], which shall be revisited elsewhere, involves the met-
ric compound mass in the mixed spacetime(Σ, cg t), the dy-
namical time dimensioncγ t being absolute (and hence not a
dimension) in the context of TGR.

Electric and magnetic fields exist and propagate in the
affine dynamical spacetime(Σd, cγ t) naturally. However as
electric field and magnetic field propagate inΣd, they are ob-
served in the compound 3-spaceΣ. Hence electromagnetism
and the theory of propagation of electromagnetic waves in-
volve the mixed spacetime(Σ, cγ t). Likewise gravitational
field ~g exists in the gravitational spacetime(Σg, cg t) natu-
rally, but is observed in the mixed spacetime(Σ, cg t).

Thus the splitting of the compound time dimensionct into
the dynamical time dimensioncγ t and the static (or gravita-
tional) time dimensioncg t is all that shall be required in the
non-gravitational and gravitational laws. All the laws involve
the compound 3-spaceΣ, the compound massesm of par-
ticles and bodies and other compound physical parameters.
The validity of this fact shall with further development of the
present evolving theory.

Now let the metric gravitational massmg of a given shape
of a body occupy a volumeV of the metric gravitational
Euclidean 3-spaceΣg. Then the affine dynamical massmd

of the same magnitude and shape as the gravitational mass
mg of the body, occupies equal volumeV of affine dynami-
cal Euclidean 3-spaceΣd. However any magnitude of affine
dynamical massmd in affine dynamical spaceΣd is equiv-
alent to zero magnitude of metric gravitational massmg in
the metric gravitational spaceΣg. Moreover any volumeV
of the affine dynamical Euclidean 3-spaceΣd corresponds
to zero volume of the metric gravitational Euclidean 3-space
Σg. It then follows that the affine dynamical massmd of any
shape occupying any volumeV of affine dynamical spaceΣd

of a body is effectively a mass-point of zero metric mass at
the centroid of the metric gravitational massmg of the body
in the metric gravitational Euclidean 3-spaceΣg. The body
thereby possesses a composite massm = mg ∪ md, in the
compound Euclidean 3-spaceΣ with respect to 3-observers
in Σ, as illustrated in Fig. 1(a).

Alternatively the affine dynamical massmd occupying
volumeV of affine dynamical spaceΣd can be considered
as wholly embedded in the metric gravitational massmg oc-
cupying equal volume of the metric gravitational spaceΣg, so
thatmd andmg become two-in-one entity in a volumeV of
the compound Euclidean 3-spaceΣ, as illustrated in Fig. 1(b).
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The fact thatmg andmd have equal density is clear from
Fig. 1(b), but not from the effective Fig. 1(a).

It is important to note that the weight of the compound
massm = mg ∪ md in an external gravitational field is the
weight of its metric gravitational mass (the “heavy mass”)mg

solely, since its affine dynamical mass (the “light mass”)md

does not interact with gravitational field and hence does not
translate into weight of the body in an external gravitational
field, as mentioned earlier.

The affine dynamical mass is not a source of metric grav-
itational field. Thus a particle with dynamical rest mass but
zero gravitational rest mass is not a gravitational field source.
A particle with this attribute is the electron (and its anti-par-
ticle). As discussed earlier (in the paragraph leading to
Eq. (14)), the electron (and its anti-particle) possesses equiv-
alent electromagnetic rest massm0e = e2/4πǫ◦r0ec2γ , but
zero gravitational rest mass. The electron and its anti-particle
are therefore not gravitational field sources. They are how-
ever electrostatic field sources by virtue of their unit electric
charge−e and+e.

Although the electron possesses equivalent electromag-
netic rest massm0e ≈ 1.09× 10−31 kg (0.511 MeV), and oc-
cupies a sphere of radiusr0e ≈ 2.8× 10−15 m of the affine
proper dynamical Euclidean 3-spaceΣ′

d, it is a point particle
(of zero extension), possessing zero metric rest mass (thereby
being structure-less) in the metric compound proper Euclid-
ean 3-spaceΣ′, as illustrated in Fig. 1(c). Associated with
the point-particle electron (occupying a point of zero exten-
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m

m

dr0e
0

0

0
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e

e

Fig. 1: (c)

sion) of the metric compound proper Euclidean 3-spaceΣ′

are unit electric charge−e, intrinsic classical radiusr0e, in-
trinsic rest massm0e, intrinsic spin±~/2 and other intrinsic
particle properties.

Now a macroscopic electric charge Q, which is hypotheti-
cally dissociated from a material particle or object, possesses
zero metric gravitational mass. It therefore possesses zero
gravitational attribute and zero inertial attribute. Being an ag-
gregate number of electrons, it will occupy a volumeV of
affine dynamical spaceΣd but zero volume of metric com-
pound spaceΣ. Consequently it will occupy a point of zero
extension inΣ like the electron. However it does not possess
the attributes of a particle like the electron. A macroscopic
charge assumed not attached to a material particle or object
possesses zero passive gravitational mass and cannot inter-
act with an external gravitational field. It is yet to be settled
however whether the electron with unit electric charge not at-
tached to a metric mass will, by virtue of its particulate nature,
interact with an external gravitational field, and thereby pos-
sess weight in an external gravitational field and be attracted
radially towards a central body.

It shall be shown elsewhere with further development that
the Lorentz-Einstein-Minkowski special theory of relativity
(LEM), being a theory in the affine dynamical spacetime(Σd,
cγ t) naturally, is valid, in a strict sense, for the relative mo-
tion in a spacetime that is devoid of the metric gravitational
field, of a particle that is not a gravitational field source. In
other words, LEM shall be shown to be valid for the electron
(and its anti-particle) in a gravity-free space. The modified
for of LEM when the electron is in relative motion in an ex-
ternal gravitational field and when a material particle or body
with metric compound mass, which is hence a gravitational
field source, is in relative motion within and outside an exter-
nal gravitational field shall be derived elsewhere with further
development.

Finally, the gravitational potentialΦ(r) and gravitational
field ~g are metric gravitational parameters resident in the
metric gravitational spaceΣg, which are but observed in the
metric compound spaceΣ. The energy stored in gravitational
field −2GM2

0 /r
′ within a spherical region ofΣ′ of radiusr′
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that is concentric with the rest massM0 of a gravitational field
source, is likewise a metric energy in the metric gravitational
Euclidean 3-spaceΣ′

g. Consequently the mass-equivalent of
the gravitational energyM0eq = 2GM0/r

′c2g is a metric
equivalent mass inΣ′

g andΣ′.

On the other hand, the electric field~E and the magnetic
field ~B are affine force fields resident in the affine dynamical
spaceΣd, which are but observed in the metric compound
Euclidean 3-spaceΣ. The energy stored in electrostatic field
q2/4πǫ◦ r

′ or in uniform electric fieldǫ◦ | ~E′|2V ′ and uniform
magnetic field| ~B′|2V ′/µ◦ are affine energy inΣd. The mass-
equivalentm0eq = q2/4πǫ◦ r

′c2γ , orm0eq = ǫ◦ | ~E|2V ′/c2γ
andm0eq = | ~B′|2V ′/µ◦ c

2
γ are affine equivalent masses in

Σd.

3 Incorporating the maximum gravitational speed (of
gravitational waves) into the theory of gravitational
relativity (TGR) and metric theory of absolute intrin-
sic gravity (φMAG)

The factorsγg(r
′) and βg(r

′) that appear in the theory of
gravitational relativity (TGR) have been written in terms of
gravitational speedVg(r

′) and the only known speed of sig-
nals in physics until now, which is the speed of light in vacuo
c as,γg(r

′) = (1 − Vg(r
′)2/c2)−1/2 andβg(r

′) = Vg(r
′)/c,

in section 2 of [9] and the components of the absolute in-
trinsic metric tensorφĝij of the metric theory of absolute
intrinsic gravity (φMAG) on curved ‘two-dimensional’ ab-
solute intrinsic metric spacetime(φρ̂, φĉφt̂) with respect to 3-
observers in the underlying Euclidean 3-spaceΣ′, have been
written in terms of absolute intrinsic gravitational speed
φV̂g(φr̂) and absolute intrinsic speed of lightφĉ as,φĝ00 =

−1/φĝ11 = (1 − φV̂g(φr̂)
2/φĉ2), in section 3 of that paper.

These are the best that could be done in [9], since the fact that
the speedc is composed of the gravitational speedcg (of grav-
itational waves) and dynamical speedcγ (of electromagnetic
waves), found in this paper was yet unknown in [9].

It shall now be shown that it is the gravitational speedcg
that must appear in the factorsγg(r

′) andβg(r
′) as,γg(r

′) =
(1 − Vg(r

′)2/c2g)
−1/2 andβg(r

′) = Vg(r
′)/cg and it is the

absolute intrinsic gravitational speedφĉg that must appear in
φĝij as,φĝ00 = −1/φĝ11 = (1 − φV̂g(φr̂)

2/φĉ2g). The fact
that the numerator and denominator inVg(r

′)/cg are homo-
geneous in gravitational speeds is to be expected.

Let us assume that the flat absolute gravitational space-
time (Σ̂g, ĉg t̂) containing the absolute gravitational rest mass
(M̂0g, Êg/ĉ

2
g); Êg = M̂0g ĉ

2
g, of a gravitational field source

and the underlying flat absolute intrinsic gravitational space-
time (φρ̂g, φĉgφt̂) containing the absolute intrinsic gravita-
tional rest mass(φM̂0g, φÊg/φĉ

2
g); φÊg = φM̂0gφĉ

2
g of the

gravitational field source, are separated from the flat absolute
dynamical spacetime(Σ̂d, cγ t̂) containing the absolute dy-
namical rest mass(M̂0d, Êd/ĉ

2
γ); Êd = M̂0dĉ

2
γ , of the grav-

itational field source and its underlying flat absolute intrinsic
dynamical spacetime(φχ̂, φĉγφt̂) containing the absolute in-
trinsic dynamical rest mass(φM̂0d, φÊd/φĉ

2
γ); φÊd =

φM̂0dφĉ
2
γ of the field source, as illustrated in Figs. 2(a) and

2(b).
The absolute gravitational field source establishes non-

uniform absolute gravitational speedsV̂g(r̂) in both the ab-
solute gravitational spacetime(Σ̂g, ĉg t̂) and the absolute dy-
namical spacetime(Σ̂d, cγ t̂). It also establishes non-uniform
absolute intrinsic gravitational speedsφV̂g(φr̂) in the absol-
ute intrinsic gravitational spacetime(φρ̂g, φĉgφt̂) and absol-
ute intrinsic dynamical spacetime(φχ̂, φĉγφt̂), as also illus-
trated in Fig. 2(a) and 2(b).

The artificially separated Figs. 2(a) and 2(b) will exist just
at the instant the absolute gravitational field source is intro-
duced into the otherwise empty flat absolute spacetime and
its underlying empty flat absolute intrinsic spacetime. How-
ever after this instant, the non-uniform absolute intrinsic grav-
itational speedsφV̂g(φr̂) established on the flat absolute in-
trinsic gravitational spacetime(φρ̂g, φĉgφt̂) in Fig. 2(a) will
cause(φρ̂g, φĉgφt̂) to become curved, thereby converting
Fig. 2(a) to Fig. 3(a), in the context of the theory of absolute
intrinsic gravity (φAG) in absolute intrinsic spacetime, a the-
ory that is yet to be fully developed. Never the less the evolu-
tion of the geometry of Fig. 3(a) from the reference geometry
of Fig. 2(a) has been explained within a long-range metric
force field in general in [8] and adapted to the gravitational
field in [9].

On the other hand, the establishment of non-uniform ab-
solute intrinsic gravitational speedsφV̂g(φr̂) on the flat affine
absolute intrinsic dynamical spacetime(φχ̂, φĉγφt̂) in Fig.
2(b) cannot give rise to curvature of(φχ̂, φĉγφt̂). Only ab-
solute intrinsic dynamical speedφV̂d can cause the curvature
of the absolute intrinsic dynamical spacetime (with uniform
curvature in the case of a uniformφV̂d), in the context of the
theory of absolute intrinsic motion (φAM) in absolute intrin-
sic spacetime, yet to be developed.

If indeed the metric gravitational spacetime/intrinsic
gravitational spacetime and metric gravitational mass/intrin-
sic gravitational mass were decoupled from the affine dy-
namical spacetime/intrinsic dynamical spacetime and affine
dynamical mass/intrinsic dynamical mass in nature, as illus-
trated in Figs. 2(a) and 2(b), then the reference geometry of
Fig. 2(a) will endure for no moment before evolving into
the geometry of Fig. 3(a) at the first stage of evolutions of
spacetime/intrinsic spacetime and mass/intrinsic mass in a
gravitational field, while the reference geometry of Fig. 2(b)
will remain unchanged, as illustrated between figs. 2(b) and
Fig. 3(b).

However the gravitational spacetime/intrinsic gravita-
tional spacetime and gravitational mass/intrinsic gravitational
mass are never separated from the dynamical spacetime/in-
trinsic dynamical spacetime and dynamical mass/intrinsic
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mass in nature. Rather the dynamical is inseparably embed-
ded in the gravitational always. A consequence of this is that
the affine absolute intrinsic dynamical spacetime(φχ̂, φĉγφt̂)
is curved along with the metric absolute intrinsic gravitational
spacetime(φρ̂g, φĉgφt̂), thereby yielding a curved ‘two-di-
mensional’ metric compound absolute intrinsic spacetime
(φρ̂, φĉφt̂), containing the metric compound absolute intrin-
sic rest mass(φM̂0, φÊ/φĉ

2); φÊ = φM̂0φĉ
2, at the first

stage of evolutions of spacetime/intrinsic spacetime and
mass/intrinsic mass in a gravitational field, as illustrated in
Fig. 4.

Although the curved metric compound absolute intrinsic
spacetime(φρ̂, φĉφt̂) containing the metric compound ab-
solute intrinsic rest mass(φM̂0, φÊ/φĉ

2) of the gravitational
field source and the flat metric compound proper intrinsic
spacetime(φρ′, φcφt′) containing the metric compound in-
trinsic rest mass(φM0, φE

′/φc2) and the flat metric com-
pound proper spacetime(Σ′, ct′) containing the metric com-
pound rest mass(M0, E

′/c2) of the gravitational field source,
evolve at the first stage of evolutions of spacetime/intrinsic
spacetime and mass/intrinsic mass in a gravitational field in
the geometry of Fig. 4, as has been the case in all such di-
agrams in the previous papers [7-9] and up to this point in
this paper, it must now be known that it is the metric ab-
solute intrinsic gravitational spacetime(φρ̂g, φĉgφt̂) that is
actually curved due to the establishment of non-uniform ab-
solute gravitational speedŝVg(r̂) in absolute spacetime and
non-uniform absolute intrinsic gravitational speedsφV̂g(φr̂)
in absolute intrinsic spacetime in gravitational field and not
the affine absolute intrinsic dynamical spacetime(φχ̂, φĉγ t̂).
It is due to the fact that(φχ̂, φĉγ t̂) is inseparably embedded
in (φρ̂g, φĉgφt̂) that (φχ̂, φĉγ t̂) is curved along with(φρ̂g,
φĉgφt̂), thereby constituting curved compound absolute in-
trinsic spacetime(φρ̂, φĉφt̂) in Fig. 4.

Recalling the isolation of the concept of absolute intrinsic
static speedφV̂s from Figs. 10(a) and 10(b) of [7], which is
the absolute intrinsic gravitational speedφV̂g(φr̂) in Fig. 5 of
[9] and Figs. 2(a), 3(a) and 4 here, the sine of the absolute
intrinsic angleφψ̂g(φr̂) is related to the hypothenuse AC and
opposite side BC of the absolute intrinsic angleφψ̂g(φr̂) in
the triangle ABC in Fig. 3(a) as follows

sinφψ̂g(φr̂) =
dφρ̂

φĉgdφt̂
=
φV̂g(φr̂)

φĉg
(18)

where
dφρ̂

dφt̂
= φV̂g(φr̂) (19)

As mentioned in the penultimate paragraph, the geome-
try of Fig. 3(a) is established by virtue of non-uniform ab-
solute intrinsic gravitational speeds in absolute intrinsic grav-
itational spacetime(φρ̂g, φĉgφt̂), assumed decoupled from
the absolute intrinsic dynamical spacetime(φχ̂, φĉγ t̂) and
relation (18) holds for Fig. 3(a). Even when(φχ̂, φĉγ t̂) is

allowed to be curved along with(φρ̂g, φĉgφt̂) in Fig. 4, as
happens naturally, relation (18) holds as well. This is so be-
cause the curvature of(φρ̂g, φĉgφt̂) in Fig. 3(a) is unchanged
in Fig. 4 upon incorporating the curved(φχ̂, φĉγ t̂).

Having shown that relation (18) derived for curved met-
ric absolute intrinsic gravitational spacetime(φρ̂g, φĉgφt̂) in
Fig. 3(a) is equally valid for the curved metric compound ab-
solute intrinsic spacetime(φρ̂, φĉφt̂) in Fig. 4, then the factor
cos2 φψ̂g(φr̂) = 1−φV̂g(φr̂)

2/φĉ2, which appears in the ab-
solute intrinsic line element of the metric theory of absolute
intrinsic gravity (φMAG) in section 3 of [9], must be cor-
rected ascos2 φψ̂g(φr̂) = 1 − φV̂g(φr̂)

2/φĉ2g. Thus the ab-
solute intrinsic line element ofφMAG in empty space at the
exterior of one gravitational field source derived in section 3
of [9] must be corrected as follows

dφŝ2 = (1 −
φV̂g(φr̂)

φĉ2g
)φĉ2dφt̂2

−(1 −
φV̂g(φr̂)

φĉ2g
)−1dφρ̂2 (20)

or

dφŝ2 = (1 −
2GφM̂0

φr̂φĉ2g
)φĉ2dφt̂2

−(1 −
2GφM̂0

φr̂φĉ2g
)−1dφρ̂2 (21)

The metric compound elementary absolute intrinsic
spacetime coordinate intervalsdφρ̂ andφĉdφt̂ have appeared
in the absolute intrinsic line element because it is the com-
pound absolute intrinsic spacetime(φρ̂, φĉφt̂) that is curved
(in the final geometry of Fig. 4) in a gravitational field. If the
gravitational spacetime/intrinsic spacetime and the dynami-
cal spacetime/intrinsic spacetime were separated in nature, so
that Fig. 3(a) obtained, then it isdφρ̂g andφĉgdφt̂ that should
have appeared in the absolute intrinsic line element ofφMAG
(20) or (21).

The absolute intrinsic metric tensor and absolute intrinsic
Ricci tensor ofφMAG must likewise be corrected as follows

φĝij =











1 −
φV̂g(φr̂)

2

φĉ2g
0

0 −(1 −
φV̂g(φr̂)

2

φĉ2g
)−1











(22)

=











1 −
2GφM̂0

φr̂φĉ2g
0

0 −(1 −
2GφM̂0

φr̂φĉ2g
)−1











(23)
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and

φR̂ij =















−
φV̂g(φr̂)

2

φĉ2g
0

0 −
φV̂g(φr̂)

2/φĉ2g

1 −
φV̂g(φr̂)

2

φĉ2g















(24)

=











−
2GφM̂0

φr̂φĉ2g
0

0 −
2GφM̂0/φr̂φĉ

2
g

1 − 2GφM̂0/φr̂φĉ
2
g











(25)

The absolute intrinsic line element, absolute intrinsic met-
ric tensor and absolute intrinsic Ricci tensor ofφMAG are in
their final forms in Eqs. (20) – (25), except that the absolute
intrinsic rest massφM̂0 that appears in them shall be replaced
by absolute intrinsic active gravitational mass, to be denoted
by φM̂0a elsewhere with further development.

It is likewise the metric gravitational proper intrinsic
spacetime(φρ′g, φcgφt

′) that is actually curved due to the
establishment of non-uniform proper intrinsic gravitational
speedsφV ′

g(φr′) on an initially flat compound proper intrin-
sic metric spacetime(φρ′, φcφt′) in a gravitational field. It
is due to the fact that gravitational spacetime/intrinsic space-
time and dynamical spacetime/intrinsic spacetime cannot be
separated that the affine dynamical proper intrinsic spacetime
(φχ′, φcγ φt

′) is curved along with(φρ′g, φcgφt
′), thereby

yielding a curved metric compound proper intrinsic space-
time (φρ′, φcφt′) in Figs. 7 and 8 of [9] (or in the partial
diagram at the right-hand side in Fig. 13(c) of part one of
this paper [10]), at the second stage of evolutions of space-
time/intrinsic spacetime and mass/intrinsic mass in a grav-
itational field. It thus follows that the sine of the intrinsic
angleφψg(φr

′) in Figs. 7 and 8 of [9] must be expressed in
terms of intrinsic gravitational speedsφV ′

g(φr′) andφcg as
sinφψg(φr

′) = φV ′

g(φr′)/φcg.
Thus the intrinsic curvature parameterφV ′

g(φr′)/φc that
appears in the gravitational intrinsic local Lorentz transfor-
mation (φGLLT) and its inverse and in gravitational intrin-
sic time dilation and gravitational intrinsic length contraction
formulae in the context of intrinsic theory of gravitational
relativity (φTGR) in section 2 of [9], must be replaced by
φV ′

g(φr′)/φcg. TheφGLLT and its inverse and intrinsic grav-
itational time dilation and intrinsic gravitational length con-
traction formulae ofφTGR shall be re-written while imple-
menting this correction respectively as follows

dφt′ = φγg(φr
′)(dφt−

φVg(φr
′)

φc2g
dφρ)

(w.r.t. 1 − observers in ct)

dφρ′ = φγg(φr
′)(dφρ− φVg(φr

′) dφt)

(w.r.t. 3 − observers in Σ)



























(26)

and

dφt = φγg(φr
′)(dφt′ +

φVg(φr
′)

φc2g
dφρ′)

(w.r.t. 3 − observers in Σ)

dφρ = φγg(φr
′)(dφρ′ + φVg(φr

′) dφt′)

(w.r.t. 1 − observers in ct)



























(27)

dφt = φγg(φr
′)dφt′ = (1 −

φV ′

g(φr′)2

φc2g
)−1/2dφt′ (28)

and

dφρ = φγg(φr
′)−1dφρ′ = (1 −

φV ′

g(φr′)2

φc2g
)1/2dφρ′ (29)

And by using the relationφV ′

g(φr′)2 = 2GφM0/φr
′, es-

tablished in [9], Eqs. (26)– (29) become the following respec-
tively

dφt′ = φγg(φr
′)(dφt−

√

2GφM0

φr′φc4g
dφρ)

(w.r.t. 1 − observers in ct)

dφρ′ = φγg(φr
′)(dφρ−

√

2GφM0

φr′
dφt)

(w.r.t. 3 − observers in Σ)











































(30)

and

dφt = φγg(φr
′)(dφt′ +

√

2GφM0

φr′φc4g
dφρ′)

(w.r.t. 3 − observers in Σ)

dφρ = φγg(φr
′)(dφρ′ +

√

2GφM0

φr′
dφt′)

(w.r.t. 3 − observers in ct)











































(31)

dφt = dφt′(1 −
2GφM0

φr′φc2g
)−1/2 (32)

and

dφρ = dφρ′(1 −
2GφM0

φr′φc2g
)1/2 (33)

Equations (26) – (33) obtain in the context of the intrinsic
theory of gravitational relativity (φTGR) on flat two-dimen-
sional relativistic intrinsic metric spacetime(φρ, φcφt). Their
outward manifestations on flat relativistic four-dimensional
spacetime in the context of the theory of gravitational relativ-
ity (TGR) are given by removing the symbolφ as follows

dt′ = γg(r
′)(dt−

Vg(r
′)

c2g
dr);

(w.r.t. 1 − observers in ct)

dr′ = γg(r
′)(dr − Vg(r

′) dt);

r′dθ′ = rdθ; r′ sin θ′dϕ′ = r sin θdϕ;

(w.r.t. 3 − observers in Σ)







































(34)
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dt = γg(r
′)(dt′ +

Vg(r
′)

c2g
dr′);

(w.r.t. 3 − observers in Σ)

dr = γg(r
′)(dr′ + Vg(r

′) dt′);

rdθ = r′dθ′; r sin θdϕ = r′ sin θ′dϕ′;

(w.r.t. 1 − observers in ct)







































(35)

and

dt = (1 −
V ′

g(r′)2

c2g
)−1/2 dt′ (36)

dr = (1 −
V ′

g(r′)2

c2g
)1/2 dr′; rdθ = r′dθ′;

r sin θdϕ = r′ sin θ′dϕ′ (37)

or

dt′ = γg(r
′)(dt−

√

2GM0

r′c4g
dr);

(w.r.t. 1 − observers in ct)

dr′ = γg(r
′)(dr −

√

2GM0

r′
dt);

r′dθ′ = rdθ; r′ sin θ′dϕ′ = r sin θdϕ;

(w.r.t. 3 − observers in Σ)















































(38)

dt = γg(r
′)(dt′ +

√

2GM0

r′c4g
dr′);

(w.r.t. 3 − observers in Σ)

dr = γg(r
′)(dr′ +

√

2GM0

r′
dt′);

rdθ = r′dθ′; r sin θdϕ = r′ sin θ′dϕ′;

(w.r.t. 1 − observers in ct)















































(39)

and

dt = (1 −
2GM0

r′c2g
)−1/2 dt′ (40)

dr = (1 −
2GM0

r′c2g
)1/2 dr′; rdθ = r′dθ′;

r sin θdϕ = r′ sin θ′dϕ′ (41)

Equations (26) – (41) are in their final forms, except that
the intrinsic rest massφM0 that appears in the definition
φV ′

g(φr′)2 = 2GφM0/φr
′ in Eqs. (30) – (33) shall be re-

placed by active gravitational intrinsic mass, to be denoted by
φM0a and the rest mass that appears in the definitionV ′

g(r′)2

= 2GM0/r
′ in Eqs. (38) – (41) shall be replaced by the active

gravitational massM0a elsewhere with further development.
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