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The hierarchy of masséstrinsic masses of a particle or body in a hierarchy of space-
timegintrinsic spacetimes in a universe, isolated in the first part of this papek-is
tended to the hierarchies of other physical paramétrisisic parameters. Spacetime
and intrinsic spacetime are proposed to be composed of the pondenatlet(ic) grav-
itational components and the non-ponderable fiin@) dynamical components, and the
mass and intrinsic mass of a particle or body as composed of the pblel@ametric)
gravitational components and non-ponderable (bn@) dynamical components. The
constant speed of ‘signalg’,= 300,000 Knys, is separated into the constant dynamical
speed of electromagnetic waves, = 300,000 Knjis in vacuo and the constant static
(or gravitational) speed of gravitational waves= 300,000 Knfs, wherec, being a
static (or gravitational) speed, is not made manifest in actual translationghrspace
of the massless graviton. The time dimensignis likewise split into the metric static
(or gravitational) component, ¢ and the #ine dynamical componer{t. The static
(or gravitational) speed of gravitational wawgsis incorporated into the gravitational
local Lorentz transformation (GLLT)in the context of the theory of dgetional rela-
tivity (TGR) on flat spacetime and the absolute intrinsic line element, absolmitsio
metric tensor and absolute intrinsic Ricci tensor of the metric theory ofatlesatrin-

sic gravity (MAIG) on curved ‘two-dimensional’ absolute intrinsic spacetim every
gravitational field of the present theory, developed in a previous papée the dynam-
ical speed:, of electromagnetic waves should appear in local Lorentz transformation
(LLT) of the special theory of relativity (SR), derived on flat spacetiim an external
gravitational field in the present theory.

1 Hierarchies of parameters/intrinsic parameters in a absolute gravitational speetis(i) = —(2G' M, /7)"/? origi-

universe nating from the absolute-absolute rest masg of the grav-

11 Hierarchies of gravitational parametersintrinsic jtational field source in the absolute-absolute spaca the
gravitational parameter s associated with the hierar-  |eft-hand side of that figure.
chies of spacetimeg/intrinsic spacetimes and massey

intrinsic massesin a universein a universe And the non-uniform absolute intrinsic gravitational

speedspV, (¢7) = —(2GpMy/¢i)'/? originating from the
Some new concepts in physics added to the new spagetimesbsolute intrinsic rest massM/, of the gravitational field
trinsic spacetime geometries in a four-world picture fdate source in absolute intrinsic spagg is made manifest in non-
tivity, gravitation and dynamics, developed in the pregioyni-
papers [1-9], started in the first part of this paper [10]0is-C form absolute gravitational speetl(i) = —(2GM,/#)'/?
cluded in this second pat. originating from the absolute rest maa%, of the gravita-
Let us consider Fig. 13(a) of the first part of this pap@bnal field source in absolute spakeat the right-had side
[10]. The non-uniform absolute-absolute intrinsic-ingic in Fig. 13(a) or left-hand side in Fig. 13(b) of [10]. The non-
gravitational speeds¢V,(¢¢r) = —(2GodM,/dpi)'/2  uniform proper intrinsic gravitational speedd’;(¢r') =
originatirlg from the absolute-absolute intrinsic-ingimrest —(2G¢M,/¢r')'/? originating from the intrinsic rest mass
mass¢¢ M, of a gravitational field source in absolute-absof:Mo of the gravitational field source in the proper intrinsic
ute intrinsic-intrinsic space (or absolute-absolute rspagce) SPacepp’ is made manifest outwardly in non-uniform proper
oép, is made manifest outwardly in non-uniform absolutéravitational speed¥; (1) = —(2G'My/r')'/* originating
from the rest masd/, of the gravitational field source in

1Author's name recently changed to Akindele Oluwole Adekugimeph. the proper Euclide_an S'SPaE}é at the right-hand side in Fig.
Will appear as Akindele Joseph in subsequent papers. 13(b) or left-had side in Fig. 13(c) of [10].
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On the other hand, the relativistic intrinsic mash/ (to tional potentials and gravitational acceleratj@amisinsic
be identified as the intrinsic inertial mass with further degravitational accelerations in a universe, at the fouestaf
velopment) of a gravitational field source in the relatigista universe, are summarized in Table I.
intrinsic spacepp, is not a source of intrinsic gravitational  As noted earlier, the relativistic (or inertialy and rela-
field. That s, it is not a source of non-uniform relativisitic tivistic intrinsic mass (or intrinsic inertial masg)\/ in col-
trinsic gravitational speedV, (¢r), non-uniform relativistic umn 4 are not sources of the relativistic gravitational pwa
intrinsic gravitational potentiap®(¢r) or non-uniform rela- ters and relativistic intrinsic gravitational parametirshat
tivistic intrinsic gravitational fieldpg(r) in ¢p. Rather, what column, whereas the rest masd%, and intrinsic rest mass
can be referred to as non-uniform relativistic intrinsiagta- ¢, in column 3 are the sources of the proper gravitational
tional spee@dV,(¢r), non-uniform relativistic intrinsic gravi- parameters and proper intrinsic gravitational parameters
tational potentialy®(¢r) and non-uniform relativistic intrin- that column. The relativistic gravitational parameterd eai-
sic gravitational fieldpg(¢r) in the straight line relativistic ativistic intrinsic gravitational parameters in column 4ish
intrinsic spacepp along the horizontal, are the projectionbe obtained as transformations of the proper gravitatipaal
(or transformations) of the non-uniform proper intrinsiagr rameters and proper intrinsic gravitational parameter®ln
itational speedV; (¢r’), non-uniform proper intrinsic grav-umn 3 as indicated.
itational potentiakhy®’(¢r’) and non-uniform proper intrinsic
gravitational fieldgg’(¢r’) along the curved proper intrinsic1.2 Hierarchy of dynamical parametersfintrinsic dyna-
spacepp’ into ¢p along the horizontal at the right-hand side  mical parameters associated with the hierarchies of
in Fig. 13(c) of [10]. spacetimeg/intrinsic spacetimes and masses/intrinsic

There are transformations of the proper intrinsic gravi- massesin a universe
tational parametersV (¢r”), ¢@'(¢r') and ¢g'(¢r”) along | u o e hierarchies of gravitational (or static) speédsin-
the curvedpp’ onto their respective relativistic intrinsic grav-

itational parametersV,(¢r), ¢P(¢r) and ¢g(r) along the sic grav!tat!onal speeds af‘d gra vitational accelerammm@-
X ; AT g sic gravitational accelerations in Table I, there are havias
straight line relativistic intrinsic spacgp along the horizon-

tal in Fig. 13(c) of [10], which shall be derived elsewherd dynamical speegsitrinsic dynamical speeds and dynami-
: . . cal accelerationtrinsic dynamical accelerations associated
with further development. It shall quickly be mentioned Row

ever that the proper intrinsic gravitational speed tramsfo with the hierarchy of spacetim@strinsic spacetimes and hi-

. T o - erarchy of massgéstrinsic masses of a particle or object in
into the relativistic intrinsic gravitational speed tally as ST . ) .
L : . . motion in a universe, at the four states of a universe, which
pVy(¢r) = ¢V, (¢r'). This has been introduced as the invart: "o immarized in Table I
ance of intrinsic gravitational speed and expressed %y '
Egs. (2a) and (2b) of [9]. It means that, (¢r’) along the
curvedep’ is invariantly projected intgp along the horizon-
tal. On the other hand there are non-trivial transformatiofi
@' (¢r') and ¢y’ (¢r') into ¢ (¢r) and pg(r) respectively
that shall be derived elsewhere with further development. Just as there is a hierarchy of masses of a material particle o
The projective relativistic intrinsic gravitational pana- object in a universe, there is a hierarchy of electromagneti
ters oV, (or) = ¢V, (¢r'), ¢®(¢r) and ¢g(¢r) appear to waves (or a hierarchy of photons) and a hierarchy of energy
originate from the base of the relativistic intrinsic mass (of a photon in a universe. Thus corresponding to a quan-
intrinsic inertial massp M/ of the gravitational field source intum of absolute electromagnetic wave (or absolute photon)
¢p. The projective relativistic intrinsic gravitational gane- of absolute energy:y, in the absolute space, there is its
ters ingp are then made manifest in relativistic gravitationgjuantum of absolute intrinsic electromagnetic wave (or ab-
parameterd/,(r) = V,(r'), ®(r) and g(r) that appear to solute intrinsic photon) of absolute intrinsic enerigyz, in
originate from the centre of the relativistic (or inertialpss the absolute intrinsic space (or in absolute nospageand
M of the gravitational field source B in Fig. 13(c) of [10]. its quantum of absolute-absolute intrinsic-intrinsicctle-
Thus there is a hierarchy of gravitational spgedsnsic magnetic wave (or absolute-absolute intrinsic-intrirysho-
gravitational speeds due to the hierarchy of maaseimsic ton) of absolute-absolute intrinsic-intrinsic energyr, in
masses of a gravitational field source, in the hierarchy tbe absolute-absolute intrinsic-intrinsic space (or aliseab-
spacetimefntrinsic spacetimes in Table | of part one of thisolute nonospace)yp, wherehiy, héiy andhogpr, are equ-
paper [10]. There are corresponding hierarchies of gravigdin magnitude.
tional potentialgntrinsic gravitational potentials and gravita- Likewise corresponding to the quantum of proper (or clas-
tional fieldgintrinsic gravitational fields. The hierarchies o$ical) intrinsic electromagnetic wave (or proper intraygho-
spacetimefntrinsic spacetimes and masgesinsic masses ton) of proper (or classical) intrinsic energyv, in the pro-
and the associated hierarchies of gravitational sgegdssic per intrinsic spacep’, there is the proper (or classical) pho-
gravitational speeds, gravitational potentii@asinsic gravita- ton of proper (or classical) enerdy in the proper physi-

1.3 Hierarchies of electromagnetic waves and speeds of
electromagnetic waves and hierarchy of the associ-
ated dynamical time dimensionsin a universe
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Table |I: Hierarchies of spacetim@drinsic spacetimes, masgesrinsic masses and gravitational parametetsnsic gravitational para-
meters associated with a gravitational field source at four states of ersaiv

Immaterial Material
State 1 State 2 State 3 State 4
(5, ) (5, ¢) (5, et') (S, ct)
M, M, M, M
Valf) = V() = V= | V) =)
—(2G M /7)1/? —(2G My /7)'/? (2G My /)12
P (F) ¥(7) (1) B(r) =
—GM, /7 —GM, /7 —G M/ fo(®'(17))
9(r) = g(F) = g = g(r) =
~G Mg/ ~G My /#? —~G Mo /r" fo(g' ()2
(665, doédoi ) (6, pedt) (9, degt’) (6p, dedt)
o6 M o1y oMy oM
BoV 4 (907) = ACOE oVilor) = | oVylor) =
—(2GopMo/pgr) /2 | —(2GoMo/$i)/? | —(2GoMo/er' )2 | oV, ()
Gob(607) = 0B (o) = o0(or) = | 90(or) =
~GopMo/ppr ~GoMo/¢r ~GoMo/¢r’ fo(®(¢r"))
b09(d97) = 0g(07) = o9 (¢r') = dg(or) =
—Gop Mo/ —GoMoy/ ~GopMy/pr" fo(dg'(¢7))

4 The transformations function and f, are functions of the gravitational spe®(i(r’), to be determined elsewhere with further devel-
opment.

Table II: Hierarchies of spacetim@grinsic spacetimes, masgesrinsic masses and dynamical param¢tetnsnsic dynamical parameters
at four states of a universe.

Immaterial Material
State 1 State 2 State 3 State 4
(5, ) (5, éf) (5, et (S, ct)
ﬁlg myo myo m
Qd Vy v’ v
a a a' a

(Gbp, pdiddt) | (op, didt) | (6, dedt’) | (dp, deot)

ping o dmo om
¢¢‘}d (de v’ ov
¢da i ¢a da
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cal Euclidean 3-spacg’, whereh¢vy andhiyy are equal in namical time dimensions in a universe.

magnitude. And corresponding to relativistic intrinsicoph

ton of relativistic intrinsic energy:év in the relativistic in- Table lll: Hierarchies of electromagnetic wave engirgyinsic elec-
trinsic spacepp, there is the relativistic photon of relativistidromagnetic wave energy, speeds of ljgittinsic speeds of light
energyhv in the relativistic physical Euclidean 3-spake and the associated dynamical time dimensiotiénsic dynamical

whereh¢r andhv are equal in magnitude. time dimensions at four states of a universe.
State 1 | State 2| State 3| State 4
The constant speed of absolute electromagnetic waves (of Wi hi A A
absolute energyiy) in the absolute space is the absolute Yo o vo v
dynamical speed of light in vacuum to be denoted:fyynote év Gy Cy Cy
that the notatior; was used for the dynamical speed of light . .
in vacuum in part one of this paper [10]. The constant speed Cyt Cyt ey t! eyt

of absolute intrinsic electromagnetic waves (of absolate i

trinsic energyheiy) in absolute intrinsic spacep, is the hopvo | hobo | hovo | v

absolute intrinsic dynamical speed of light in vacuygia, q5¢é7 Bes, pcy YN
and the constant speed of absolute-absolute intringiicynt S
electromagnetic waves (of absolute-absolute intrinsige- PBe, pPt | pe, Pt | gey pt' | dey dt

sic energthbqsf/o) in absolute-absolute intrinsic-intrinsic ] ] o o ]
spacepe; is the absolute-absolute intrinsic-intrinsic dynamt-4 Hiérarchies of gravitational waves/intrinsic gravita-

ical speed of light in vacuumgé,, whereé, , ¢¢, , ¢, and tional waves, speeds/intrinsic speeds of gravitational
¢¢é are equal in magnitude (®x 108 ms~" in vacuo). waves and the associated gravitational (or static)

K time dimensiong/intrinsic gravitational (or intrinsic

Likewise the speed of proper (or classical) intrinsic elec- ~ static) timedimensionsin a universe
tromagnetic waves Sc_’f proper intrinsic enefgy) in the pro- - Ao as there is a hierarchy of masses of a particle or object
perintrinsic spacey’ is ¢c,; the speed of relativistic intrinsic 5 a hierarchy of electromagnetic waves in a universeg ther
electromagnetic waves (of relativistic intrinsic energy) s a hierarchy of gravitational waves in a universe. Thus cor
in the relativistic intrinsic SF’_aCW, is ¢cy, where from the reqnonding to a quantum of absolute gravitational wave (or
invariance of the speed of lighfic/, = ¢cy. The speeq of apsolute graviton) of absolute enerdy, aviton in the ab-
proper (or classical) electromagnetic waves (of classioal solute spacé, there is a quantum of absolute intrinsic grav-

i i i - el / . . ! . . . . .

ergy hup) in the proper _phy'_slcal Euclidean 3_spzﬁ§e|s v itational wave (or absolute intrinsic graviton) of abselir-
aryd. the speed of r_elat|V|st|c e_Igct.romagr)etm waves (of rﬁfnsic energy¢E0gmiton in the absolute intrinsic spacet
ativistic energyhv) in the relativistic physical Euclidean 3'and a quantum of absolute-absolute intrinsic-intrinsaviga-

spacex’ is c,, where, again, the invariance of speed of lighf - e (or absolute-absolute intrinsic-intrinsiegton)

implies c’7 = ¢y, and wherepc, andc, are equal in mag- o 5
nitude (to3 x 10% in vacuo). The dynamical speed of IighPf absolute-absolute intrinsic-intrinsic energy Lograviton

usually denoted by in physics is what shall be uniformly dein absolute-absolute intrinsic-intrinsic spagep, where
noted byc,, in the present theory, except if otherwise statedE,, aviton, @ FEograviton @Nd ¢PEograviton are equal in mag-

Associated with the absolute speed and absolute intrinrsl,l;[cUOIe
speedg, , ¢¢, andpeé, of absolute photon, absolute intrin-  Likewise corresponding to a quantum of proper (or clas-
sic photon and absolute-absolute intrinsic-intrinsictphae-  sical) intrinsic gravitational wave (or proper intrinsicagi-
spectively, are the absolute dynamical time ‘dimensiorf, ton) of proper intrinsic energyEy,,...i.,, in the proper in-
absolute intrinsic dynamical time ‘dimensioé, ¢t and trinsic spacegy’, there is a quantum of proper (or classi-
absolute-absolute intrinsic-intrinsic dynamical timémen- cal) gravitational wave (or proper graviton) of proper gyer

sion’ ¢oé, pot respectively. Also associated with the intrinFogravicon N the proper physical Euclidean 3-spatewhere
0 and Ej,,.,.iton are equal in magnitude. And cor-

sic speedpc,, are the proper intrinsic dynamical time dimen@EOgravit_on g ..

sion ¢, ¢t' and relativistic intrinsic dynamical time dimentesponding to a quantum of relativistic intrinsic graviagl

sion¢c, ¢t. And associated with the speedare the proper wave (or relativistic intrinsic graviton) of relativistinitrin-
~ Ot

dynamical time dimensioa, ' and the relativistic dynamicalSIC eNergye Egraviton in the relativistic intrinsic spacep,
time dimensiorc. ¢ there is a quantum of relativistic gravitational wave (df re
Y L.

ativistic graviton) of relativistic energ¥y,aviton in the rela-

In Table Ill is summarized the hierarchies of electromadvistic physical Euclidean 3-space, where¢Eq;aviton and
netic wave energigsitrinsic electromagnetic wave energiesyaviton are equal in magnitude.
speedéntrinsic speeds of electromagnetic waves and the as- The constant speed of absolute gravitational waves in the
sociated hierarchy of dynamical time dimensjamtsinsic dy- absolute space is the absolute static speed (or absolute grav-
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itational) speed to be denoted by; the constant speed OfTabIe IV: Hierarchies of spacetim@#rinsic spacetimes, gravita-

U o . iy tional wave energintrinsic gravitational wave energy, spegds
absolute intrinsic gravitational waves in the absolutéristc oin 9 9y, speg

. S . trinsic speeds of gravitational way&grinsic gravitational waves
spacepp is the absolute intrinsic static speed (or absolute in- P 9 Y 9

trinsic gravitational) speed to be denotedddy, and the con- and the associated gravitational (or static) time dimengiunsisic
stant speed of absolute-absolute intrinsic gravitatioreales gravitational time dimensions in a universe.

in the absolute-absolute intrinsic-intrinsic spaggp is the State 1 State 2 State 3 State 4
absolute-absolute intrinsic-intrinsic static speed @sadute- A . ,

absolute intrinsic-intrinsic gravitational speed) to endted Egraviton Egraviton E graviton Egraviton
by ¢¢c,, whereé,, ¢é, andgeé, are equal in magnitude (to 5 R ,

3 x 108 mys). K K K K

>

>
Q

>

cgt’ cgt

>

Likewise the constant speed of proper intrinsic gravita-
tional waves in the proper intrinsic spage’ is proper in- "
trinsic static speed (or proper intrinsic gravitationateg) | ¢Eyraviton | Egraviton | OE hyaviton | @Eseaviton
¢cy, and the constant speed of relativistic intrinsic gravita-

g

tional waves in the relativistic intrinsic spage is relativis- PPy Piq pcq pcg
tic intrinsic static speed (or relativistic intrinsic grtational P . ,
speed)¢c,, Where by virtue of the invariance of the speed PPy PPt Pyt pegdt pegt

of gravitational wavesgc; = ¢c,. The constant speed of

proper gravitational waves in the proper physical Euclidea

3-spacey’ is the proper static speed (or proper gravitational

speed)c; and the speed of relativistic gravitational waves in

the relativistic physical Euclidean 3-spakss the relativis-

tic static speed (or relativistic gravitational speeg)where,

again,c; = c,4, andé¢c, andc, are equal in magnitude, (to

3 x 108 mys).

gra\,fi\tsast?c():r:ztlesdp:;lg theaatl)zzcl)lljl:éegrsatlsittlgtiz%zlaSvas\c/)ésaits)iﬂy%ﬁinSiC gravitational time (or intrinsic'static) dimeoas in
LN L .. auniverse, at the four states of the universe.

absolute static time ‘dimension’ (or absolute gravitagibon

time ‘dimension’)¢,¢; associated with the absolute intrinsic

static speed (or absolute intrinsic gravitational spejgg)of

absolute intrinsic gravitational waves is the absolutennt

sic static time ‘dimension’ (or absolute intrinsic gratitaal

time ‘dimension’) ¢¢,¢t and associated with the absolut

absolute intrinsic-intrinsic static speed (or absoluieedute

intrinsic-intrinsic gravitational speed>)aség of absolute-abso-

lute intrinsic-intrinsic gravitational waves is the ahgelab-

solute intrinsic-intrinsic static time ‘dimension’ (or sdiute-

absolute intrinsic-intrinsic gravitational time ‘dimeos’)

We find from Tables IIl and 1V and the discussions lead-
ejpg to them that electromagnetic waves possess dynamical
speed:,, 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 speeq relative to all frames. On
the other hand, gravitational waves possess static (oitgrav

FORN tional) speed,, which is not made manifest in actual transla-
PP PPt. tion in space. Hence a gravitational wave, although possess

Also associated with the intrinsic static speed (or intdnsgonstant speed;, = 3 x 10° nys, relative to all frames,
gravitational speedyc, of intrinsic gravitational waves arejs stationary in space always relative to all frames. (T fa
the proper intrinsic static time dimension (or proper imsiC that a particle that possesses gravitational speéd) = ¢,
gravitational time dimensionjc,¢t’ and the relativistic in- possesses zero dynamical speed relative to all frames shall
trinsic static time dimension (or relativistic intrinsicayita- pe demonstrated elsewhere with further development). Thus
tional time dimensionjc,¢t. And associated with the statiche ether of gravitational waves is a static ether, which al-
speed (or gravitational speed) of gravitational waves arethough possesses constant spegds stationary relative to
the proper static time dimension (or proper gravitatiomaét g frames. The fact that gravitational waves do not propa-
dimenSion)Cgt/ and relativistic static time dimension (Or relgate in Spacetime ia priori in the present theory_ This fact
ativistic gravitational time dimensiony),t. shall be justified formally with the development of the theor

Summarized in Table IV are the hierarchies of gravitaf ‘propagation’ of gravitational waves elsewhere with-fur
tional wave energjntrinsic gravitational wave energy; spiher development. The concepts of ether of electromagnetic
eeds of gravitational wavgstrinsic speeds of intrinsic grav-waves and ether of gravitational waves shall likewise be iso
itational waves and gravitational (or static) time dimensi lated elsewhere with further development.
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2 Spacetimefintrinsic spacetime, massfintrinsic mass where the operatiot should be interpreted as composition

and other parameterg/intrinsic parameters as com- or union of the two items it connects into one item.

posed of metric static (or gravitational) components However, as has been adequately explained fétreéint

and affine dynamical components points in the previous papers, in sub-sections 1.2 — 1.3]pf [3
for instance, as well as between Fig. 1 and Fig. 2(a) of this
paper, the Euclidean 3-spaE& of the positive time-universe
with respect to 3-observers in it, is geometrically cortedc
to one-dimensional spagé, which further transforms into
According to Table lll, the physical spacetime of dynamigge time dimension relative to 3-observers in our Euclid-
including electromagnetism i€, ¢, t) or (z',2%,2°,¢,t), ean 3-spac&, as happens between Fig. 2(a) and Fig. 3(a) of
and according to Table VI, the physical spacetime of gravit@e first part of this paper [10] for transformation of abselu
tional theories i¥, ¢, t) or (2!, 22, 2%, ¢, t). The dynamical spaces:© to absolute time dimensia#i. It then follows that
time dimensiorc,, ¢ could have been written as ¢, in Ta- ¢t can be replaced by’ and indeed by in Eq. (13) to have
ble Ill, and the static (or gravitational) time dimensiogpt
could have been written agt, in Table IV, connoting dif-
ferent kinds of time parametets for dynamics, electromag-
netism and other non-gravitational dynamical laws or pher
nomena and, for the laws of gravity. This being the case, 20 =90 U x° (2b)
the kind of clock required to measure the times of events in g
dynamics, electromagnetism and non-gravitational dynami
cal events would be fferent from the kind of clock required  Thus the fact that our time dimension is composed of the
to measure the times of events in gravitational phenomestatic (or gravitational) time dimension component and dy-
However the same clocks are used to measure time in fgmical time dimension component, implies that the Euclid-
namics, electromagnetism and gravitational phenomena. Ban 3-spac&’ of the positive time-universe is composed
same timet appears in mechanics, Maxwell equations amd the static (or gravitational) component and the dynaiica
theories of gravity. The dlierentiation of time dimensioat component. It follows from the established perfect symgnetr
into the dynamical time dimension and the static (or grawf state and perfect symmetry of natural laws among the four
tational) time dimension must be done byfeientiating the universes isolated in [1-4] that the Euclidean 3-space of ou
speed c inta, andc, only, yielding the two dimensions, ¢t universe is composed of the static (or gravitational) compo

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

P’ =py U pg (2a)

andc,t. nent and the dynamical component as well. That is,
Now c, is the maximum over all dynamical speedsf
particles and bodies, where only the massless particleof el Y=¥,U3%q 3)

tromagnetic waves namely, photon and massless non-gravita
tional fields propagate at speegdin vacuum. In other words, And Egs. (2b) and (3) obtain for the Euclidean 3-spaces of
¢, is the maximum over all velocities in the special theoitpe negative universe and the negative time-universe ds wel
of relativity (SR). Hence the time dimension to appear in Thus let us denote the physical 3-space of dynamics, elec-
the special theory of relativity (or in dynamics), electagn tromagnetism and other non-gravitational dynamical laws b
netism and non-gravitational dynamical laws is the dynaimic:,; as already done above, with coordinates (or dimensions)
time dimensior, ¢. to be denoted by, x? andx?, and the physical 3-space of

Likewisec, is the maximum over all gravitational (or stathe theories of gravity by’,, as already done above, with
tic) speedsV/, () that can be established in in the properoordinates (or dimensions) to be denotedrhyx? andz?.
Euclidean 3-spac®’ or relativistic Euclidean 3-space by Thus the flat four-dimensional spacetime of special relativ
a gravitational fields source or a combination of gravitaio ity, electromagnetism and other non-gravitational dyrcani
field sources. Therefore it is the static (or gravitationiatie laws purely (i.e. when hypothetically isolated from thewgra
dimensionc,t that should appear in the theories of gravitjtational spacetime) i§¥q , c,t) = (X' x2, X3, ey t), while
(classical and relativistic). It is,¢ that should appear in thethe four-dimensional spacetime of relativistic gravityrgly
theory of gravitational relativity (TGR) on flat four-dimen (i.e. when hypothetically isolated from the spacetime of dy
sional spacetime in every gravitational field isolated ia tmamics) in the context of the present theory(3%, c,t) =
present theory in [9]. (zp, 22,23, cqt).

The fact that the time dimensienis composed of the sta-  The fact that the physical 3-space is composed of grav-
tic (or gravitational) time dimension and the dynamicalgimitational 3-spacel, and dynamical 3-spacg; and that the

dimension shall be stated as follows physical time dimensiont is composed of the gravitational
(or static) time dimension,t and the dynamical time dimen-
ct =cgt U cyt (1) sionc,t shall be represented by the following
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shall be represented for the hierarchy of intrinsic spacesi

1 2 .3 1 2 .3 1 2 3 as fO"OWS
Nzt 2%, 2%) = By(z,, x5, 2,) U Xalx', X% x°)  (4a)
ct = cgt U eyt (4b) op = 9pg U OX
/ — / !
. . . o' = 9opy U ox
where, again, the operatianmust be interpreted as compo- 6p = op. U % ©)
sition of the two items it connects into one item. pA o p{ X .
A particle moving at a dynamical velocity through ra- bPp = PPpy U oPX

dial distance from the centre of a gravitational field source
of inertial mass\/ possesses dynamical velocityand grav- 2.2 The hierarchy of co-moving speedg/intrinsic co-

itational veIocitng(r) given by coordinate definition as fol- moving speeds as composed of gravitational and dy-
lows namical components
¥ dx  diy L o ) . N .
ardt U Y U Vy(r) (5a)  The hierarchy of co-moving speéufrinsic co-moving

lﬁ,geeds associated with the hierarchy of spacetinigasic
Spacetimes, shown in Fig. 12(a) and discussed in section 4
of part one of this paper [10], is likewise composed of the

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

dz  dy gravitational and dynamical components. That is,
— == =1 (5b)
dt  dt
. L o ) Vo = Vog U Vog
And in a situation where a particle is at rest relative to the _ ;
observer in a gravitational field Vo = Wog U $Voa
9 ! V()A = VoAg U VOdA
dt  di, Vo = oVoy U dVia ®)
= =) (50) ; s
dt dt Vo = VogUVoq
Equation (5c) is an important relation to note, because the PpoVo = opVog U ¢V oy

right-hand side is usually set to zero in this situation (of a
sence of motion).

Likewise a craft being accelerated by its engine aw
from the surface of the earth, possesses both inertial (or
namical) acceleratiod and gravitational acceleratighgiven
by coordinate definitions as follows

Thus for the constant co-moving spelg = ¢, at every
int along the proper and relativistic time dimensietignd
%qﬁ% = ¢cy at every point alongcgt’ andqbcqbt;f/o =Co
at every point along the absolute time ‘dimensiéh’ ¢V, =
¢co at every point along absolute intrinsic time ‘dimension’
dept andgpVy = ¢oc, at every point along the absolute-
?’z  d’x  dPE,

— === 2L =aug (6a) absolute intrinsic-intrinsic time ‘dimensiom¢gcodt in Fig.
ez dt dt 12(a) of [10] we have
If there is no gravitational field, then
Co = Cog ] Coy
2z d’Y pco = Pcog U dcoy
" aez (6b) G = éo U &
OA OAg O'yA 9)
A . . . . . . d)CO = ¢Cog U d)c()’y (
nd if there is no inertial acceleration, such as when there i A A A
no test particle at the location in the gravitational fieldrth Co = CtogUcoy
dPco = Ppcog U i,

&z &z,
az - a9 (6¢) As deduced in section 4 of part one of this paper [10],
the hierarchy of time dimensiofistrinsic time dimensions

In a nutshell, only static (or gravitational) velocity ispo shogld actually b.e dgnoted n terms of the hierarchy ,Of co-
sible in the gravitational spacetim&,, c,t) and only dy- moving spAeedmtrAlnAsuAE co-moving Epeeds ast, pcodt, cot’,
namical velocity is possible in the dynamical spacetiig, ¢co¢t’, éot, dpeodt, cot andepcopet. Itis for aesthetics and
Cy t), while both static (or gravitationa|) Ve|ocity and dynamn order to be consistent with the usual notation of time di-
ical velocity are possible in the compound spacetjiect). Mensions ast’ andct in physics that the hierarchy of time

The two-dimensional intrinsic spacetime (or nospacdimensiongntrinsic time dimensions has been retainedtas
notime) (¢p, ¢cot) is likewise composed of the dynamicalbcot, ct’, pedt’, ét, pégt, ¢t andgpipept, as noted in section
component to be denoted Wy, ¢c, $t), and the static (or 4 of [10], while emphasizing the need to note that= ¢,
gravitational) component to be denoted(By,, ¢c,ét). This in ct’ andct; ¢pc = ¢cg in pept’ and pedt; ¢é = ¢éo in
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oégt, etc. Thus the fact that the hierarchy of time dimeimtrinsic-intrinsic dynamical co-moving spee;fzjféo7 is equi-
siongintrinsic time dimensions is composed of static (or gravalent to zero absolute-absolute intrinsic-intrinsic ayrcal

itational) and dynamical components should be written @& tgpeed(¢¢‘}d = 0). Consequently the presencedm‘»éow at

natural notations as follows every point along the absolute intrinsic dynamical time di-
cot = cogt U coyt mensionwém oot does not lead to absolute-absolute intrin-
dcodt = ¢co Pt U deo, ot sic-intrinsic translation (or absolute-absolute intigasitrin-
cot’ = cogt’ U coyt’ sic flow) of ¢¢co, ot along its positive direction.
peodt’ = deogdt’ U dcoypt! Having taken proper note of the discussions in the fore-
Cot = Cogt U Coyt (10) going three paragraphs, we shall again for aesthetics and in
PCopt = PCogpt U ¢pCoy Pt order to be consistent with the usual notations of time di-
ot = ;;Ogg U éowf mensions simply ag’ andet in physics, simplify the natural

T 5 4 5 4 notations of the hierarchy of time dimensigingrinsic time
b0ioddt = dlogdst U doio, oot y f

dimensions in system (10) as follows
wherecy, is a static (or gravitational) co-moving speed,,

is a dynamical co-moving speegr,, is an intrinsic static ct . - Cqt Ut Cyt ,
(or gravitational) co-moving speedico., is an intrinsic dy- ¢§¢ B ¢c§’¢u V (f,c "¢
namical co-moving speedi, is an absolute intrinsic sta- ; ot B ;9 o CJ be ot
tic (or gravitational) co-moving speedi, is an absolute- ctc _ écf U e “r (11)
absolute intrinsic-intrinsic dynamical co-moving speett;. oy I
It must also be remembered that the gravitational (or sta- (bc ot - ?Cé’qbt U be” ot
tic) co-moving speedy, (= 3x 10% m/s), is equivalent to ¢t = et Uyt X
zero gravitational speed;(r') = 0). Consequently the PPedPt = P PPt U poé, pot

presence of,, at every point along the gravitational time di- ] . . _
mensions:y, ¢’ andco, does not lead to the presence of gray- 1 he notations in system (11), which have been adopted in
itational field and gravitational potential along,’ andco,t. 1ables Il and IV and in Egs. (1) and (4b) shall be adopted
Likewise, the dynamical co-moving speed, (= 3x108 hepcefqrth, except when passing reference to the natural no
m/s), is equivalent to zero dynamical spe@d, = 0). Con- tations in system (20) becomes necessary. It must only be re-
sequently the presencef, at every point along the dynam_membered that system (11) is the same as system (10). Con-
ical time dimensions,. ' andc,. ¢ does not lead to transla-S€quently the compound speeid ct’ andct is the compound
tion (or flow) of ¢, ¢’ andcy, ¢ along their positive directions. C0-moving speedy; the speed in c,t’ andc,t IS the gravi-

The absolute intrinsic gravitational co-moving speeég, tational co-moving speed,; the speed, in c,t’ ande, t is
is equivalent to zero absolute intrinsic gravitational expethe dynamical co-moving speeg,; etc. These facts shall be
(¢‘7g(¢¢) = 0). Consequently the presencedat,, at every stated explicitly by the following equivalence
point along the absolute intrinsic static (or absoluteiratr

. .o . . R ~ t = t t = t t
sic gravitational) time dimensiopé, , ¢t does not lead to the  © gt Uy Cogt U oy

presence of absolute intrinsic gravitational field and atiso  9¢9t = dcgPt U gcydt = deogdt U deoq dt
intrinsic gravitational potential alongé,¢f. Likewise, the —ct’ = cot' Uyt = cogt’ U coyt’
absolute intrinsic dynamical co-moving spegtd., is equiv-  ¢cot’ = degpt’ U ey dt’ = peogpt’ U deoy ot
alent to zero absolute intrinsic dynamical spéetl; = 0). & = ¢t U et = Cogt U &gyt

Consequently the presence @y, at every point along the . - Y .
S . . . : A t = g0t U 4
absolute intrinsic dynamical time dimensiofy., ¢ does not ¢C¢ djcid) R ?CW A
lead to absolute intrinsic translation (or absolute isiin ¢t = G4t UGyt = Cogl U oyt
flow) of ¢y, ¢t along its positive direction. 2,5 o 5 2
o s t = t U t U
The absolute-absolute intrinsic-intrinsic gravitatiboa- 99c99 WCAQ 99 . (MSCAOQ 9 .
moving speedbpéy, iS equivalent to zero absolute-absolute PPCy OPt PP PPt

Plogdt U éo, ot

C I 2o 12)
intrinsic-intrinsic gravitational spe \% =0). Con- i o o (.

9 - peed g.((br) ) As a final remark in this sub-section, it is interesting to
sequently the prefser)cg@fb_cog_ at cevery point aIc_mg_the _abso'note that two distinct ‘speeds’ of signals namelyfor elec-
Iu_te-abéoluteﬁlntrlnflc-lntnnsm static (or gravitatal) time tromagnetic ‘signals’ and, for gravitational ‘signals’, where
dimensionggco, ¢t does not lead to the presence of absqdoth are numerically equal ®-108 mys (in vacuo in the case
ute-absolute intrinsic-intrinsic gravitational field dysolute- of electromagnetic ‘signals’), have been deduced newly in
absolute intrinSiC-intrinSiC gl’aVitatiOI’la| pOtentiabElg the this paper_ On'y one Speed of ‘Signa|s” usua”y denoted by
‘dimension’ (;Sgbéogqbgfn?. Likewise, the absolute-absolute:, which is dynamical and hence corresponds to the speed
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¢ of electromagnetic waves in the notations adopted abo{@r, gravitational) veIocitng(r) and gravitational accelera-
is known until now in physics. The speeds of ‘signais’of tion g, since gravitational velocity and gravitational accel-
electromagnetic waves angl of gravitational waves are quiteeration are impossible in the dynamical spacetiixig, c,t).
apart from the dynamical co-moving spegd and the static Thus the dynamical mass of a particle or body does not in-
(or gravitational) co-moving speeg, that appear in the timeteract with an external gravitational field nor is it a souofe
dimensions:.,t (= ¢y, t) andc,yt (= co4t), Which are not to gravitational field. It is the non-ponderable “light mas$'ao
be referred to as speeds of ‘signals’, sirge is equivalent particle or body that has no weight in an external gravitatio
to zero dynamical speed angl, is equivalent to zero gravita-field. Consequently the dynamical mass does not qualify to
tional speed. be called gravitational mass (passive or active) [11].
On the other hand, the dynamical mass will respond to

2.3 Themassof aparticleor body ascomposed of static  an inertial force or an inertial acceleration by moving if-is

(or gravitational) mass and dynamical mass lated in its spacetiméX,, c,t). The dynamical mass in its
The co-existence in nature of the spacetime of gravity ap@acetime therefore qualifies to be called the inertial mass
the Spacetime of dynamics and e|ectr0magnetism' |mp|.§s,ﬂqdynamlcal mass with net electric charge, which is isolated
co-existence of static (or gravitational) mass to be dehof8 its spacetimgXy, c,t), will move in an external electro-
by m, or M, and dynamical mass to be denotedrhy or magnetic field, sincé%,, c,t) is the spacetime of electro-
M, for every material particle or body, so that the dynamic&lagnetism. The dynamical mass may be said to also possess
mass of a particle or body exists in the spacetime of dynam@€ctromagnetic inertia in this situation.
(24, ¢, 1), while its gravitational mass exists in the spacetime The gravitational mass,, and the dynamical mass, of
of the theories of gravity>,,c,t). The fact that the massa particle or body, (each with unit of kilogramme), are equal
m is composed of the gravitational mass and dynamical mésgnagnitude and volume and have the same shape. How-

shall be represented as follows ever while the magnitude of the gravitational mass traaslat
into the weight of the particle or body in an external gravita
m=mg U my (13) tionalfield, its dynamical mass does not translate into tigig

as mentioned earlier. The gravitational mass of a particle

The gravitational massy, of a particle or body dwells or body occupies a volume of the gravitational 3-spage
in the gravitational spacE,. It is the actual or ponderablewhich is equal to the volume of the dynamical 3-spate
quantity of matter of the particle or body. If isolated in itgccupied by its dynamical mass. They are always tied to-
spacetime(X,, c,t), the gravitational mass can possess (gether but in their respective spaces (or it can be saidleat t
acquire) gravitational (or static) velociﬁs?g(r) and gravita- dynamical massn, in the dynamical spacg, is embedded
tional accelerationy but not dynamical velocityy and dy- in the gravitational mass:, in the gravitational spacg, al-
namical acceleratiod’, since dynamical velocity and dynamways), the two thereby constituting the observed compound
ical acceleration are impossible (B, ¢,t). Hencem, can- massm in the compound 3-space.
not move if isolated in%,, ¢,t). Consequently the gravita- The compound mass in the compound 3-spa¢écom-
tional mass cannot respond to a contact (or inertial) fonEe bines the properties of the gravitational masg isolated in
push, pull, elastic or any other) impressed on it, by movinne gravitational spacetim&,, c,t) and the dynamical mass
if isolated in its spacetime. It therefore does not qualifpé m, isolated in the dynamical spacetifi€,, ¢, ¢). It is the
called inertial mass when isolated(iB,, c4t). observed mass of a particle or body, which can be touched or

The gravitational mass., is the mass that interacts withheld by hand, (in the case of macroscopic objecty virtue
an external gravitational field. Itis therefore the “heawaasi’ of its material (or ponderable) gravitational mass compone
of a particle or body that gives the particle or body its weigh The inertial force of push, pull, elastic or any other can
in a gravitational field. However if isolated in its spacetimbe impressed on the compound mass, which will move in re-
(X4, cqt), the gravitational mass cannot move even if it intesponse by virtue of its dynamical mass component in the dy-
acts with an external gravitational field and possesses-graamical spacetime. The compound mass therefore qualifies to
tational acceleration. It is the source of the gravitatiggea be called inertial mass. The compound mass in the compound
tential and gravitational field of a body. It indeed qualifies proper spacetime is the source of the gravitational field of a
be called gravitational mass. body and will interact with an external gravitational field b

The dynamical mass of a particle or body, on the othertue of its gravitational mass component in the gravataail
hand, is not an actual or ponderable quantity of matter. sfiacetime. The compound mass in the compound spacetime
exits in the dynamical 3-space;. This implies that if iso- again qualifies to be called gravitational mass. Thus the ob-
lated in its dynamical spacetimg,, c,t), a macroscopic served compound mass of a particle or body in the com-
dynamical mass cannot be held or touched by hand. If igmund 3-spack is both the gravitational mass and the inertial
lated in (X4, cyt), the dynamical mass can possess dynamass of the particle or body, as known from experience [11].
ical velocity ¢ and dynamical acceleratiod but not static 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 graviT&-b'e V: Hierarchies of gravitational spacetifiesinsic grav-
tional mass. The electron (and its anti-particle) is ongiglar 't@tional spacetimes and gravitational magsesnsic gravita-
that possesses dynamical mass, usually denoteddyybut tional masses in parallel with the hierarchies of dynami-
zero gravitational mass. This is so since the electronic réd Spacetimeitrinsic dynamical spacetimes and dynamical

mass satisfies the following exact relation classically, massentrinsic dynamical masses in a universe.

moec? = €2/4meqroe (14) Hierarchy Static or gravi- Dynamical

tational componen component
This exact classical relation implies that the energy stame 2 o4 5 2 32
electromagnetic field within the rest mass of the electron js Absolute- (EE” Col; fnog)i (Zdj CVt;AmOd)AA
equal to the rest-mass-energy of the electron classiciig | absolute (6dpg, pPCadPt; | ($DX, DPCy Pt;
implies that the rest mass of the electmae is pure elec- dPdMog) dPMoq)
tromagnetic mass, which is a dynamical rest mass resident[in - N ) A
the proper (or classical) dynamical Euclidean 3-spagelf | Absolute (g, Egt;10,) (Xa, &y t;1m04)
energy was also stored in gravitational field and in the other (pg, Dy dt; (pX, pé-, ¢t;
fundamental force-fields within the electron, (in whicheas P1iog) d1Mod)
the electron possesses not purely electromagnetic reshmas
then the classical relation (14) would be inexact. We can con Proper (35, cgt’3mog) (3% ey t'smoa)
clude from this that the electron is non-ponderable (or ‘im¢ (ppy, pegdt’; (X', pey ot
material’) classically. PMmog) dmoq)
In the light of the foregoing, the equivalent massesg of o

electrical energy stored in an electrostatic or uniforncigle | Relativistic | (3, cgt;my) (Ea, cyt;ma)
field and magnetic energy stores in a magnetic field are equiv- (bpg, pegdt; pmy) | (b, ey ot; pma)

alent dynamical masses, which shall be referred to as equiva

lent electromagnetic masses because of their origin fren el

tromagnetic field. The electronic mass shall be referred

to as equivalent electromagnetic mass that resides in the dy . )
namical 3-spac&,, since it arises from energy stored in elediKewise for graviton:
trostatic field within the electron. The electron (and itsi-an

particle) is a state of pure equivalent electromagneticsmas

(i.e. not attached to other material particle with compound Mophoton
mass) which, all the same, possesses the properties ofia part dynamical rest mass)
cle namely, spin, magnetic moment, etc. The electron and its
anti-particle are the only particulate states of equiviaddec-
tromagnetic mass. Other states of equivalent electrontiagne dynamical rest mass)
mass are not pure (or are not particulate states) because the

are always attached to particles and bodies with compound

mass. I . . .
. . There is in nature a hierarchy of dynamical spacetimes
~ On tr?e other hand, the Iblack hol_e”:s one maaP;OSC?p'C A the associated hierarchy of dynamical masses of every
ject with pure gr_awtatlon_a mass. N _rest mass, of a particle or body, which co-exists with (or which is embedded
black hole of radius, satisfies the following exact relatlon,in) the hierarchy of gravitational spacetimes and the assoc
2 9 ated hierarchy of gravitational masses of every material pa
Maycy = 2G My /rop (15) ticle or body, (except the electron with pure equivalentele
. . . . .fromagnetic mass, black hole with pure equivalent gravita-
Again this relation states that the energy stored in graw{%nal gr]nass and photon and gravitor? with gero gravi?ational
tional field within the rest mass of a black hole is equal to trllgass and zero electromagnetic (dynamical) mass), as sum-

rest-mass-energy of the black hole, which means that the rrﬁ?lrized in Table V. The electron, black holes, the photon and

mass of a black hole is pure gravitational mass. This is 0! :
. . ﬁe graviton are not encompassed by Table V.
true for other macroscopic objects that possess both gravi

tional mass and dynamical mass. Finally, just as the natural notations for the hierarchy of
The fact that photon possesses zero rest mass implies tina dimensiongntrinsic time dimensions are as contained in
it possesses both zero dynamical rest mass and zero grasgifatem (10), the natural notations for the hierarchy ofwequi
tional rest mass. Consequently the photon is purely imnaent masgquivalent intrinsic mass of material particles and
terial with zero inertial and zero gravitational attribsitend bodies in the hierarchy of time dimensigingrinsic time di-

(zero grav. rest mass U zero

Mograviton = (zero grav. rest mass U zero
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mensions are the the following

B/
¢E/¢cg
E/&

6" /c3

E/é

ooE ) pid

Eg/c%g U Ed/c%,y

(in cogt U coyt)

¢E9/¢ng U ¢Ed/¢c(2)'y

(in gcogpt U peoy ¢t)
Ey/ciy U Ey/ct,

(in Cogﬁl U Cofyt/)

OBy /¢ty U GE,/ o3,

(in ¢peogot’ U deoy ot')
Eg/é%g U Ed/ég'y

(in éogtA U éO’y tA)

P, /¢c0g U ¢>1L3d<;sé§7

(in qbcog¢t U ¢éoy Pt)
E,/e,0 Ea/éd,

(in é()gl,z U éO’Y tA)
¢¢Eg/¢¢00g U ¢¢Ed/¢¢607
(in pdlogddt U dpoio, ¢¢t)

(16)

wherecy, is a static (or gravitational) co-moving speed,,

is a dynamical co-moving speedr, is an intrinsic static

shall be simplified as follows for the same reasons

E/c? = Ey/ci U Eq/ci (incgt U cyt)
GE[ = GE,/¢c2 U ¢Eq/pc

(in ey pt U gy ¢t)
E'/c? = E)/cZ U E}/c} (incgt' Uc,t)
OB’ [¢c? PE,/pc; U G}/ pey?

(in pcgpt’ U gey gt’)
E/é& = B,/ U Eq/et(inégt U &)
0B[¢c* = 6E,/¢c; U ¢Ea/pey

(in péqt U ¢, ¢t)
E/32 = B,/ U E./& (indiudi
GOE/90e* = GoE, /9o U doEa/doe]

(in gy ¢t U o, doit)

(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 ‘iine’ shall also be used loosely
or literally to describe the compound spacetime and its con-
stituents and the compound mass and its constituents.dn thi
regard, the compound four-dimensional spacetifect) is
a metric spacetime, as well known. The four-dimensional
gravitational spacetiméX, , c,t) component of(X, ct) is
likewise a metric spacetime, while the four-dimensional dy
namical spacetimé, , ¢, t) component of X, ct) is an df-
ine spacetime, where, as used here, ‘metric’ has the literal
meaning of ponderable with respect to observers in the met-
ric spacetime, while ‘iine’ has the loose meaning of non-
ponderable with respect to these observers.

The compound absolute intrinsic spacetme (or absolute

(or gravitational) co-moving speedicy, is an intrinsic dy- nospace-notime)p, #égt) and the gravitational absolute in-
namical co-moving speedicy, is an absolute intrinsic sta-trinsic spacetime (or gravitational absolute nospacéwet

tic (or gravitational) co-moving speedipé, is an absolute- (¢hg, ¢¢t) are metric absolute intrinsic spacetimes (or
absolute |ntr|nS|c |ntr|n5|c dynamical co- moving speet; Metric absolute nospace-notimes), whereas the dynantical a

andE = mc}; E, = mgcoq, E, = mdcow, OFE = ¢maocd;

¢¢E ¢¢mo¢¢co,¢¢E _¢¢m09¢¢60916tc

solute intrinsic spacetime (or dynamical absolute nospace
notime)(ox , ¢¢, #t) is an dfine absolute intrinsic spacetime
(or afine absolute nospace-notime). Again ‘metric’ has the
literal meaning of ponderable with respect to hypothetical
absolute-intrinsic-rest-mass-observers in the metriolaibe
intrinsic spacetime, while fane’ has the loose meaning of

The notations in system (16) are the natural notatiomsin-ponderable with respect to these hypothetical alesolut
However just as the natural notations in system (10) for thwrinsic-rest-mass-observers.

hierarchies of time dimensiofistrinsic time dimensions are

An absolute intrinsic metric theory with absolute intrmsi

replaced by those in system (11) for aesthetics and in oodeRiemannian spacetime geometry (Fig. 4 of Fig. 11 of [7] that
be consistent with the usual notatiarts andct for the time becomes Fig. 5 of [9] in a gravitational field), can be formu-
dimensions in physics, the natural notations in system (1&ded in terms of the absolute intrinsic coordinates of edrv
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metric compound absolute intrinsic spacetitfag , pépt) spacetimgX,, ¢, t) naturally, the motion ofng in £, drags
and the coordinates of curved metric absolute intrinsigigrathe gravitational mass:, of the particle in¥, along. Con-
tational spacetimepp, , qbégqbf ), but not in terms of absolutesequently the special theory of relativity (SR) is obserasd
intrinsic coordinates of thefane absolute intrinsic dynamicalmotion of the metric compound massin the mixed space-
spacetime ¢x , ¢¢, ¢t). time (X, ¢, t), the static (or gravitational) time dimensiog¢
The compound proper intrinsic spacetini@y’, pcgt’) being absolute (and hence not a dimension) in the context of
and the proper intrinsic gravitational spacetitey , c,¢t') SR. Likewise the theory of gravitational relativity (TGR) o
are metric intrinsic spacetimes, whereas the proper intrftat four-dimensional spacetime, started within a long eang
sic dynamical spacetimgpx’, ¢c, ¢t') is an dfine intrinsic metric force field in [8] and adapted to the gravitationaldiel
spacetime. The compound relativistic intrinsic spacetinme[9], which shall be revisited elsewhere, involves the met
(op, pcgpt) and the relativistic intrinsic gravitational spaceric compound mass in the mixed spaceti®& c,t), the dy-
time (¢pg, PcyPt) are metric intrinsic spacetimes, whereasamical time dimension, ¢ being absolute (and hence not a
the relativistic intrinsic dynamical spacetinfey, ¢c, ¢t) is dimension) in the context of TGR.
an dfine intrinsic spacetime. Electric and magnetic fields exist and propagate in the
The compound mass: in the metric compound Euclid-affine dynamical spacetim&,, ¢, ¢) naturally. However as
ean 3-spac& and the gravitational mass componemj in electric field and magnetic field propagateip, they are ob-
the metric gravitational 3-space, are metric masses, (thaserved in the compound 3-sp&te Hence electromagnetism
is, ponderable mass with respect to observers in the meanmel the theory of propagation of electromagnetic waves in-
spacest or X)), while the dynamical mass; and the equiv- volve the mixed spacetime, ¢, ¢). Likewise gravitational
alent electromagnetic massemin the case of the equivalenffield § exists in the gravitational spacetinf&,, c,t) natu-
mass of electrostatic energy stored within a macroscopic odlly, but is observed in the mixed spacetifg c,t).
ject with net electric charge ande in the case of the electron  Thus the splitting of the compound time dimensiointo
with unit electric charge, in thefine dynamical 3-spacgé; the dynamical time dimension, ¢ and the static (or gravita-
are dfine masses, (that is, non-ponderable mass with respietal) time dimensior,t is all that shall be required in the
to observers in the metric spaks. non-gravitational and gravitational laws. All the lawsahwe
The compound absolute intrinsic rest mass (or compouthé compound 3-space, the compound masses of par-
absolute nomassg)m in the metric compound absolute inticles and bodies and other compound physical parameters.
trinsic spacepp and its absolute intrinsic gravitational resthe validity of this fact shall with further development bkt
mass componenirigg in the metric absolute intrinsic grav-present evolving theory.
itational spaceyp,, are metric absolute intrinsic rest masses, Now let the metric gravitational mass, of a given shape
whereas the absolute intrinsic dynamical rest ngags, and of a body occupy a volumé&  of the metric gravitational
equivalent absolute intrinsic electromagnetic rest méssclidean 3-spac&,. Then the #ine dynamical massy,
omoem and ¢mee in the case of the electron, in théiae of the same magnitude and shape as the gravitational mass
absolute intrinsic dynamical spagg, are dfine absolute in- m, of the body, occupies equal volunié of affine dynami-
trinsic rest masses. cal Euclidean 3-spacg,;. However any magnitude offine
The compound intrinsic rest mass (or compound promimamical massn, in affine dynamical spacg, is equiv-
nomass)pmy in the metric compound proper intrinsic spacalent to zero magnitude of metric gravitational masg in
¢p’ and its intrinsic gravitational rest mass compongint,, the metric gravitational space,. Moreover any volumé’
in the metric proper gravitational intrinsic spage,, are met- of the dfine dynamical Euclidean 3-spagg; corresponds
ric intrinsic rest masses, whereas the intrinsic dynamiestl to zero volume of the metric gravitational Euclidean 3-gpac
masspmoq, ¢moem andemoe in the case of the electron, in¥,. It then follows that the #fine dynamical mass:, of any
the dfine proper intrinsic dynamical space (dfime proper shape occupying any volumé of affine dynamical spacg,
dynamical nospace)y’, are dfine intrinsic rest masses. of a body is &ectively a mass-point of zero metric mass at
The compound relativistic intrinsic magsn in the met- the centroid of the metric gravitational mass of the body
ric compound relativistic intrinsic spagg and its intrinsic in the metric gravitational Euclidean 3-spaZg. The body
gravitational relativistic mass componepitn,, in the met- thereby possesses a composite mass m, U mg, in the
ric relativistic gravitational intrinsic spacgp,, are metric compound Euclidean 3-spaéewith respect to 3-observers
intrinsic masses, whereas the dynamical relativisticirintr in 3, as illustrated in Fig. 1(a).
sic masspmg and relativistic equivalent intrinsic electromag-  Alternatively the &fine dynamical mass:; occupying
netic massbmem andg¢me in the case of the electron, in thevolume V' of affine dynamical spac&,; can be considered
affine dynamical relativistic intrinsic space, af@irge intrin- as wholly embedded in the metric gravitational magsoc-
sic masses. cupying equal volume of the metric gravitational spageso
Although the special theory of relativity involves thff-a thatm, andm, become two-in-one entity in a volurié of
ine dynamical mass:y of a particle in the fiine dynamical the compound Euclidean 3-spaceas illustrated in Fig. 1(b).
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5 /3_observers
g T . . .
v 5 sion) of the metric compound proper Euclidean 3-spate
md%ﬁng are unit electric chargee, intrinsic classical radiugye, in-

trinsic rest massngg, intrinsic spin+#,/2 and other intrinsic
particle properties.

[y Now a macroscopic electric charge Q, which is hypotheti-
@md 5, cally dissociated from a material particle or object, peses

zero metric gravitational mass. It therefore possessas zer
gravitational attribute and zero inertial attribute. Bpan ag-
gregate number of electrons, it will occupy a volufieof
affine dynamical spacE, but zero volume of metric com-
pound spacé&.. Consequently it will occupy a point of zero
extension in% like the electron. However it does not possess
The fact thatm, andm, have equal density is clear fronthe attributes of a particle like the electron. A macroscopi
Fig. 1(b), but not from theféective Fig. 1(a). charge assumed not attached to a material particle or object

It is important to note that the weight of the compoun@PSSesses zero passive gravitational mass and cannet inter
massm = m, U mg in an external gravitational field is theAct with an external gravitational field. It is yet to be st
weight of its metric gravitational mass (the “heavy mass) however whether the electron with unit electric charge ot a
solely, since its fiine dynamical mass (the “light mass¥), tached to a metric mass will, by virtue of its particulateumat
does not interact with gravitational field and hence does hgferact with an external gravitational field, and therebgp
translate into weight of the body in an external gravitaionS€SS weight in an external gravitational field and be athct
field, as mentioned earlier. radially towards a central body.

The dfine dynamical mass is not a source of metric grav- It shall be shown elsewhere with further development that
itational field. Thus a particle with dynamical rest mass btite Lorentz-Einstein-Minkowski special theory of relétjv
zero gravitational rest mass is not a gravitational fieldseu (LEM), being a theory in thefine dynamical spacetin(&,,

A particle with this attribute is the electron (and its apdi ¢, t) naturally, is valid, in a strict sense, for the relative mo-
ticle). As discussed earlier (in the paragraph leading tien in a spacetime that is devoid of the metric gravitatlona
Eq. (14)), the electron (and its anti-particle) possesgaive field, of a particle that is not a gravitational field sourca. |
alent electromagnetic rest masge = 92/47T€o¢0eg;, but other words, LEM shall be shown to be valid for the electron
zero gravitational rest mass. The electron and its antigbar (and its anti-particle) in a gravity-free space. The modifie
are therefore not gravitational field sources. They are hd@t of LEM when the electron is in relative motion in an ex-
ever electrostatic field sources by virtue of their unit tiec ternal gravitational field and when a material particle oo
charge—e and+e. with metric compound mass, which is hence a gravitational

Although the electron possesses equivalent electromfgld source, is in relative motion within and outside an exte
netic rest massige ~ 1.09x 10731 kg (0.511 MeV), and oc- nal gravitational field shall be derived elsewhere withiert
cupies a sphere of radiuge ~ 2.8x10~'® m of the dfine development.
proper dynamical Euclidean 3-spak, it is a point particle Finally, the gravitational potentiab(r) and gravitational
(of zero extension), possessing zero metric rest mas®fiheffield § are metric gravitational parameters resident in the
being structure-less) in the metric compound proper Euclimietric gravitational spacg,, which are but observed in the
ean 3-spac&’’, as illustrated in Fig. 1(c). Associated wittmetric compound space. The energy stored in gravitational
the point-particle electron (occupying a point of zero extefield —2GMZ /" within a spherical region of’ of radiusr’

Fig. 1: (b)
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that is concentric with the rest maks, of a gravitational field itational field source and its underlying flat absolute it
source, is likewise a metric energy in the metric gravitaio dynamical spacetim@yy, ¢¢, #t) containing the absolute in-
Euclidean 3-spack;. Consequently the mass-equivalent afinsic dynamical rest mas§pMoq, 9Eq/dé2); ¢Eq =
the gravitational energWloeq = 2GMy/r'c] is a metric 17 ,4¢2 of the field source, as illustrated in Figs. 2(a) and
equivalent mass ik and>’. 2(b).

On the other hand, the electric field and the magnetic ~ The absolute gravitational field source establishes non-
field B are dfine force fields resident in thefae dynamical uniform absolute gravitational speells(7) in both the ab-
spaceX,, which are but observed in the metric compounsblute gravitational spacetin{&,, ¢,f) and the absolute dy-
Euclidean 3-spacE. The energy stored in electrostatic fielhamical spacetimg:,, . £). It also establishes non-uniform
q*/4meo 1’ or in uniform electric fieldo | E'[*V’ and uniform - 5q41 e intrinsic gravitational speed§, (¢+) in the absol-
magnetic field 5'[*V" /1, are dfine energy iny. The mass- yte intrinsic gravitational spacetinie;,, ¢c,¢t ) and absol-
equivalentmoeq = ¢*/4mecr'c3, or moeq = € |E[*V'/c  ute intrinsic dynamical spacetinfey, ¢, ¢t ), as also illus-
andmeeq = |§'|2V’/Mo03 are dfine equivalent masses irtrated in Fig. 2(a) and 2(b).

DIFR The artificially separated Figs. 2(a) and 2(b) will existjus
at the instant the absolute gravitational field source iint
3 Incorporating the maximum gravitational speed (of duced into the otherwise empty flat absolute spacetime and
gravitational waves) into the theory of gravitational its underlying empty flat absolute intrinsic spacetime. How

relativity (TGR) and metric theory of absoluteintrin- €ver after this instant, the non-uniform absolute intarsav-
sic gravity ((MAG) itational speed®V,(¢r) established on the flat absolute in-
) trinsic gravitational spacetimghp,, ¢¢q¢t) in Fig. 2(a) will
The factorsy, (1) and §,(r') that appear in the theory Ofcause(¢;’)g,¢ég¢f) to become curved, thereby converting
grav!tat!onal relativity (/TGR) have been written in term's_ q:ig. 2(a) to Fig. 3(a), in the context of the theory of abselut
gravitational speed, (r') and the only known speed of S'Y3ntrinsic gravity (p)AG) in absolute intrinsic spacetime, a the-

nals in pr)ysics until nO\fv,QWf;iCtlli/SQ'[he speefi of light i/n Vac%)ry that is yet to be fully developed. Never the less the evolu
casyy(r') = (1 = Vy(r')*/c) andfy(r') = Vo (r')/¢, tion of the geometry of Fig. 3(a) from the reference geometry
in section 2 of [9] and the components of the absolute ige Fig. 2(a) has been explained within a long-range metric

trinsic metric tensog;; of the metric theory of absolutes, .o field in general in [8] and adapted to the gravitational
intrinsic gravity (¢MAG) on curved ‘two-dimensional’ ab- field in [9]

solute intrinsic metric spacetintep, ¢éet ) with respect to 3-
observers in the underlying Euclidean 3-spaéeghave been
written in terms of absolute intrinsic gravitational spe
qbf/g(gbf) and absolute intrinsic speed of light as, ¢pgop =
—1/¢g11 = (1 — ¢f/g(¢f)2/¢62), in section 3 of that paper.
These are the best that could be done in [9], since the fact {
the speed is composed of the gravitational spegdof grav-
itational waves) and dynamical speed(of electromagnetic
waves), found in this paper was yet unknown in [9].

It shall now be shown that it is the gravitational spegd
that must appear in the factoys(r’) andg, (1) as, v, (1) =
(1= V,(r")?/c2)=2 and By (1") = V,(r')/cy and it is the
absolute intrinsic gravitational spegd, that must appear in

On the other hand, the establishment of non-uniform ab-
splute intrinsic gravitational spee¢§/g(¢f) on the flat &ine
ezggsolute intrinsic dynamical spacetinigy, ¢¢. ¢t) in Fig.
2(b) cannot give rise to curvature ¢y, ngéW(;StA). Only ab-
olute intrinsic dynamical speefl/, can cause the curvature

he absolute intrinsic dynamical spacetime (with umnifor

curvature in the case of a unifora?/,;), in the context of the
theory of absolute intrinsic motio®AM) in absolute intrin-
sic spacetime, yet to be developed.

If indeed the metric gravitational spacetifiminsic
gravitational spacetime and metric gravitational ryiagsn-
sic gravitational mass were decoupled from tligna dy-
N N ) e namical spacetimmtrinsic dynamical spacetime andfiae
¢Gij 8S,¢goo = —1/¢g11 = (1 — ¢V,(97)°/dcy). The fact gynamical masintrinsic dynamical mass in nature, as illus-
that the numerator and denominatorlip(r’) /¢, are homo- ya4eq in Figs. 2(a) and 2(b), then the reference geometry of
geneous in gravitational speeds is to be expected. Fig. 2(a) will endure for no moment before evolving into

Let us assume that the flat absolute gravitational spaggs geometry of Fig. 3(a) at the first stage of evolutions of
tirr)e(Eg,égt) cgntaini[]g the absolute gravitational rest magacetimgntrinsic spacetime and maBrinsic mass in a
(Mog, Ey/E2); Ey = Moyé2, of a gravitational field sourcegravitational field, while the reference geometry of Figh)2(
and the underlying flat absolute intrinsic gravitationa&® will remain unchanged, as illustrated between figs. 2(b) and
time (¢py, ¢¢,¢t) containing the absolute intrinsic gravitarig. 3(b).
tional rest maS$¢MOg,¢Eg/¢é§); ¢E, = (bMOgtbéf, of the However the gravitational spacetifirgrinsic gravita-
gravitational field source, are separated from the flat albsoltional spacetime and gravitational méssinsic gravitational
dynamical spacetiméX, c,t) containing the absolute dy-mass are never separated from the dynamical spagetime
namical rest mas&Moa, Ea/é2); Eq = Myaé?, of the grav- trinsic dynamical spacetime and dynamical niassnsic
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mass in nature. Rather the dynamical is inseparably embalibwed to be curved along witfypg, ¢ég¢£) in Fig. 4, as
ded in the gravitational always. A consequence of this it theppens naturally, relation (18) holds as well. This is so be
the dfine absolute intrinsic dynamical spacetimg, ¢¢, ¢t) cause the curvature 6, ¢é,¢t) in Fig. 3(a) is unchanged
is curved along with the metric absolute intrinsic gravitaal in Fig. 4 upon incorporating the curvédy, ¢é. ).

spacetime(¢py, ¢¢, ot ), thereby yielding a curved ‘two-di-  Haying shown that relation (18) derived for curved met-
mensional’ metric _compound .absolute intrinsic spacetimg absolute intrinsic gravitational spacetimfgp,, pé ¢t ) in
(¢p, ¢é¢t), containing the metric compound absolute intrirkjg 3(a) is equally valid for the curved metric compound ab-
sic rest masgpMo, 9L /¢c®); oE = ¢Modé?, at the first gojyte intrinsic spacetim@p, ¢é¢t ) in Fig. 4, then the factor
stage of evolutions of spacetifirgrinsic spacetime and .o dy (6F) = 1— ¢V, (67)2 /62, which appears in the ab-

m_as$intrinsic mass in a gravitational field, as illustrated i, e intrinsic line element of the metric theory of abselu
Fig. 4. intrinsic gravity @MAG) in section 3 of [9], must be cor-

Although the curved metric compound absolute intrinsluécted ag0s2 <l51/3 (¢F) = 1 — oV, (¢7)2/pc2. Thus the ab-
. ~ Al .. . g - g9 g
spacetime(¢p, pé¢t) containing the metric compound abg e intrinsic line element afMAG in empty space at the

solute intrinsic rest masig Mo, ¢ /¢¢*) of the gravitational ¢ierior of one gravitational field source derived in setto
field source and the flat metric compound proper intrinsi¢ [9] must be corrected as follows

spacetime(¢p’, pcét’) containing the metric compound in-
trinsic rest masg¢My, E'/pc?) and the flat metric com-

pound proper spacetim&’, ct’) containing the metric com- dps® = (1— PV (o7) )pe2depi

pound rest mas&M,, E’/c?) of the gravitational field source, Pc2

evolve at the first stage of evolutions of spacefintensic At NP

spacetime and mastrinsic mass in a gravitational field in -(1- (Zé? )" dop (20)
g9

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 spacetintés,, ¢¢,¢t) that is

actually curved due to the establishment of non-uniform ab- Ao — 2GOMy . .o,
o b . $s° = (1 - ——=")pc"dot
solute gravitational speedg, () in absolute spacetime and proéez
non-uniform absolute intrinsic gravitational speejd%,(&) 2G N,
in absolute intrinsic spacetime in gravitational field amd n —(1— ) "dep? (21)
the dfine absolute intrinsic dynamical spacetitae;, ¢, t). orocy
It is due to the fact thafoy, ¢évf) is inseparably embedded
in (¢pg, pe,¢t) that (px, e, t) is curved along with(¢,, The metric compound elementary absolute intrinsic
pé,0t), thereby constituting curved compound absolute iBpacetime coordinate intervalgp andéédot have appeared
trinsic spacetiméop, pé¢t ) in Fig. 4. in the absolute intrinsic line element because it is the com-

Recalling the isolation of the concept of absolute intanspound absolute intrinsic spacetingp, péot) that is curved
static speed@V; from Figs. 10(a) and 10(b) of [7], which is(in the final geometry of Fig. 4) in a gravitational field. Ifeth
the absolute intrinsic gravitational spegt, (¢r) in Fig. 5 of gravitational spacetinfiatrinsic spacetime and the dynami-
[9] and Figs. 2(a), 3(a) and 4 here, the sine of the absolgte spacetimfntrinsic spacetime were separated in nature, so
intrinsic anglegi, (¢7) is related to the hypothenuse AC anthat Fig. 3(a) obtained, then iti&p, and¢é,d¢t that should
opposite side BC of the absolute intrinsic an@lég(gbf) in have appeared in the absolute intrinsic line elemeaAG

the triangle ABC in Fig. 3(a) as follows (20) or (21).
doh V(o The absolute intrinsic metric tensor and absolute intcinsi
sin @ﬁq(qbf) = ¢p g ¢ gf"””) (18) Ricci tensor 0ipMAG must likewise be corrected as follows
’ ¢égd¢t ¢CQ
h Y 2\2
where s 1 ¢V_q(f7§7“) 0
= = OV, (o7) (19) G — ¢Cg 22
dot ®gij = Y A2 (22)
) ) ) 0 1 PVy(o7)* | 4
As mentioned in the penultimate paragraph, the geome- —(1- $é2 )
try of Fig. 3(a) is established by virtue of non-uniform ab- R g
solute intrinsic gravitational speeds in absolute intdmggav- 1— 2GoMy 0
itational spacetiméap,, p¢,¢t), assumed decoupled from _ Procs ) (23)
the absolute intrinsic dynamical spacetirfiey, ¢, ¢) and 0 1 2GoMy ., _4
relation (18) holds for Fig. 3(a). Even whény, ¢é, 1) is —(1- Proc2 )
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and and

B ¢Vg(¢f)2 0 dot = ¢yg(or)(dot' + w dgp')
oéz ¢y
oRy - . (Z>Vg(¢f)2/¢é§ (24) (w.r.t. 3 — observers in X) 27)
- OV, () dop = ¢yy(or')(dop’ + ¢Vy(or') dept’)
1= T@E (w.r.t. 1 — observers in ct)
~ / "2
_2GoMy 0 dot = drg(oryot = (1~ Y1 g (o)
_ | e 25 o
- 0 2G4 My/dige; and
— ~ ~ A2 / N2
1 —2GoMy/proc, dbp = drg(6r')dep — (1 — ¢Vg(¢>2r ) )1/2dq§p’ (29)
The absolute intrinsic line element, absolute intrinsi¢-me Pcq

ric tensor and absolute intrinsic Ricci tensorydlAG are in And by using the relatiodﬂ/g’(gbr’)2 = 2G¢oM,y/pr', es-
their final forms in Egs. (20) — (25), except that the absolutgblished in [9], Egs. (26)— (29) become the following respe
intrinsic rest masg M, that appears in them shall be replaceiiely
by absolute intrinsic active gravitational mass, to be detho

by ¢Moa elsewhere with further development. dot' = dy,(¢r')(dot — 2GoMy dép)

It is likewise the metric gravitational proper intrinsic J or' ey
spacetime(¢p;,, pcy¢t’) that is actually curved due to the (w.r.t. 1 — observers in ct)
establishment of non-uniform proper intrinsic gravitatib (30)
speedsﬁyg’@ﬂ) on an ir/]itially/flgt compognd_ proper intrin- dop' = dyg(er')(dep — 2G¢J/\/fo dot)
sic metric spacetimépp’, pcdt’) in a gravitational field. It or
is due to the fact that gravitational spacetimginsic space- (w.r.t. 3 — observers in X)
time and dynamical spacetifirgrinsic spacetime cannot bean
separated that theéfme dynamical proper intrinsic spacetime
&X', pe, pt') is curved along with(¢p!, pc,¢t’), thereby B , / 2GoMy .,
)(/ieldingﬁya chved metric compoun(d pgropegr inirinsic space- dot = $(9r)(det’ + gﬁr’q&c‘gL dep')
time (¢p’, pcgt’) in Figs. 7 and 8 of [9] (or in the partial (w.r.t. 3 — observers in %)
diagram at the right-hand side in Fig. 13(c) of part one of (31)
this paper [10]), at the second stage of evolutions of space- 2GoMy
time/intrinsic spacetime and magsgrinsic mass in a grav- dop = ¢1y(¢r')(dep’ + or! dot’)
itational field. It thus follows that the sine of the intriosi (w.r.t. 3 — observers in ct)
angle¢i,(¢r') in Figs. 7 and 8 of [9] must be expressed in
terms of intrinsic gravitational speedd/; (¢r') and ¢c, as dot = dept' (1 — QG?MQO)—W (32)
sin gy (¢17) = OV, (61") /ey origey

Thus the intrinsic curvature parametg¥, (¢r’)/¢c that and CoM
appears in the gravitational intrinsic local Lorentz tfans dop = dop' (1 — 2G¢ 0)1/2 (33)
mation @GLLT) and its inverse and in gravitational intrin- or' pc2
sic time dilation and gravitational intrinsic length caattion Equations (26) — (33) obtain in the context of the intrinsic

formulae in the context of intrinsic theory of gravitatibnaheory of gravitational relativity dTGR) on flat two-dimen-
relativity (#TGR) in section 2 of [9], must be replaced bional relativistic intrinsic metric spacetini¢p, ¢cot). Their
PV, (¢r')/dcy. ThegGLLT and its inverse and intrinsic grav-outward manifestations on flat relativistic four-dimemsib
itational time dilation and intrinsic gravitational lefigton- spacetime in the context of the theory of gravitationaltrela
traction formulae ofpTGR shall be re-written while imple-ity (TGR) are given by removing the symbelas follows
menting this correction respectively as follows

V,(r!
oV (6r7) dt' = v, (r')(dt — gc(z ) dr);
. 9
dgt’ = dry(9r')(det — ;CE dép) (w.r.t. 1 — observers in ct)
(w.r.t. 1 — observers in ct) (26) dr' = g (r')(dr — V,(r') dt); (34)
dop’ = ¢yg(or')(dop — dVy(er') dot) r'de = rdf; r'sinf'dy’ = rsinfdy;
(w.r.t. 3 — observers in X)) (w.r.t. 3 — observers in X)
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Equations (26) — (41) are in their final forms, except that

the intrinsic rest mas®M,, that appears in the definition
Vi (¢r')? = 2GoM,/¢r' in Egs. (30) — (33) shall be re-
placed by active gravitational intrinsic mass, to be dethbte
¢Moya and the rest mass that appears in the definiipn’)?

= 2G M, /' in Egs. (38) — (41) shall be replaced by the active
gravitational masd/yg elsewhere with further development.
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