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The re-identification of the many-world background of the special theory of relativ-
ity (SR) as four-world background in the first part of this paper (instead of two-wold
background isolated in the initial papers), is concluded in this second part. The flat two-
dimensional intrinsic spacetime, which underlies the flat four-dimensional spacetime in
each universe, introduced as ansatz in the initial paper, is derived formally within the
four-world picture. The identical magnitudes of masses, identical sizes and identical
shapes of the four members of every quartet of symmetry-partner particles or objects in
the four universes are shown. The immutability of Lorentz invariance on flat spacetime
of SR in each of the four universes is shown to arise as a consequence of the perfect
symmetry of relative motion at all times among the four members of every quartet of
symmetry-partner particles and objects in the four universes. The perfect symmetry of
relative motions at all times, coupled with the identical magnitudes of masses, identical
sizes and identical shapes, of the members of every quartet of symmetry-partner parti-
cles and objects in the four universes, guarantee perfect symmetry of state among the
universes.

1 Isolating the two-dimensional intrinsic spacetime that
underlies four-dimensional spacetime

1.1 Indispensability of the flat 2-dimensional intrinsic
spacetime underlying flat 4-dimensional spacetime

The flat two-dimensional proper intrinsic metric spacetimes
denoted by (φρ′, φcφt′) and (−φρ′∗,−φcφt′∗), which underlies
the flat four-dimensional proper metric spacetimes (Σ′, ct′)
and (−Σ′∗,−ct′∗) of the positive and negative universes re-
spectively, were introduced as ansatz in sub-section 4.4 of
[1]. They have proved very useful and indispensable since
their introduction. For instance, the new spacetime/intrinsic
spacetime diagrams for the derivation of Lorentz transforma-
tion/intrinsic Lorentz transformation and their inverses in the
four-world picture, (referred to as two-world picture in [1]),
derived and presented as Figs. 8a and 8b of [1] (or Figs. 10a
and 11a of part one of this paper [3]) and their inverses namely,
Figs. 9a and 9b of [1], involve relative rotations of intrinsic
affine spacetime coordinates, without any need for relative
rotations of affine spacetime coordinates.

Once the intrinsic Lorentz transformation (φLT) and its
inverse have been derived graphically as transformation of the
primed intrinsic affine spacetime coordinates φx̃′ and φcφt̃′ of
the intrinsic particle’s frame into the unprimed intrinsic affine
spacetime coordinates φx̃ and φcφt̃ of the intrinsic observer’s
frame and its inverse, then Lorentz transformation (LT) and
its inverse in terms of primed affine spacetime coordinates
x̃′, ỹ′, z̃′ and ct̃′ of the particle’s frame and the unprimed affine
spacetime coordinates x̃, ỹ, z̃ and ct̃ of the observer’s frame
can be written straight away, as the outward manifestations

on flat four-dimensional spacetime of the intrinsic Lorentz
transformation (φLT) and its inverse on flat two-dimensional
intrinsic spacetime, as demonstrated in sub-section 4.4 of [1].

The indispensability of the flat two-dimensional proper
intrinsic metric spacetime (φρ′, φcφt′) underlying flat four-
dimensional proper metric spacetime (Σ′, ct′), arises from the
fact that it is possible for the intrinsic affine spacetime coordi-
nates φx̃′ and φcφt̃′ of the intrinsic particle’s frame (φx̃′, φcφt̃′)
that contains the one-dimensional intrinsic rest mass φm0 of
the particle in the intrinsic affine space coordinate φx̃′, to ro-
tate anti-clockwise by an intrinsic angle φψ relative to the
horizontal and vertical respectively and thereby project the in-
trinsic affine spacetime coordinates φx̃ and φcφt̃ of the intrin-
sic observer’s frame (φx̃, φcφt̃) along the horizontal and ver-
tical respectively, where the projective intrinsic affine space
coordinate φx̃ of the observer’s frame along the horizontal
contains the one-dimensional intrinsic relativistic mass, φm =

γφm0, of the particle, as happens in the first and second quad-
rants in Fig. 8a of [1], although the intrinsic rest mass φm0 in
the inclined φx̃′ and intrinsic relativistic mass φm in the pro-
jective φx̃ along the horizontal are not shown in that diagram.

The projective unprimed intrinsic affine coordinates φx̃
and φcφt̃ that constitute the observer’s intrinsic frame, con-
taining one-dimensional intrinsic relativistic mass φm of the
particle in φx̃, are then made manifest outwardly in the un-
primed affine spacetime coordinates x̃, ỹ, z̃ and ct̃ of the ob-
server’s fame on flat four-dimensional spacetime, containing
the three-dimensional relativistic mass, m = γm0, of the par-
ticle in affine 3-space Σ̃(x̃, ỹ, z̃) of the observer’s frame.

On the other hand, diagrams obtained by replacing the
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inclined primed intrinsic affine coordinates φx̃′, φcφt̃′,−φx̃′∗

and −φcφt̃′∗ of the symmetry-partner intrinsic particles’ fra-
mes (φx̃′, φcφt̃′) and (−φx̃′∗,−φcφt̃′∗) by inclined primed affine
spacetime coordinates x̃′, ct̃′,−x̃′∗ and −ct̃′∗ respectively of
the symmetry-partner particles’ frames (x̃′, ỹ′, z̃′, ct̃′) and
(−x̃′∗,−ỹ′∗,−z̃′∗, −ct̃′∗) in the positive and negative universes
in Figs. 8a and 8b of [1], that is, by letting φx̃′ → x̃′; φcφt̃′ →
ct̃′; −φx̃′∗ → −x̃′∗; −φcφt̃′∗ → −ct̃′∗; φx̃ → x̃; φcφt̃ → ct̃;
−φx̃∗ → −x̃∗ and −φcφt̃∗ → −ct̃∗ in those diagrams, as would
be done in the four-world picture in the absence of the intrin-
sic spacetime coordinates, are invalid or will not work.

The end of the foregoing paragraph is so since the affine
space coordinates ỹ′ and z̃′ of the particle’s frame are not ro-
tated along with the affine space coordinate x̃′ from affine 3-
space Σ̃′(x̃′, ỹ′, z̃′) of the particle’s frame (as a hyper-surface)
along the horizontal towards the time dimension ct̃ along the
vertical. And the only rotated coordinate x̃′, which is in-
clined at angle ψ to the horizontal, cannot contain the three-
dimensional rest mass m0 of the particle, which can then be
“projected” as three-dimensional relativistic mass, m = γm0,
into the projective affine 3-space Σ̃(x̃, ỹ, z̃) of the observer’s
frame (as a hyper-surface) along the horizontal. It then fol-
lows that the observational fact of the evolution of the rest
mass m0 of the particle into relativistic mass, m = γm0, in SR,
is impossible in the context of diagrams involving rotations
of the affine spacetime coordinates x̃′ and ct̃′ of the particle’s
frame relative to the affine spacetime coordinates x̃ and ct̃ of
the observer’s frame, which are in relative motion along their
collinear x̃′− and x̃−axes in the four-world picture. This rules
out the possibility (or validity) of such diagrams in the four-
world picture. As noted in [1], if such diagrams are drawn, it
must be understood that they are hypothetical or intrinsic (i.e.
non-observable).

Further more, it is possible for the intrinsic affine space-
time coordinates φx̃′ and φcφt̃′ of the particle’s intrinsic fra-
me (φx̃′, φcφt̃′), containing the one-dimensional intrinsic rest
mass φm0 of the particle in the intrinsic affine space coor-
dinate φx̃′, to rotate relative to their projective affine intrin-
sic spacetime coordinates φx̃ and φcφt̃ of the observer’s in-
trinsic frame (φx̃, φcφt̃), that contains the ‘projective’ one-
dimensional intrinsic relativistic mass, φm = γφm0, of the
particle in the projective intrinsic affine space coordinate φx̃,
by intrinsic angles φψ larger that π

2 , that is, in the range π
2 <

φψ ≤ π, (assuming rotation by φψ = π
2 can be avoided), in

Fig. 8a of [1]. This will make the particle’s intrinsic frame
(φx̃′, φcφt̃′) containing the positive intrinsic rest mass φm0 of
the particle in the inclined affine intrinsic coordinate φx̃′ in
the positive universe to make transition into the negative uni-
verse through the second quadrant to become particle’s intrin-
sic frame (−φx̃′∗,−φcφt̃′∗) containing negative intrinsic rest
mass −φm∗0 of the particle in the negative intrinsic affine space
coordinate −φx̃′∗, as explained in section 2 of [2].

The negative intrinsic affine spacetime coordinates −φx̃′∗

and −φcφt̃′∗ of the intrinsic particle’s frame, into which the

positive intrinsic affine coordinates φx̃′ and φcφt̃′ of the par-
ticle’s intrinsic frame in the positive universe transform upon
making transition into the negative universe through the sec-
ond quadrant, will be inclined intrinsic affine coordinates in
the second quadrant and the third quadrant respectively. They
will project intrinsic affine coordinates −φx̃∗ and −φcφt̃∗ of
the observer’s intrinsic frame along the horizontal and vertical
respectively in the third quadrant. Thus the observer’s intrin-
sic frame (−φx̃∗,−φcφt̃∗) containing negative intrinsic rela-
tivistic mass, −φm∗ = −γφm∗0, in the intrinsic affine space co-
ordinate −φx̃∗, will automatically appear in the negative uni-
verse, upon the particle’s intrinsic frame (φx̃′, φcφt̃′) contain-
ing positive intrinsic rest mass φm0 of the particle in the first
quadrant making transition into the second quadrant. The ob-
server’s intrinsic frame (−φx̃∗,−φcφt̃∗) containing relativistic
intrinsic mass −φm∗ = −γφm∗0 in −φx∗ will then be made
manifest in observer’s frame (−x̃∗, −ỹ∗, −z̃∗, −ct̃∗) on flat
spacetime of the negative universe, containing negative three-
dimensional relativistic mass, −m∗ = −γm∗0, of the particle.

It is therefore possible for a particle in relative motion
in the positive universe to make transition into the negative
universe in the context of the geometrical representation of
φLT/LT in the two-world picture (now re-identified as four-
world picture) in Figs. 8a and 8b of [1], assuming rotation
of intrinsic affine spacetime coordinates φx̃′ and φcφt̃′ of the
particle’s intrinsic frame relative to the intrinsic affine space-
time coordinates φx̃ and φcφt̃ of the observer’s intrinsic frame
by intrinsic angle φψ = π

2 , corresponding to intrinsic speed
φv = φc of relative intrinsic motion, can be avoided in the
process of rotation by φψ > π

2 .
On the other hand, letting the affine spacetime coordinates

x̃′ and ct̃′ of the particle’s frame (x̃′, ỹ′, z̃′, ct̃′) to rotate rela-
tive to the affine spacetime coordinates x̃ and ct̃ respectively
of the observer’s frame (x̃, ỹ, z̃, ct̃) in the positive universe
by angle ψ larger than π

2 , that is in the range π
2 < ψ ≤ π, (as-

suming ψ = π
2 can be avoided), will cause the affine spacetime

coordinates x̃′ and ct̃′ to make transition into the negative uni-
verse through the second quadrant to become inclined affine
coordinates −x̃′∗ and −ct̃′∗ in the second and third quadrants
respectively. However the non-rotated affine space coordi-
nates ỹ′ and z̃′ of the particle’s frame will remain along the
horizontal in the first quadrant in the positive universe. This
situation in which only two of four coordinates of a frame
make transition from the positive universe into the negative
universe is impossible.

Moreover since the three-dimensional rest mass m0 of the
particle cannot be contained in the only rotated affine space
coordinate x̃′, the rest mass of the particle will be unable to
make transition into the negative universe with the rotated co-
ordinates x̃′ and ct̃′. It is therefore impossible for a particle
in relative motion in the positive universe to make transition
into the negative universe in the context of diagrams involv-
ing rotation of affine spacetime coordinates x̃′ and ct̃′ of the
particle’s frame relative to affine spacetime coordinates x̃ and
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ct̃ of the observer’s frame, where the two frames are in mo-
tion along their collinear x̃′− and x̃−axes, in the two-world
picture (now re-identified as four-world picture). This further
renders such diagrams ineffective and impossible.

Relative rotations of intrinsic affine spacetime coordinates
in the spacetime/intrinsic spacetime diagrams for deriving in-
trinsic Lorentz transformation/Lorentz transformation are un-
avoidable in the present many-world picture. This makes
the flat two-dimensional intrinsic metric spacetime underly-
ing flat four-dimensional metric spacetime indispensable in
the context of the present theory.

1.2 Origin of the intrinsic space and intrinsic time di-
mensions

It has been shown that the quartet of Euclidean 3-spaces and
underlying one-dimensional intrinsic spaces in Fig. 2 of part
one of this paper [3], simplifies naturally as Figs. 6a and
6b of that paper, where Fig. 6a is valid with respect to 3-
observers in our proper Euclidean 3-space Σ′ and 3-observer*
in the proper Euclidean 3-space −Σ′∗ of the negative universe
and Fig. 6b is valid with respect to 3-observers in the proper
Euclidean 3-space Σ0′ of the positive time-universe and 3-
observer* in the proper Euclidean 3-space −Σ0′∗ of the neg-
ative time-universe, as indicated in those diagrams. Figs. 6a
and 6b of [3] ultimately transform into Figs. 8a and 8b re-
spectively of that paper naturally with respect to the same 3-
observers in the proper Euclidean 3-spaces with respect to
whom Figs. 6a and 6b are valid.

The one-dimensional proper intrinsic spaces underlying
the proper Euclidean 3-spaces have been introduced without
deriving them in the first part of this paper [3]. Now let us
assume that the underlying one-dimensional proper intrinsic
spaces have not been known in Figs. 6a and 6b of [3]. Then
let us reproduce the first quadrant of those figures without the
intrinsic spaces as Figs. 1a and 1b respectively here.

The one-dimensional proper (or classical) space ρ0′ along
the vertical in Fig. 1a (to which the proper Euclidean 3-space
Σ0′ of the positive time-universe naturally contracts with re-
spect to 3-observers in our proper Euclidean 3-space Σ′), pro-
jects a component to be denoted by ρ′ into our proper Eu-
clidean 3-space Σ′ (considered as a hyper-surface along the
horizontal), which is given as follows:

ρ′ = ρ0′ cosψ0 = ρ0′ cos
π

2
= 0 (1)

where the fact that ρ0′ is naturally inclined at absolute angle
ψ0 = π

2 to the horizontal, corresponding to absolute speed
V0 = c of every point along ρ0′ relative to 3-observers in Σ′

(discussed extensively in sub-section 1.1 of [3]) has been used
in (1).

Equation (1) states that the one-dimensional space ρ0′

along the vertical projects zero component (or nothing) into
the Euclidean 3-space Σ′ (as a hyper-surface) along the hor-
izontal. However we shall not ascribe absolute nothingness

Fig. 1: (a) The proper Euclidean 3-space of our universe Σ′ (as
a hyper-surface along the horizontal), containing the rest mass m0

of an object and the one-dimensional proper space ρ0′ containing
the one-dimensional rest mass m0

0 of the symmetry-partner object
in the positive time-universe relative to 3-observers in Σ′; ρ0′ con-
taining one-dimensional m0

0 being the proper Euclidean 3-space Σ0′

of the positive time-universe containing three-dimensional rest mass
m0

0 with respect to 3-observers in Σ0′. (b) The proper Euclidean
3-space of the positive time-universe Σ0′ (as a hyper-surface along
the vertical), containing the rest mass m0

0 of an object and the one-
dimensional proper space ρ′ containing the one-dimensional rest
mass m0 of the symmetry-partner object in our universe relative
to 3-observers in Σ0′; ρ′ containing one-dimensional m0 being the
proper Euclidean 3-space Σ′ of the positive (or our) universe con-
taining three-dimensional rest mass m0 with respect to 3-observers
in Σ′.

to the projection of the physical one-dimensional space ρ0′

along the vertical into the Euclidean 3-space Σ′ along the hor-
izontal in Fig. 1a. The one-dimensional space ρ0′ certainly
“casts a shadow” into Σ′.

Actually, it is the factor cos π
2 that vanishes in (1) and not

ρ0′ multiplying it. Thus let us re-write (1) as follows:

ρ′ = ρ0′ cos
π

2
= 0 × ρ0′ ≡ φρ′ (2)

where φρ′ is without the superscript “0” label because it lies
in (or underneath) our Euclidean 3-space Σ′ (without super-
script “0” label) along the horizontal.

Thus instead of associating absolute nothingness to the
projection of ρ0′ along the vertical into the Euclidean 3-space
Σ′ along the horizontal, as done in (1), a dimension φρ′ of
intrinsic (that is, non-observable and non-detectable) quality,
has been attributed to it in (2). Hence φρ′ shall be referred to
as intrinsic space. It is proper (or classical) intrinsic space by
virtue of its prime label.

Any interval of the one-dimensional intrinsic space (or
intrinsic space dimension) φρ′ is equivalent to zero interval
of the one-dimensional physical space ρ0′, (as follows from
φρ′ ≡ 0 × ρ0′ in (2)). It then follows that any interval of the
proper intrinsic space φρ′ is equivalent to zero distance of the
physical proper Euclidean 3-space Σ′. Or any interval of φρ′

is no interval of space. The name nospace shall be coined
for φρ′ from the last statement, as an alternative to intrinsic
space, where φρ′ is proper (or classical) nospace by virtue of

Adekugbe A.O.J. Re-Identification of the Many-World Background of Special Relativity as Four-World Background. Part II. 27



Volume 1 PROGRESS IN PHYSICS January, 2011

the prime label on it.
As derived in sub-section 1.2 of the first part of this paper

[3], the Euclidean 3-space Σ0′ of the positive time-universe
is geometrically contracted to the one-dimensional space ρ0′

with respect to 3-observers in our Euclidean 3-space Σ′ be-
tween Fig. 3 and Fig. 6a of [3], where ρ0′ can be considered
to be along any direction of the Euclidean 3-space Σ0′ that
contracts to it, with respect to 3-observers in Σ′. Thus ρ0′

is an isotropic one-dimensional space with no unique orien-
tation in the Euclidean 3-space Σ0′ that contracts to it with
respect to 3-observers in Σ′. The one-dimensional intrinsic
space (or one-dimensional nospace) φρ′, which ρ0′ projects
into the Euclidean 3-space Σ′, is consequently an isotropic in-
trinsic space dimension with no unique orientation in Σ′ with
respect to 3-observers in Σ′.

The one-dimensional proper (or classical) space ρ′ along
the horizontal in Fig. 1b, to which our proper Euclidean 3-
space Σ′ geometrically contracts with respect to 3-observers
in the proper Euclidean 3-space Σ0′ of the positive time-uni-
verse, as explained between Fig. 4 and Fig. 6b in sub-section
1.2 of [3], likewise projects one-dimensional proper intrinsic
space (or proper nospace) φρ0′ into the proper Euclidean 3-
space Σ0′ of the positive time-universe along the vertical in
Fig. 1b (not yet shown in Fig. 1b), where φρ0′ is an isotropic
one-dimensional intrinsic space dimension (with no unique
orientation) in Σ0′ with respect to 3-observers in Σ0′.

As follows from all the foregoing, Fig. 1a must be re-
placed with Fig. 2a, where the one-dimensional proper intrin-
sic space φρ′ projected into the proper Euclidean 3-space Σ′

by the one-dimensional proper space ρ0′ with respect to 3-
observers in Σ′ has been shown. Fig. 1b must likewise be re-
placed with Fig 2b, where the one-dimensional proper intrin-
sic space (or proper nospace) φρ0′ projected into the proper
Euclidean 3-space Σ0′ by the one-dimensional proper space
ρ′ with respect to 3-observers in Σ0′ has been shown.

The one-dimensional isotropic proper (or classical) intrin-
sic space φρ′ underlying the proper (or classical) Euclidean
3-space Σ′ of the positive (or our) universe with respect to 3-
observers in Σ′ and the one-dimensional isotropic proper (or
classical) intrinsic space φρ0′ underlying the proper (or classi-
cal) Euclidean 3-space Σ0′ of the positive time-universe with
respect to 3-observers in Σ0′, have thus been derived. The
derivations of the proper intrinsic space −φρ′∗ underlying the
proper Euclidean 3-space −Σ′∗ of the negative universe with
respect to 3-observers in −Σ′∗ and of −φρ0′∗ underlying the
proper Euclidean 3-space −Σ0′∗ of the negative time-universe
with respect to 3-observers* in −Σ′0∗, follow directly from
the derivations of φρ′ underlying Σ′ and φρ0′ underlying Σ0′

above.
Following the introduction of the flat 2-dimensional pro-

per intrinsic spacetimes (φρ′, φcφt′) and (−φρ′∗, −φcφt′∗) that
underlie the flat four-dimensional proper spacetimes (Σ′, ct′)
and (−Σ′∗,−ct′∗) of the positive (or our) universe and the neg-
ative universe respectively as ansatz in sub-section 4.4 of [1],

Fig. 2: (a) The one-dimensional proper space ρ0′ containing
one-dimensional rest mass m0

0 along the vertical, projects one-
dimensional proper intrinsic space φρ′ containing one-dimensional
intrinsic rest mass φm0 into the proper Euclidean 3-space Σ′ (as
a hyper-surface) containing the rest mass m0 along the horizontal,
with respect to 3-observers in Σ′. (b) The one-dimensional proper
space ρ′ containing one-dimensional rest mass m0 along the horizon-
tal, projects one-dimensional proper intrinsic space φρ0′ containing
one-dimensional intrinsic rest mass φm0

0 into the proper Euclidean
3-space Σ0′ (as a hyper-surface) containing rest mass m0

0 along the
vertical, with respect to 3-observers in Σ0′

the one-dimensional proper intrinsic spaces φρ′ and −φρ′∗
underlying the proper Euclidean 3-spaces Σ′ and −Σ′∗ of the
positive and negative universes and the proper intrinsic spaces
φρ0′ and −φρ0′∗ underlying the proper Euclidean 3-spaces Σ0′

and −Σ0′∗ of the positive and negative time-universes were
introduced without deriving them in Figs. 2, 3 and 4 and
Figs. 6a and 6b of the first part of this paper [3]. The ex-
istence in nature of the one-dimensional isotropic intrinsic
spaces underlying the physical Euclidean 3-spaces has now
been validated.

1.3 Origin of one-dimensional intrinsic rest mass in one-
dimensional proper intrinsic space underlying rest
mass in proper Euclidean 3-space

The one-dimensional proper space ρ0′, being orthogonal to
the proper Euclidean 3-space Σ′ (as a hyper-surface) along
the horizontal, possesses absolute speed V0 = c at every point
along its length with respect to 3-observers in Σ′, as has been
well discussed in sub-section 1.1 of [3]. Consequently, the
one-dimensional rest mass m0

0 of a particle or object in ρ0′

acquires the absolute speed V0 = c of ρ0′ with respect to 3-
observers in Σ′ in Figs. 1a and 2a.

On the other hand, the Euclidean 3-space Σ′ being along
the horizontal (as a hyper-surface), possesses zero absolute
speed (V0 = 0) at every point of it with respect to 3-observers
in Σ′. The projective intrinsic space (or nospace) φρ′, being
along the horizontal, likewise possesses zero absolute intrin-
sic speed (φV0 = 0) at every point along its length with re-
spect to 3-observers in Σ′ in Fig. 2a.

The one-dimensional rest mass m0
0 in the one-dimension-

al proper space ρ0′ along the vertical in Figs. 1a or 2a, can
be said to be in non-detectable absolute motion at constant
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absolute speed V0 = c along ρ0′ with respect to 3-observers
in the proper Euclidean 3-space Σ′ in that figure. There is a
mass relation in the context of absolute motion that can be ap-
plied for the non-detectable absolute motion at absolute speed
V0 = c of m0

0 along ρ0′, which shall be derived elsewhere in
the systematic development of the present theory. It shall be
temporarily written hereunder because of the need to use it at
this point.

Let us revisit Fig. 7 of part one of this paper [3], drawn to
illustrate the concept of time and intrinsic time induction only.
It is assumed that the proper intrinsic metric space φρ0′ pos-
sesses absolute intrinsic speed φV0 < φc at every point along
its length, thereby causing φρ0′ to be inclined at a constant
absolute intrinsic angle, φψ0 < π

2 , relative to its projection
φρ′ along the horizontal in that figure. This is so since the
uniform absolute intrinsic speed φV0 along the length of φρ0′

is related to the constant absolute intrinsic angle φψ0 of incli-
nation to the horizontal of φρ0′ as, sin φψ0 = φV0/φc, (see Eq.
(1) of [3]). It follows from this relation that when the inclined
φρ0′ lies along the horizontal, thereby being the same as its
projection φρ′ along the horizontal, it possesses constant zero
absolute intrinsic speed (φV0 = 0) at every point along its
length along the horizontal with respect to the 3-observer in
Σ′ in that figure, just as it has been said that the projective φρ′

along the horizontal possesses absolute intrinsic speed V0 = 0
at every point along its length with respect to 3-observers Σ′

in Fig. 2a earlier. And for φρ0′ to lie along the vertical in
Fig. 7 of [3], it possesses constant absolute intrinsic speed
φV0 = φc at every point along its length with respect to the
3-observer in Σ′.

Now let a one-dimensional intrinsic rest mass φm0
0 be lo-

cated at any point along the inclined proper intrinsic metric
space φρ0′ in Fig. 7 of [3]. Then φm0

0 will acquire absolute in-
trinsic speed φV0 < φc along the inclined φρ0′. It will project
another intrinsic rest mass φm0 (since it is not in relative mo-
tion) into the proper intrinsic space φρ′, which the inclined
φρ0′ projects along the horizontal. The relation between the
‘projective’ intrinsic rest mass φm0 in the projective proper
intrinsic space φρ′ along the horizontal and the intrinsic rest
mass φm0

0 along the inclined proper intrinsic space φρ0′ (not
shown in Fig. 7 of [3]), is the intrinsic mass relation in the
context of absolute intrinsic motion to be derived formally
elsewhere. It is given as follows:

φm0 = φm0
0 cos2 φψ0 = φm0

0

1 −
φV2

0

φc2

 (3)

The outward manifestation in the proper 3-dimensional
Euclidean space Σ′ (in Fig. 7 of [3]) of Eq. (3), obtained by
simply removing the symbol φ, is the following

m0 = m0
0 cos2 ψ0 = m0

0

1 −
V2

0

c2

 (4)

Corresponding to relations (3) and (4) in the contexts of
absolute intrinsic motion and absolute motion, there are the

intrinsic mass relation in the context of relative intrinsic mo-
tion (or in the context of intrinsic special theory of relativity
(φSR)) and mass relation in the context of relative motion (or
in the context of SR). The generalized forms involving in-
trinsic angle φψ and angle ψ of intrinsic mass relation in the
context of φSR and mass relation in the context of SR, de-
rived and presented as Eqs. (15) and (16) in section 3 of [2]
are the following

φm = φm0 sec φψ = φm0

(
1 − φv

2

φc2

)−1/2

(5)

and

m = m0 secψ = m0

(
1 − v

2

c2

)−1/2

(6)

One finds that relations (3) and (4) in the context of absolute
intrinsic motion and absolute motion differ grossly from the
corresponding relations (5) and (6) in relative intrinsic motion
(or in the context of φSR) and in relative motion (or in the
context of SR).

Since the one-dimensional rest mass m0
0 possesses abso-

lute speed V0 = c of non-detectable absolute motion along
ρ0′ with respect to 3-observers in Σ′ in Fig. 2a, relation (4)
can be applied for the “projection” of m0

0 into the Euclidean
3-space Σ′ with respect to 3-observers in Σ′ in that figure. We
must simply let ψ0 = π

2 and V0 = c in Eq. (4) to have

m0 = m0
0 cos2 π

2
= m0

0

(
1 − c2

c2

)
= 0 (7)

Equation (7) states that the one-dimensional rest mass m0
0

in the one-dimensional space ρ0′ along the vertical in Fig. 2a,
(to which the three-dimensional rest mass m0

0 in the proper
Euclidean 3-space Σ0′ of the positive time-universe with re-
spect to 3-observers in Σ0′ contracts relative to 3-observers in
our Euclidean 3-space Σ′), projects zero rest mass (or noth-
ing) into our Euclidean 3-space Σ′ along the horizontal. How-
ever the one-dimensional rest mass m0

0 in ρ0′ along the verti-
cal certainly ‘casts a shadow’ into the Euclidean 3-space Σ′

considered as a hyper-surface along the horizontal in Fig. 2a.
It is the factor cos2 π

2 or (1 − c2/c2) that vanishes and not
the rest mass m0

0 multiplying it in Eq. (7). Thus let us re-write
Eq. (7) as follows:

m0 = m0
0 cos2 π

2
= 0 × m0

0 ≡ φm0 (8)

Instead of ascribing absolute nothingness to the “projection”
of the one-dimensional rest mass m0

0 in the one-dimensional
space ρ0′ along the vertical into our proper Euclidean 3-space
as a hyper-surface Σ′ along the horizontal in Fig. 2a in Eq. (7),
a one-dimensional quantity φm0 of intrinsic (that is, nonob-
servable and non-detectable) quality has been ascribed to it in
Eq. (8). Hence φm0 shall be referred to as intrinsic rest mass.

Any quantity of the one-dimensional intrinsic rest mass
φm0 is equivalent to zero quantity of the one-dimensional rest
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Fig. 3: (a) The proper intrinsic space φρ0′ containing intrinsic rest
mass φm0

0, projected into the proper Euclidean 3-space Σ0′ along
the vertical by one-dimensional proper space ρ′ containing one-
dimensional rest mass m0 along the horizontal in Fig. 2b, is added to
Fig. 2a, where it lies parallel to ρ0′ along the vertical, giving rise
to a flat four-dimensional proper space (Σ′, ρ0′) underlied by flat
two-dimensional proper intrinsic space (φρ′, φρ0′) with respect to
3-observers in Σ′. (b) The proper intrinsic space φρ′ containing in-
trinsic rest mass φm0, projected into the proper Euclidean 3-space
Σ′ along the horizontal by one-dimensional proper space ρ0′ con-
taining one-dimensional rest mass m0

0 along the vertical in Fig. 2a, is
added to Fig. 2b, where it lies parallel to ρ′ along the horizontal, giv-
ing rise to a flat four-dimensional proper space (Σ0′, ρ′) underlied by
flat two-dimensional proper intrinsic space (φρ0′, φρ′) with respect
to 3-observers in Σ0′.

mass m0
0 in the one-dimensional space ρ0′, as follows from

φm0 ≡ 0 × m0
0 in Eq. (8). It then follows that any quantity

of the intrinsic rest mass φm0 is equivalent to zero quantity
of three-dimensional rest mass m0 in Σ′. Or any quantity of
intrinsic rest mass is no rest mass. An alternative name coined
from the preceding statement namely, nomass, shall be given
to the intrinsic rest mass φm0. The intrinsic rest mass φm0
in the proper (or classical) intrinsic space is the proper (or
classical) nomass.

The ‘projective’ intrinsic rest mass (or proper nomass)
φm0 in the projective proper intrinsic space φρ′, lies directly
underneath the rest mass m0 in the proper Euclidean 3-space
Σ′, as already shown in Fig. 2a. The one-dimensional rest
mass m0 in the one-dimensional proper (or classical) space ρ′

along the horizontal in Fig. 2b, likewise “projects” intrinsic
rest mass (or proper nomass) φm0

0 into the projective proper
(or classical) intrinsic space φρ0′, which lies directly under-
neath the rest mass m0

0 in the proper Euclidean 3-space Σ0′ of
the positive time-universe with respect to 3-observers in Σ0′,
as already shown in Fig. 2b.

Now the proper Euclidean 3-space Σ0′ of the positive time-
universe with respect to 3-observers in it in Fig. 2b, is what
appears as one-dimensional proper space ρ0′ along the ver-
tical with respect to 3-observers in our proper Euclidean 3-
space Σ′ in Fig. 2a. The one-dimensional proper intrinsic
space φρ0′ projected into (or underneath) Σ0′ by ρ′ along
the horizontal in Fig. 2b, must be added to Fig. 2a, where
it must lie parallel to ρ0′ along the vertical, thereby convert-
ing Fig. 2a to Fig. 3a with respect to 3-observers in Σ′. The

Fig. 4: (a) The one-dimensional proper space ρ0′ and the proper
intrinsic space φρ0′ along the vertical with respect to 3-observers
in Σ′ in Fig. 3a, transform into the proper time dimension ct′ and
proper intrinsic time dimension φcφt′ respectively, giving rise to
a flat four-dimensional proper spacetime (Σ′, ct′) underlied by flat
two-dimensional proper intrinsic spacetime (φρ′, φcφt′) with respect
to 3-observers in Σ′. (b) The one-dimensional proper space ρ′ and
the proper intrinsic space φρ′ along the horizontal with respect to 3-
observers in Σ0′ in Fig. 3b, transform into the proper time dimension
ct0′ and proper intrinsic time dimension φcφt0′ respectively, giving
rise to a flat four-dimensional proper spacetime (Σ0′, ct0′) under-
lied by flat two-dimensional proper intrinsic spacetime (φρ0′, φcφt0′)
with respect to 3-observers in Σ0′.

one-dimensional proper intrinsic space φρ′ projected into (or
underneath) our proper Euclidean 3-space Σ′ by ρ0′ along the
vertical in Fig. 2a, must likewise be added to Fig. 2b, where it
must lie parallel to ρ′ along the horizontal, thereby converting
Fig. 2b to Fig. 3b with respect to 3-observers in Σ0′.

Finally, as explained for the transformations of Figs. 6a
and 6b into Figs. 8a and 8b respectively in sub-section 1.3 of
part one of this paper [3], the one-dimensional proper (or clas-
sical) space ρ0′ and the one-dimensional proper (or classical)
intrinsic space φρ0′ lying parallel to it along the vertical in
Fig. 3a, transform into the proper time dimension ct′ and the
proper intrinsic time dimension φcφt′ of the positive (or our)
universe with respect to 3-observers in our proper Euclidean
3-space Σ′, thereby converting Fig. 3a to the final Fig. 4a.

The one-dimensional proper (or classical) space ρ′ and
the one-dimensional proper (or classical) intrinsic space φρ′

lying parallel to it along the horizontal in Fig. 3b, likewise
transform into the proper time dimension ct0′ and the proper
intrinsic time dimension φcφt0′ of the positive time-universe
with respect to 3-observers in the proper Euclidean 3-space
Σ0′ of the positive time-universe, thereby converting Fig. 3b
to the final Fig. 4b.

As also explained in drawing Figs. 9a and 9b of [3], the
one-dimensional rest mass m0

0 in the one-dimensional proper
(or classical) space ρ0′ and the one-dimensional intrinsic rest
mass φm0

0 in the proper (or classical) intrinsic space φρ0′ in
Fig. 3a must be replaced by one-dimensional equivalent rest
mass E′/c2, where E′ = m0

0c2, in the proper time-dimension
ct′ and one-dimensional equivalent intrinsic rest mass
φE′/φc2, where φE′ = φm0

0φc2, in the proper intrinsic time
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dimension φcφt′ respectively, as done in Fig. 4a. The one-
dimensional rest mass m0 in ρ′ and the intrinsic rest mass
φm0 in φρ′ along the horizontal in Fig. 3b must likewise be re-
placed by E0′/c2; E0′ = m0c2, in ct0′ and φE0′/φc2; φE0′ =

φm0φc2, in φcφt0′ respectively, as done in Fig. 4b.
Fig. 4a now has flat two-dimensional proper intrinsic spa-

cetime (or proper nospace-notime) (φρ′, φcφt′), containing in-
trinsic rest mass (or proper nomass) φm0 (in φρ′) and equi-
valent intrinsic rest mass φE′/φc2 (in φcφt′), underlying flat
four-dimensional proper spacetime (Σ′, ct′), containing rest
mass m0 (in Σ′) and equivalent rest mass E′/c2 (in ct′), of the
positive (or our) universe. Fig. 4b likewise now has flat two-
dimensional proper intrinsic spacetime (φρ0′, φcφt0′), con-
taining intrinsic rest mass φm0

0 (in φρ0′) and equivalent in-
trinsic rest mass φE0′/φc2 (in φcφt0′), underlying flat proper
spacetime (Σ0′, ct0′), containing rest mass m0

0 (in Σ0′) and
equivalent rest mass E0′/c2 (in ct0′), of the positive time-
universe.

In tracing the origin of the proper intrinsic space φρ′ and
the intrinsic rest mass φm0 contained in it in Fig. 4a, we find
that the one-dimensional proper space ρ0′ containing one-
dimensional rest mass m0

0 along the vertical with respect to
3-observers in the proper Euclidean 3-space Σ′ of the positive
(or our) universe in Fig. 2a or 3a, projects proper intrinsic
space φρ′ containing intrinsic rest mass φm0 into the proper
Euclidean 3-space Σ′. Then as ρ0′ containing m0

0 along the
vertical in Fig. 2a or 3a (being along the vertical) naturally
transforms into proper time dimension ct′ containing equiv-
alent rest mass E′/c2 with respect to 3-observers in Σ′ in
Fig. 4a, its projection φρ′ containing φm0 into Σ′ along the
horizontal (being along the horizontal) remains unchanged
with respect to 3-observers in Σ′.

The conclusion then is that the proper Euclidean 3-space
Σ0′ of the positive time-universe with respect to 3-observers
in Σ0′, (which is one-dimensional space ρ0′ with respect to
3-observers in our proper Euclidean 3-space Σ′), is ultimately
the origin of the one-dimensional proper intrinsic space φρ′

underlying the proper Euclidean 3-space Σ′ of our universe
and the three-dimensional rest mass m0

0 of a particle of ob-
ject in the proper Euclidean 3-space Σ0′ of the positive time-
universe with respect to 3-observers in Σ0′ is the origin of
the one-dimensional intrinsic rest mass φm0 in the proper in-
trinsic space φρ′ lying directly underneath the rest mass m0
of the symmetry-partner particle or object in the proper Eu-
clidean 3-space Σ′ of our universe. In other words, the proper
Euclidean 3-space Σ0′ containing the three-dimensional rest
mass m0

0 of a particle or object in the positive time-universe,
“casts a shadow” of one-dimensional isotropic proper intrin-
sic space φρ′ containing one-dimensional intrinsic rest mass
φm0 into the proper Euclidean 3-space Σ′ containing the rest
mass m0 of the symmetry-partner particle or object in our uni-
verse, where φm0 in φρ′ lies directly underneath m0 in Σ′.

And in tracing the origin of the proper intrinsic time di-
mension φcφt′ that contains the equivalent intrinsic rest mass

φE′/φc2, lying parallel to the proper time dimension ct′ con-
taining the equivalent rest mass E′/c2 in Fig. 4a, we find that
the one-dimensional proper space ρ′ containing one-dimen-
sional rest mass m0 along the horizontal with respect to 3-
observers in the proper Euclidean 3-space Σ0′ of the positive
time-universe in Fig. 2b or 3b, where ρ′ is the Euclidean 3-
space Σ′ of our universe with respect to 3-observers in Σ′,
as derived between Fig. 4 and Fig. 6b in sub-section 1.2 of
[3], projects one-dimensional proper intrinsic space φρ0′ con-
taining intrinsic rest mass φm0

0 underneath the proper Eu-
clidean 3-space Σ0′ containing rest mass m0

0 of the positive
time-universe with respect to 3-observers in Σ0′ in Fig. 2b
or 3b. The proper Euclidean 3-space Σ0′ containing the rest
mass m0

0 and its underlying proper intrinsic space φρ0′ con-
taining intrinsic rest mass φm0

0 with respect to 3-observers in
the proper Euclidean 3-space Σ0′ of the positive time-universe
in Fig. 3b, are the proper time dimension ct′ of our universe
containing equivalent rest mass E′/c2 and its underlying
proper intrinsic time dimension φcφt′ of our universe con-
taining equivalent intrinsic rest mass φE′/φc2 with respect to
3-observers in Σ′ in Fig. 4a.

The conclusion then is that the proper Euclidean 3-space
Σ′ of the positive (or our) universe is the origin of the proper
intrinsic time dimension φcφt′ that lies parallel to the proper
time dimension ct′ of the positive (or our) universe in Fig. 4a.
The three-dimensional rest mass m0 of a particle or object in
the proper Euclidean 3-space Σ′ of our universe is the origin
of the one-dimensional equivalent intrinsic rest mass φE′/φc2

in the proper intrinsic time dimension φcφt′ that lies besides
the one-dimensional equivalent rest mass E′/c2 in the proper
time dimension ct′ of our universe in Fig. 4a.

The two-dimensional proper intrinsic metric spacetime
(or proper metric nospace-notime) (φρ′, φcφt′), containing in-
trinsic rest mass φm0 in φρ′ and equivalent intrinsic rest mass
φE/φc2 in φcφt′, which underlies the flat proper metric space-
time (Σ′, ct′), containing rest mass m0 in Σ′ and equivalent rest
mass E′/c2 in ct′, has thus been derived within the four-world
picture. The intrinsic special theory of relativity (φSR) oper-
ates on the flat proper intrinsic metric spacetime (φρ′, φcφt′)
and the special theory of relativity (SR) operates on the flat
proper metric spacetime (Σ′, ct′) in the absence of relativistic
gravitational field. The flat two-dimensional proper intrinsic
spacetime was introduced as ansatz in section 4.4 of [1] and
it has proved indispensable in the present theory since then,
as discussed fully earlier in sub-section 1.1 of this paper.

The derivations of the flat two-dimensional proper intrin-
sic spacetime (φρ′, φcφt′) containing intrinsic rest masses
(φm0, φE′/φc2) of particles and bodies, which underlies the
flat four-dimensional proper spacetime (Σ′, ct′) containing the
rest masses (m0, E′/c2) of particles and bodies in our uni-
verse and in the other three universes, as presented in this
sub-section, is the best that can be done at the present level
of the present evolving theory. The derivations certainly de-
mystify the concepts of intrinsic spacetime and intrinsic mass
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introduced as ansatz in section 4 of [1]. There are, however,
more formal and more complete derivations of these concepts
along with the concepts of absolute intrinsic spacetime con-
taining absolute intrinsic rest mass, which underlies absolute
spacetime containing absolute rest mass and relativistic in-
trinsic spacetime containing relativistic intrinsic mass, which
underlies relativistic spacetime containing relativistic mass,
to be presented elsewhere with further development.

2 Validating perfect symmetry of state among the four
universes isolated

Perfect symmetry of natural laws among the four universes
namely, the positive universe, the negative universe, the posi-
tive time-universe and the negative time-universe, whose met-
ric spacetimes and underlying intrinsic metric spacetimes are
depicted in Figs. 8a and 8b of the first part of this paper [3],
has been demonstrated in section 2 of that paper. Perfect sym-
metry of state among the universes shall now be demonstrated
in this section. Perfect symmetry of state exists among the
four universes if the masses of the four members of every
quartet of symmetry-partner particles or objects in the four
universes have identical magnitudes, shapes and sizes and if
they perform identical relative motions in their universes at
all times. These conditions shall be shown to be met in this
section.

2.1 Identical magnitudes of masses and of shapes and
sizes of the members of every quartet of symmetry-
partner particles or objects in the four universes

As illustrated in Fig. 2a or 3a, the one-dimensional intrinsic
rest mass (or proper nomass) φm0 “projected” into the pro-
jective isotropic one-dimensional proper (or classical) intrin-
sic space (or proper nospace) φρ′, lies directly underneath
the three-dimensional rest mass m0 in the proper (or clas-
sical) Euclidean 3-space Σ′ of the positive (or our) universe
with respect to 3-observers in Σ′. Likewise the “projective”
one-dimensional intrinsic rest mass φm0

0 in the projective one-
dimensional isotropic proper intrinsic space φρ0′ lies directly
underneath the three-dimensional rest mass m0

0 in the proper
(or classical) Euclidean 3-space Σ0′ of the positive time-uni-
verse with respect to 3-observers in Σ0′ in Fig. 2b or 3b.

Now the rest mass m0 is the outward (or physical) man-
ifestation in the proper (or classical) physical Euclidean 3-
space Σ′ of the one-dimensional intrinsic rest mass φm0 in
the one-dimensional proper (or classical) intrinsic space φρ′

lying underneath m0 in Σ′ in Fig. 2a or 3a. It then follows that
m0 and φm0 are equal in magnitude, that is, m0 = |φm0 |.

But the one-dimensional intrinsic rest mass φm0 in φρ′

along the horizontal is equal in magnitude to the one-dimen-
sional rest mass m0

0 in the one-dimensional space ρ0′ along
the vertical that ‘projects’ φm0 contained in φρ′ along the
horizontal in Fig. 2a or 3a. That is, m0

0 = |φm0 |. By combin-
ing this with m0 = |φm0 | derived in the preceding paragraph,

we have the equality in magnitude of the three-dimensional
rest mass m0 of a particle or object in our proper Euclidean
3-space Σ′ and the one-dimensional rest mass m0

0 of the sym-
metry-partner particle or object in the one-dimensional proper
(or classical) space ρ0′ (with respect to 3-observers in Σ′) in
Fig. 2a or 3a. That is, m0 = m0

0.
Finally the one-dimensional rest mass m0

0 of a particle or
object in the one-dimensional proper space ρ0′ along the ver-
tical with respect to 3-observers in our proper Euclidean 3-
space Σ′ in Fig. 2a or 3a, is what 3-observers in the proper
Euclidean 3-space Σ0′ of the positive time-universe observe
as three-dimensional rest mass m0

0 of the particle or object
in Σ0′. Consequently the one-dimensional rest mass m0

0 of
the particle or object in ρ0′ in Fig. 2a or 3a is equal in mag-
nitude to the three-dimensional rest mass m0

0 of the particle
or object in the proper Euclidean 3-space Σ0′. This is cer-
tainly so since the geometrical contraction of the Euclidean
3-space Σ0′ to one-dimensional space ρ0′ and the consequent
geometrical contraction of the three-dimensional rest mass m0

0
in Σ0′ to one-dimensional rest mass m0

0 in ρ0′ with respect to
3-observers in our Euclidean 3-space Σ′, does not alter the
magnitude of the rest mass m0

0.
In summary, we have derived the simultaneous relations

m0 = |φm0 | and m0
0 = |φm0 |, from which we have, m0 = m0

0
in the above. Also since m0

0 in Σ0′ is the outward manifes-
tation of φm0

0 in φρ0′ in Fig. 2b or 3b, we have the equality
in magnitude of m0

0 and φm0
0, that is, m0

0 = |φm0
0 |, which,

along with m0
0 = |φm0 | derived above, gives φm0

0 = φm0. The
conclusion then is that the rest mass m0 of a particle or ob-
ject in the proper Euclidean 3-space Σ′ of our (or positive)
universe with respect to 3-observers in Σ′, is equal in mag-
nitude to the rest mass m0

0 of the symmetry-partner particle
or object in the proper Euclidean 3-space Σ0′ of the positive
time-universe with respect to 3-observers in Σ0′. The one-
dimensional intrinsic rest mass φm0 of the particle or object in
our proper intrinsic space φρ′ underlying m0 in Σ′ in Fig. 2a,
3a or 4a is equal in magnitude to the intrinsic rest mass φm0

0 of
the symmetry-partner particle or object in the proper intrinsic
space φρ0′ underlying m0

0 in Σ0′ in Fig. 2b, 3b or 4b.
By repeating the derivations done between the positive (or

our) universe and the positive time-universe, which lead to
the conclusion reached in the foregoing paragraph, between
the negative universe and the negative time-universe, (which
shall not be done here in order to conserve space), we are also
led to the conclusion that the rest mass −m∗0 of a particle or
object in the proper Euclidean 3-space −Σ′∗ of the negative
universe with respect to 3-observers in −Σ′∗, is equal in mag-
nitude to the rest mass −m0

0
∗ of the symmetry-partner particle

or object in the proper Euclidean 3-space −Σ0′∗ of the nega-
tive time-universe with respect to 3-observers in −Σ0′∗. The
one-dimensional intrinsic rest mass −φm∗0 of the particle or
object in the proper intrinsic space −φρ′∗ of the negative uni-
verse underlying −m∗0 in −Σ′∗, is equal in magnitude to the
intrinsic rest mass −φm0

0
∗ of the symmetry-partner particle or
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object in the proper intrinsic space −φρ0′∗ underlying −m0
0
∗

in −Σ0′∗ in the negative time-universe.
The perfect symmetry of state between the positive (or

our) universe and the negative universe prescribed in [1], re-
mains a prescription so far. It implies that the rest mass m0
of a particle or object in the proper Euclidean 3-space Σ′ of
the positive (or our) universe, is identical in magnitude to the
rest mass −m∗0 of the symmetry-partner particle or object in
the proper Euclidean 3-space −Σ′∗ of the negative universe,
that is, m0 = | − m∗0 |. The corresponding (prescribed) per-
fect symmetry of state between positive time-universe and
the negative time-universe likewise implies that the rest mass
m0

0 of a particle or object in the proper Euclidean 3-space
Σ0′ of the positive time-universe is identical in magnitude to
the rest mass−m0

0
∗ of its symmetry-partner in the proper Eu-

clidean 3-space −Σ0′∗ of the negative time-universe, that is,
m0

0 = | − m0
0
∗ |.

The equality of magnitudes of symmetry-partner rest
masses, m0 = | − m∗0 |, that follows from the prescribed per-
fect symmetry of state between the positive (or our) universe
and the negative universe and m0

0 = | − m0
0
∗ | that follows

from the prescribed symmetry of state between the positive
time-universe and the negative time-universe, discussed in the
foregoing paragraph, are possible of formal proof, as shall
be presented elsewhere. By combining these with m0 = m0

0
and −m∗0 = −m0

0
∗ derived from Figs. 2a and 2b above, we

obtain the equality of magnitudes of the rest masses of the
four symmetry-partner particles or objects in the four uni-
verses, that is, m0 = | − m∗0 | = m0

0 = | − m0
0
∗ |. Conse-

quently there is equality of magnitudes of the intrinsic rest
masses in the one-dimensional intrinsic spaces of the quartet
of symmetry-partner particles or objects in the four universes,
that is, |φm0 | = | − φm∗0 | = |φm0

0 | = | − φm0
0
∗ |.

Having demonstrated the equality of magnitudes of the
rest masses of the members of every quartet of symmetry-
partner particles or objects in the four universes, (to the extent
that m0 = | − m∗0 | between the positive (or our) universe and
the negative universe and m0

0 = | − m0
0
∗ | between the positive

and negative time-universes are valid), let us also show their
identical shapes and sizes.

Now the rest mass m0 being the outward manifestation
in our proper Euclidean 3-space Σ′ of the intrinsic rest mass
φm0 of intrinsic length ∆φρ′ in the one-dimensional proper
intrinsic space φρ′ and the three-dimensional rest mass m0

0 in
the proper Euclidean 3-space Σ0′ with respect to 3-observers
in Σ0′, being what geometrically contracts to the one-dimen-
sional rest mass m0

0 of length ∆ρ0′ in ρ0′ with respect to 3-
observers in our Euclidean 3-space Σ′ and since ∆ρ0′ along
the vertical projects ∆φρ′ into Σ′ along the horizontal, then
the length ∆ρ0′ of the one-dimensional rest mass m0

0 in ρ0′ has
the same magnitude as the intrinsic length ∆φρ′ of the intrin-
sic rest mass φm0 in φρ′, that is, ∆ρ0′ = |∆φρ′ |. Consequently
the volume ∆Σ0′ of the Euclidean 3-space Σ0′ occupied by the
three-dimensional rest mass m0

0 with respect to 3-observers in

Σ0′ has the same magnitude as the volume ∆Σ′ of the Eu-
clidean 3-space Σ′ occupied by the rest mass m0 with respect
to 3-observers in Σ′; ∆Σ′ occupied by m0 being the outward
manifestation of ∆φρ′ occupied by φm0. In other words, the
rest mass m0 in Σ′ has the same size as its symmetry-partner
m0

0 in Σ0′.
Further more, the shape of the outward manifestation of

φm0 in the proper Euclidean 3-space Σ′, that is, the shape
of m0 in Σ′, with respect to 3-observers in Σ′, is the same
as the shape of the three-dimensional rest mass m0

0 in the
proper Euclidean 3-space Σ0′ with respect to 3-observers in
Σ0′. In providing justification for this, let us recall the dis-
cussion leading to Fig. 6a and 6b of [1], that the intrinsic rest
masses φm0 of particles and objects, which appear as lines
of intrinsic rest masses along the one-dimensional isotropic
proper intrinsic space φρ′ relative to 3-observers in the proper
Euclidean 3-space Σ′, as illustrated for a few objects in Fig. 6a
of [1], are actually three-dimensional intrinsic rest masses
φm0 in three-dimensional proper intrinsic space φΣ′ with re-
spect to three-dimensional intrinsic-rest-mass-observers (or
3-intrinsic-observers) in φΣ′, as also illustrated for a few ob-
jects in Fig. 6b of [1]. The shape of the three-dimensional
intrinsic rest mass φm0 of an object or particle in the three-
dimensional intrinsic space φΣ′ with respect to 3-intrinsic-
observers in φΣ′, is the same as the shape of its outward
manifestation in the proper Euclidean 3-space Σ′, that is, the
same as the shape of the rest mass m0 in Σ′, with respect to
3-observers in Σ′.

Since the line of intrinsic rest mass φm0 in one-dimen-
sional proper intrinsic space φρ′ relative to 3-observers in
Σ′, (which is a three-dimensional intrinsic rest mass φm0 in
three-dimensional proper intrinsic space φΣ′ with respect to
3-intrinsic-observers in φΣ′), is the projection along the hor-
izontal of the line of rest mass m0

0 in the one-dimensional
proper space ρ0′ along the vertical relative to 3-observers in
our proper Euclidean 3-space Σ′, (which is a 3-dimensional
rest mass m0

0 in the proper Euclidean 3-space Σ0′ of the pos-
itive time-universe with respect to 3-observers in Σ0′), the
shape of the three-dimensional intrinsic rest mass φm0 in φΣ′

with respect to 3-intrinsic-observers in φΣ′ is the same as the
shape of the three-dimensional rest mass m0

0 in Σ0′ with re-
spect to 3-observers in Σ0′. It then follows from this and the
conclusion (that the shape of φm0 in φΣ′ is the same as the
shape of m0 in Σ′) reached in the preceding two paragraphs,
that the shapes of the rest masses m0 in our proper Euclidean
3-space Σ′ and m0

0 in the proper Euclidean 3-space Σ0′ of the
positive time-universe are the same, as stated earlier.

The identical sizes and shapes of the the rest mass m0
of a particle or object in the proper Euclidean 3-space Σ′

of our universe and of the rest mass m0
0 of its symmetry-

partner in the proper Euclidean 3-space Σ0′ of the positive
time-universe, concluded from the foregoing, is equally true
between the rest mass −m∗0 in the Euclidean 3-space −Σ′∗ of
the negative universe and its symmetry-partner −m0

0
∗ in the
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Euclidean 3-space −Σ0′∗ of the negative time-universe.
When the preceding paragraph is combined with the iden-

tical shapes and sizes of the rest mass m0 of a particle or ob-
ject in the proper Euclidean 3-space Σ′ of the positive (or our)
universe and of the rest mass −m∗0 of its symmetry-partner in
the proper Euclidean 3-space −Σ′∗ of the negative universe,
which the so far prescribed perfect symmetry of state between
our universe and the negative universe implies, as well as the
identical shapes and sizes of the rest mass m0

0 of a particle
or object in the proper Euclidean 3-space Σ0′ of the posi-
tive time-universe and of the rest mass −m0

0
∗ of its symmetry-

partner in the proper Euclidean 3-space −Σ0′∗ of the negative
time-universe, which the so far prescribed perfect symmetry
of state between positive time-universe and the negative time-
universe implies, we have the identical shapes and sizes of the
four members of the quartet of symmetry-partner particles or
objects in the four universes, and this is true for every such
quartet of symmetry-partner particles or objects.

2.2 Perfect symmetry of relative motions always among
the members of every quartet of symmetry-partner
particles or objects in the four universes

As mentioned at the beginning of this section, the second
condition that must be met for symmetry of state to obtain
among the four universes isolated in part one of this paper
[3] and illustrated in Figs. 8a and 8b of that paper namely,
the positive (or our) universe, the negative universe, the pos-
itive time-universe and the negative time-universe, is that the
members of every quartet of symmetry-partner particles or
objects in the universes, now shown to have identical mag-
nitudes of masses, identical sizes and identical shapes, are
involved in identical motions relative to identical symmetry-
partner observers or frames of reference in the universes at
all times. The reductio ad absurdum method of proof shall
be applied to show that this second condition is also met. We
shall assume that the quartet of symmetry-partner particles or
objects in the four universes are not involved in identical rela-
tive motions and show that this leads to a violation of Lorentz
invariance.

Let us start with the assumption that the members of a
quartet of symmetry-partner particles or objects in the four
universes are in arbitrary motions at different speeds relative
to the symmetry-partner observers of frames of reference in
their respective universes at every given moment. This as-
sumption implies that given an object on earth in our universe
in motion at a speed vx+ along the north pole of the earth,
say, relative to our earth at a given instant, then its symmetry-
partner on earth in the negative universe is in motion at a
speed vx− along the north pole relative to the earth of the nega-
tive universe at the same instant; the symmetry-partner object
on earth in the positive time-universe is motion at a speed vx0+

along the north pole relative to the earth of the positive time-
universe at the same instant and the symmetry-partner object

on earth in the negative time-universe is in motion at a speed
vx0− along the north pole relative to the earth of the negative
time-universe at the same instant, where it is being assumed
that the speeds vx+ , vx− , vx0+ and vx0− have different magni-
tudes and each could take on arbitrary values lower than c,
including zero. They may as well be assumed to be moving
along arbitrary directions on earths in their respective uni-
verses.

The geometrical implication of the assumption made in
the foregoing paragraph is that the equal intrinsic angle φψ of
relative rotations of intrinsic affine space and intrinsic affine
time coordinates in the four quadrants, drawn upon the proper
(or classical) metric spacetimes/intrinsic spacetimes of the
positive (or our) universe and the negative universe in Fig. 8a
of [3], as Fig. 10a of that paper, and upon the proper (or clas-
sical) metric spacetimes/intrinsic spacetimes of the positive
time-universe and negative time-universe in Fig. 8b of [3], as
Fig. 10b of that paper, will take on different values φψ+

x , φψ−x ,
φψ+

t , φψ−t , φψ+
x0 , φψ−x0 , φψ+

t0 and φψ−t0 as depicted in Figs. 5a
and 5b.

The rotations of φx̃′ by intrinsic angle φψ+
x relative to

φx̃ along the horizontal in the first quadrant and the rota-
tion of φcφt̃′ by intrinsic angle φψ+

t relative to φcφt̃ along
the vertical in the second quadrant are valid with respect to
the 3-observer in Σ̃ in Fig. 5a, where sin φψ+

x = φvx+/φc and
sin φψ+

t = φvt+/φc. On the other hand, the rotation of −φx̃′∗

at intrinsic angle φψ−x relative to −φx̃∗ along the horizontal
in the third quadrant and the rotation of −φcφt̃′∗ by intrinsic
angle φψ−t relative to −φcφt̃∗ along the vertical in the fourth
quadrant in Fig. 5a are valid with respect to the 3-observer*
in −Σ̃∗, where sin φψ−x = φvx−/φc and sin φψ−t = φvt−/φc.

The rotations of φx̃0′ by intrinsic angle φψx0+ relative to
φx̃0 along the vertical in the first quadrant and the rotation
of φcφt̃0′ by intrinsic angle φψt0+ relative to φcφt̃0 along the
horizontal in the fourth quadrant are valid with respect to the
3-observer in Σ̃0 in Fig. 5b, where sin φψ+

x0 = φvx0+/φc and
sin φψ+

t0 = φvt0+/φc. On the other hand, the rotation of −φx̃0′∗

at intrinsic angle φψ−x0 relative to −φx̃0∗ along the vertical in
the third quadrant and the rotation of −φcφt̃0′∗ by intrinsic
angle φψ−t0 relative to −φcφt̃0∗ along the vertical in the second
quadrant in Fig. 5b are valid with respect to the 3-observer*
in −Σ̃0∗, where sin φψ−x0 = φvx0−/φc and sin φψ−t0 = φvt0−/φc.

Although the intrinsic angles φψ+
x , φψ

−
x , φψ

+
t and φψ−t ,

which are related to the intrinsic speeds φvx+ , φvx− , φvt+ and
φvt− , as sin φψ+

x = φvx+/φc; sin φψ−x = φvx−/φc; sin φψ+
t =

φvt+/φc; and sin φψ−t = φvt−/φc respectively in Fig. 5a, are
different in magnitude as being assumed and although the in-
trinsic angles φψ+

x0 , φψ
−
x0 , φψ

+
t0 , φψ−t0 , which are related to in-

trinsic speeds φvx0+ , φvx0− , φvt0+ and φvt0− as sin φψ+
x0 =

φvx0+/φc; sin φψ−x0 = φvx0−/φc; sin φψ+
t0 = φvt0+/φc; and sin φψ−t0

= φvt0−/φc respectively in Fig. 5b, are different in magnitude
as being assumed, it must be remembered that the intrinsic
angles φψ+

x , φψ
−
x , φψt+ , φψ−t in Fig. 5a are equal to the intrin-
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Fig. 5: (a) Rotations of intrinsic affine spacetime coordinates of intrinsic particle’s frame relative to intrinsic observer’s frame due to
assumed non-symmetrical motions of symmetry-partner particles relative to symmetry-partner observers in the four universes, with respect
to 3-observers in the Euclidean 3-spaces in the positive (or our) universe and the negative universe.

Fig. 5: (b) Rotations of intrinsic affine spacetime coordinates of intrinsic particle’s frame relative to intrinsic observer’s frame due to
assumed non-symmetrical motions of symmetry-partner particles relative to symmetry-partner observers in the four universes, with respect
to 3-observers in the Euclidean 3-spaces in the positive time-universe and the negative time-universe.

Adekugbe A.O.J. Re-Identification of the Many-World Background of Special Relativity as Four-World Background. Part II. 35



Volume 1 PROGRESS IN PHYSICS January, 2011

sic angles φψ+
t0 , φψ

−
t0 , φψ

+
x0 , φψ−x0 respectively in Fig. 5b.

That is, φψ+
x = φψ+

t0 ; φψ−x = φψ−t0 ; φψ+
t = φψ+

x0 and φψ−t =

φψ−x0 in Figs. 5a and 5b. Consequently the intrinsic speeds
φvx+ , φvx− , φvt+ and φvt− in Fig. 5a are equal to φvt0+ , φvt0− ,
φvx0+ and φvx0− respectively in Fig. 5b. That is, φvx+ = φvt0+ ;
φvx− = φvt0− ; φvt+ = φvx0+ and φvt− = φvx0+ in Figs. 5a and 5b.

By following the procedure used to derive partial intrinsic
Lorentz transformation with respect to the 3-observer in Σ̃

from Fig. 8a of [1], the unprimed intrinsic affine coordinate
φx̃ along the horizontal is the projection of the inclined φx̃′ in
the first quadrant in Fig. 5a. That is, φx̃ = φx̃′ cos φψ+

x . Hence
we can write

φx̃′ = φx̃ sec φψ+
x

This is all the intrinsic coordinate transformation that could
have been possible with respect to the 3-observer in Σ̃ along
the horizontal in the first quadrant in Fig. 5a, but for the fact
that the inclined negative intrinsic coordinate −φcφt̃′∗ of the
negative universe in the fourth quadrant also projects a com-
ponent −φcφt̃′ sin φψ−t along the horizontal, which must be
added to the right-hand side of the last displayed equation to
have

φx̃′ = φx̃ sec φψ+
x − φcφt̃′ sin φψ−t ; (∗)

w.r.t 3 − observer in Σ̃.
As mentioned in the derivation of (∗), but for φψ+

x =

φψ−x = φψ with Fig. 8a in [1], the dummy star label on the
component−φcφt̃′∗ sin φψ−t projected along the horizontal has
been removed, since the projected component is now an in-
trinsic coordinate in the positive universe.

But φcφt̃ = φcφt̃′ cos φψ+
t or φcφt̃′ = φcφt̃ sec φψ+

t along
the vertical in the second quadrant in the same Fig. 5a. By
replacing φcφt̃′ by φcφt̃ sec φψ+

t at the right-hand side of (∗)
we have

φx̃′ = φx̃ sec φψ+
x − φcφt̃ sec φψ+

t sin φψ−t ; (9)

w.r.t 3 − observer in Σ̃. Eq. (9) is the final form of the par-
tial intrinsic Lorentz transformation that the 3-observer in Σ̃

in our universe could derive along the horizontal in the first
quadrant from Fig. 5a.

By applying the same procedure used to derive Eq. (9)
from the first and fourth quadrants of Fig. 5a to the first and
second quadrants of Fig. 5b, the counterpart of Eq. (9) that is
valid with respect to the 3-observer in Σ̃0 in that figure is the
following:

φx̃0′ = φx̃0 sec φψ+
x0 − φcφt̃0 sec φψ+

t0 sin φψ−t0 ; (10)

w.r.t 3 − observer in Σ̃0.Again Eq. (10) is the final form of the
partial intrinsic Lorentz transformation that the 3-observer in
Σ̃0 in the positive time-universe could derive along the vertical
in the first quadrant from Fig. 5b. By collecting Eqs. (9) and

(10) we have

φx̃′ = φx̃ sec φψ+
x − φcφt̃ sec φψ+

t sin φψ−t ;
(w.r.t 3 − observer in Σ̃);

φx̃0′ = φx̃0 sec φψ+
x0 − φcφt̃0 sec φψ+

t0 sin φψ−t0 ;
(w.r.t 3 − observer in Σ̃0)


. (11)

However system (11) is useless because it is neither the
full intrinsic Lorentz transformation in our (or positive) uni-
verse nor in the the positive time-universe. This is so because
the second equation of system (11) contains intrinsic coordi-
nates of the positive time-universe, which are elusive to ob-
servers in our universe or which cannot appear in physics in
our universe. On the other hand, the first equation contains
the intrinsic spacetime coordinates of our universe, which
cannot appear in physics in the positive time-universe.

In order to make system (11) a valid full intrinsic space-
time coordinate transformation (i.e. to make it full intrin-
sic Lorentz transformation) in our universe, we must trans-
form the intrinsic spacetime coordinates of the positive time-
universe in the second equation into the intrinsic spacetime
coordinates of our universe. As derived in part one of this pa-
per [3], we must let φx̃0′ → φcφt̃′, φx̃0 → φcφt̃ and φcφt̃0 →
φx̃ in the second equation of system (11), thereby converting
system (11) to the following

φx̃′ = φx̃ sec φψ+
x − φcφt̃ sec φψ+

t sin φψ−t ;
(w.r.t 3 − observer in Σ̃);

φcφt̃′ = φcφt̃ sec φψ+
t − sec φψ+

x sin φψ−x ;
(w.r.t 1 − observer in ct̃)


. (12)

Fig. 5b cannot serve the role of a complementary diagram
to Fig. 5a because it contains spacetime and intrinsic space-
time coordinates of the positive time-universe and negative
time-universe that are elusive to observers in our universe and
negative universe. This has been discussed for Figs. 10a and
10b of [3]. In order to make Fig. 5b a valid complementary
diagram to Fig. 5a, the spacetime/intrinsic spacetime coordi-
nates of the positive and negative time-universes in it must be
transformed into those of our universe and the negative uni-
verse, as done between Fig. 10b and Fig. 11a of [3], to have
Fig. 5c.

Fig. 5c containing spacetime/intrinsic spacetime coordi-
nates of the positive (or our) universe and negative universe
(obtained from Fig. 5b) is now a valid complementary dia-
gram to Fig. 5a for the purpose of deriving the φLT/LT in our
universe and negative universe. Observe that the 3-observers
in the Euclidean 3-spaces Σ̃0 and −Σ̃0∗ of the positive and
negative time-universes in Fig. 5b have transformed into 1-
observers in the time dimensions ct̃ and −ct̃∗ of our universe
and the negative universe in Fig. 5c.

The second equation of system (12) has been derived from
Fig. 5c with respect to the 1-observer in the time dimension ct̃
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Fig. 5: (c) Complementary diagram to Fig. 5a obtained by transforming the spacetime/intrinsic spacetime coordinates of the positive
time-universe and the negative time-universe in Fig. 5b into the spacetime/intrinsic spacetime coordinates of our universe and the negative
universe.

in that diagram. It is a valid complementary partial intrinsic
spacetime transformation to the first equation of system (12)
or to Eq. (10) derived with respect to 3-observer in the Eu-
clidean 3-space Σ̃ from Fig. 5a. Thus system (12) is the com-
plete intrinsic Lorentz transformation derivable from Figs. 5a
and 5c with respect to 3-observer in Σ̃ and 1-observer in ct̃.

By using the definitions given earlier namely,

sin φψ+
x = sin φψ+

t0 = φvx+/φc;
sin φψ−x = sin φψ−t0 = φvx−/φc;
sin φψ+

x0 = sin φψ+
t = φvt+/φc and

sin φψ−x0 = sin φψ−t = φvt−/φc;

system (12) is given explicitly in terms of intrinsic speeds as
follows:

φx̃′ =

1 −
φv2

x+

φc2


− 1

2

φx̃−

−
1 −

φv2
t+

φc2


− 1

2

(φvt−)φt̃;

(w.r.t. 3 − observer in Σ̃)

φt̃′ =

1 −
φv2

t+

φc2


− 1

2

φt̃−

−
1 −

φv2
x+

φc2


− 1

2 φvx−

φc2 φx̃;

(w.r.t. 1 − observer in ct̃)



(13)

The outward manifestation on the flat four-dimensional
spacetime of systems (12) and (13) are given respectively as

follows:

x̃′ = x̃ secψ+
x − ct̃ secψ+

t sinψ−t ;
ỹ′ = ỹ; z̃′ = z̃;
(w.r.t 3 − observer in Σ̃);

ct̃′ = ct̃ secψ+
t − x̃ secψ+

x sinψ−x ;
(w.r.t 1 − observer in ct̃)



(14)

and

x̃′ =

1 −
v2

x+

c2


− 1

2

x̃ −
1 −

v2
t+

c2


− 1

2

(vt− )t̃;

ỹ′ = ỹ; z̃′ = z̃;
(w.r.t. 3 − observer in Σ̃)

t̃′ =

1 −
v2

t+

c2


− 1

2

t̃ −
1 −

v2
x+

c2


− 1

2 vx−

c2 x̃;

(w.r.t. 1 − observer in ct̃)



. (15)

As can be easily shown, system (12) or (13) contradicts
(or does not lead to) intrinsic Lorentz invariance (φLI) for
φψ+

x , φψ−x , φψ+
t , φψ−t (or for φvx+ , φvx− , φvt+ , φvt−).

System (14) or (15) likewise does not lead to Lorentz invari-
ance (LI) for ψ+

x , ψ−x , ψ+
t , ψ−t (or vx+ , vx− , vt+ , vt−).

Even if only one of the four intrinsic angles φψ+
x , φψ

−
x , φψ

+
t

and φψ−t is different from the rest (or if only one of the four
intrinsic speeds φvx+ , φvx− , φvt+ and φvt− is different from the
rest), system (12) or (13) still contradicts φLI. And even if
only one of the four angles ψ+

x , ψ
−
x , ψ

+
t and ψ−t is different

from the rest (or if only one of the four speeds vx+ , vx− , vt+

and vt− is different from the rest), system (14) or (15) still
contradicts the LI.

The assumption made initially that members of a quartet
of symmetry-partner particles or objects in the four universes
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are in non-symmetrical relative motions in their universes,
which gives rise to Fig. 5a-c, has led to the non-validity of in-
trinsic Lorentz invariance in intrinsic special relativity (φSR)
and of Lorentz invariance in special relativity (SR) in our uni-
verse and indeed in the four universes. This invalidates the
initial assumption, since Lorentz invariance is immutable on
the flat four-dimensional spacetime of the special theory of
relativity. The conclusion then is that all the four members
of every quartet of symmetry-partner particles or objects in
the four universes are in identical (or symmetrical) relative
motions at all times.

Having shown that the members of every quartet of sym-
metry-partner particles or objects in the four universes have
identical magnitudes of masses, identical shapes and iden-
tical sizes, (in so far as the prescribed identical magnitudes
of masses, identical shapes and identical sizes of symmetry-
partner particles or objets in the positive (or our) universe and
the negative universe is valid), in the preceding sub-section
and that they are involved in identical relative motions at all
times in this sub-section, the perfect symmetry of state among
the four universes has been demonstrated. Although gravity
is being assumed to be absent in this and the previous papers
[1-3], it is interesting to note that gravitational field sources of
identical magnitudes of masses, identical sizes and identical
shapes, which hence give rise to identical gravitational fields,
are located at symmetry-partner positions in spacetimes in the
four universes.

3 Summary and conclusion

This section is for the two parts of the initial paper [1] and
[2], this paper and its first part [3]. The co-existence in na-
ture of four symmetrical universes identified as positive (or
our) universe, negative universe, positive time-universe and
negative time-universe in different spacetime/intrinsic space-
time domains, have been exposed in these papers. The four
universes exhibit perfect symmetry of natural laws and per-
fect symmetry of state. This implies that natural laws take
on identical forms in the four universes and that all mem-
bers of every quartet of symmetry-partner particles or objects
in the four universes have identical magnitudes of masses,
identical shapes and identical sizes and that they are involved
in identical relative motions in their universes at all times,
as demonstrated. The four universes constitute a four-world
background to the special theory of relativity in each universe.

The flat two-dimensional intrinsic spacetime of the intrin-
sic special theory of relativity (φSR), containing one-dimen-
sional intrinsic masses of particles and objects in one-dimen-
sional intrinsic space, which underlies the flat four-dimen-
sional spacetime of the special theory of relativity (SR) con-
taining three-dimensional masses of particles and objects in
Euclidean 3-space in each universe, introduced (as ansatz in
the first paper [1], is isolated in this fourth paper. The two-
dimensional intrinsic spacetime is indispensable in special

relativity/intrinsic special relativity (SR/φSR) in the four-
world picture, because the new set of spacetime/intrinsic
spacetime diagrams for deriving Lorentz transformation/in-
trinsic Lorentz transformation (LT/φLT) and their inverses in
the four-world picture, involve relative rotations of intrinsic
spacetime coordinates of two frames in relative motion.

The LT/φLT and their inverses are derived from a new set
of spacetime/intrinsic spacetime diagrams on the combined
spacetimes/intrinsic spacetimes of the positive (or our) uni-
verse and the negative universe as one pair of universes and
on combined spacetimes/intrinsic spacetimes of the positive
time-universe and the negative time-universe as another pair
of universes. The two pairs of spacetimes/intrinsic space-
times co-exist in nature, consequently the spacetime/intrinsic
spacetime diagram drawn on one pair co-exists with and must
complement the spacetime/intrinsic spacetime diagram
drawn on the other pair in deriving the LT/φLT and their in-
verses (with a set of four diagrams in all) in each universe, as
done in the first paper [1] and validated formally in the third
paper [3].

The proper (or classical) Euclidean 3-space Σ0′ of the
positive time-universe with respect to 3-observers in it, is
what appears as the proper time dimension ct′ of the posi-
tive (or our) universe relative to 3-observers in the proper Eu-
clidean 3-space Σ′ of our universe and the proper Euclidean
3-space Σ′ of the positive (or our) universe with respect to 3-
observers in it, is what appears as the proper time dimension
ct0′ of the positive time-universe relative to 3-observers in the
proper Euclidean 3-space Σ0′ of the positive time-universe.
The proper Euclidean 3-space −Σ0′∗ of the negative time-
universe is likewise the proper time dimension −ct′∗ of the
negative universe and the proper Euclidean 3-space −Σ′∗ of
the negative universe is the proper time dimension −ct0′∗ of
the negative time-universe. The important revelation in this
is that time is not a fundamental (or “created”) concept, but
a secondary concept that evolved from the concept of space.
Time dimension does not exist in an absolute sense, as does
3-space, but in a relative sense.

The positive time-universe cannot be perceived better
than the time dimension ct′ of the positive (or our) universe by
3-observers in the Euclidean 3-space Σ′ of our universe and
the negative time-universe cannot be perceived better
than the time dimension −ct′∗ of the negative universe by 3-
observers in the Euclidean 3-space −Σ′∗ of the negative uni-
verse. Conversely, the positive (or our) universe cannot be
perceived better than the time dimension ct0′ of the positive
time-universe by 3-observers in the Euclidean 3-space Σ0′ of
the positive time-universe and the negative universe cannot
be perceived better than the time dimension −ct0′∗ of the neg-
ative time-universe by 3-observers in the Euclidean 3-space
−Σ0′∗ of the negative time-universe. It can thus be said that
the positive time-universe and the negative time-universe are
imperceptibly hidden in the time dimensions of the positive
(or our) universe and the negative universe respectively rela-
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tive to 3-observers in the Euclidean 3-spaces in our universe
and the negative universe and conversely.

Physicists in our (or positive) universe and negative uni-
verse can formulate special relativity and special-relativistic
physics in general in terms of the spacetime/intrinsic space-
time dimensions (or coordinates) and physical parameters/in-
trinsic parameters of our universe and the negative universe
only. Physicists in the positive time-universe and the negative
time-universe can likewise formulate special relativity and
special-relativistic physics in general in terms of the space-
time/intrinsic spacetime dimensions (or coordinates) and pa-
rameters/intrinsic parameters of the positive and the negative
time-universes only. It is to this extent that it can still be
said that special relativity and special-relativistic physics in
general, pertain to a two-world background, knowing that the
two-world picture actually encompasses four universes; two
of them being imperceptibly hidden in the time dimensions.

Experimental validation ultimately of the co-existence in
nature of four symmetrical universes will give a second testi-
mony to their isolation theoretically in these papers. The next
natural step is to investigate the possibility of subsuming the
theory of relativistic gravity into the four-world picture.
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