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Abstract

Many unsolved physical problems like the mass origins, dark matters, dark energy and unification
of the quantum mechanics and general relativity have been studied in terms of the standard model
based on the 4-D Minkowski space and relative time. And I have, for the first time, used the 3-D
quantized space model based on the 4-D Euclidean space and absolute time in order to solve those
physical problems. The 4-D momentum vector and 4-D distance vector of the massive particles and
massless photons are discussed. Then, the 4-D moving distance of the particles is equal to the relative
time of the particles defined in the special and general relativity theories. In the present model, the
absolute time (ct) is the real time and the observed relative time (ct1) is understood as the 4-D moving
distance. The relative time dilations (Ati=yAt) at the GPS system and cosmic muon decay and the
relative time momentum increase (E=yEo) are proved and support the possible existence of the 3-D
quantized flat photon space in terms of the TQSM model. Also, it is concluded that the relative time
dilation effects due to the very fast vibrations (kHz, GHz and THz) of the DNA molecules and cells
in our body could explain the difference between the perceptual time and real time. Also, the possible
answers to the mass origins, dark energy, dark mattes and quantum gravity theory are given, in the
present work, under the assumption that the 3-D quantized flat photon space is our universe. For
example, it is concluded that the quantum mechanics uses the absolute time (ct) and the special and
general relativity theories are based on the relative time (ct). And the absolute time (ct) is related to
our biological ages observed by the clock with v = 0 and the relative times are the dilated times (4-D
moving distance) observed by the moving clock. All things on our universe have the same absolute
time ages and different relative time ages if the starting time is the same.

Keywords: relative time dilation; absolute time; 4-D Euclidean space; 3-D quantized flat photon
space; unsolved physical problems; relative time momentum increase; 4-D moving distance; DNA
molecules; perceptual time; 3-D quantized space model

1. Introduction

In the standard model (SM), the time is the abstract concept even though the time that is relative
is considered to be intertwined with the space according to the special and general relative theories
based on the 4-D Minkowski space. Even the time can be so much curved along with the space so
that the strange and complex shapes of the space-time are imagined theoretically [1]. The universe is
described as the space-time with the only time that is relative. This space-time is described on the, so
called, 4-D Minkowski space. In the standard model, the future, present and past coexist
geometrically even though we can move only toward the future time. In other words, only the time
toward the positive time direction exists for our universe. Therefore, realistically, only the positive
time has been observed [2]. However, the space has both of the positive space direction and negative
space direction. This time irreversibility [2] that is one of the unsolved physics problems has been
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explained by using the entropy increase of the universe in terms of the second law of the
thermodynamics.

In the present work, I introduce the 4-D Euclidean space with the absolute time axis (ct) in terms
of the 3-dimensional quantized space model [3,4] in Figures 1 - 6. The relative time (ct1) is defined just
as the 4-D distance of the moving objects. Therefore, the observed time is the 4-D distance of the
moving objects defined as the relative time in the present work. This relative time corresponds to the
time in terms of the standard model including the special and general relative theories. In the present
work, the absolute time is newly defined and introduced. The new absolute time is not entangled
with the space in terms of the present 3-D quantized space model, but the relative time in the present
work is entangled with the space as shown in terms of the special and general relative theories
because the relative time is defined as the 4-D space-time distance of the moving objects.

4-D Euclidean space and absolute time (ct) ———————————————————————

- o TR . . ‘ Massless photons
1. Massive particles move like photons along the absolute time axis. ! P

2. The constant speed of c indicates that the time (ct) is defined as Photon momentum
the absolute time of the particles and photons. | (P,) and photon time
3. Massive particles with the space speed of v move slower than | (t) are experimentally
the photons along the space axes. The massive particles have | observed.
the resistance when moving along the space axes. Cefr = V2
No resistance 4. The particle masses become the relative masses (m=ym) ot "

depending on the particle velocity of v. The relative space
P=mgc P“/TEV/C particle momentum (p,) is different from the absolute time
c c particle momentum (p,).
5. Photons have no resistance when moving along the space axes.
The space photon momentum (E,,/c) is the same as the time

mg [ E photon momentum (E,/c). o Pmye
ct £
Massive Massless Massive particles: warped photon spaces v Pemy

particles photons

ct

Massless photons mm——C »P,=E,/c

Flat photon space making the resistance on the particles is proposed as our universe.

—

Pu = Px * Pt

Flat photon space (ouruniverse) + I}
Resistance No resistance ‘t ”””” « T T 1
e g ct ' ' :
m=ym, _ i ) Massive particles :
Mo Px:m\/ E‘I P«/—EY/C ' i
.—V> - | M Imye oy et Relative mass (m) and !
g relative time (t;)are !
X1XpX3 : mv vt experimentally observed.
: m=ym, =7t '

Figure 1. The relative masses and relative time are defined on the 3-D quantized flat photon space.

In the 3-D quantized space model, all massive objects in our universe have the same absolute
times and all massive objects in our universe have their own relative times. The photons or gamma
rays have the constant universal speed of c along the 3 space axes and along the absolute time axis.
From these assumptions, it is thought that the universe is the photon space corresponding to the flat
3-D quantized space. This photon space (our whole universe) moves along the absolute time axis
with the constant universal photon speed of c. Also, the photons on the universe move along the
space axes with the constant universal speed of c. All massive objects in our universe have their own
speeds slower than the constant photon speed of ¢ along the space axes. From these speeds of the
massive objects slower than the photons, all massive objects have the resistance when moving on the
universe in Figures 1, 2, 3 and 4. Therefore, the massive objects and photons are proposed as the

warped photon spaces and flat photon spaces, respectively.

). Distributed under a Creative Commons CC BY license.
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: { 4-D momenta and 4-D time-space distances for massive particles
based on the 4-D Euclidean space and absolute tlme (ct)

E=mc? Ey=myc? t,=7t, E=7E, m=ym,

Standard model (SM), special
and general relativity theories

4-D Minkowski space

The ctaxis is not changed withv. v;<v,<v;<c Real relative time (ct)) - space

i
|
f\: massive particle
i

- Ey _ geometry is entangled and
cta(x,) Pa=DPx+Pr  Pt=—_ = MoC:absolute rest mass energy momentum curved by the separate masses.
ptl_ = mc: relative 4- Dtota|energy momentum I,:::::::::::::::::::::‘,_
_ | ! Present work
’ px = mv: relative 3-D space momentum | 3.p quantized space model (TQSM)
[T : -
Moy’ XyX)X3 ! ¢ = AX,/At : constant photon velocity :E 4D Euc"qean space
i (m, comes from the warped photon space.) |; Real absolute time (ct) - space
px = mv! v=Ax/At<c l___°______________P__P_____P___'_l: geometry (4-D Euclidean space)
my >0 e SR EEEE is not entangled and not curved.

Entangled Ax and At are observed.

(Xs)  cAt; = Ax + cAt cAt : absolute (rest) time (time distance)

At = yAt

cAt, : relative (total) time (4-D distance)
Ax: relative 3-D space distance

! Flat photon space (dark energy)
i and locally warped photon
3 spaces (particles) are proposed. :

1 E Relative time (ct)) is the 4-D

|1 distance curved and determined
i E by the moving particles. Unreal
i ct,- space geometry (Minkowski

space) is entangled and curved.

4= € = Ax/At, : constant photon velocity
(v, is along the flat photon space.)

et x %%, Ceff = CV2 for photons

: Massive particles (warped photon spaces): v < ¢
: from photon space resistance. Massless photons:
! | c=constant without any resistance.

€ 3-D quantized Photon space

Figure 2. The 4-D momentum vector and 4-D space distance vector on the 4-D Euclidean space are described in

terms of the 3-D quantized space model.

| Massive particles (warped photon spaces): v < ¢ from photon space resistance proportional i
to the 4-D warped photon space volume (V,(warped)). F/a=m « V,(warped).
Massive particle energy(V,(warped)): 4-D volume of the warped photon space.

‘
1
E = mc? = V,(warped)= cAtAV (definition) |
i
1
1

Standard model (SM)
Quantum space fluctuations
Empty space (E=0
4-D warped photon spaces Pty space | )
Massless photons (flat photon spaces): ¢ = constant without any resistance.

Massless photon energy(V,(flat) ): 4-D volume of the flat photon space.
4-D flat photon spaces I E = V,(flat)= cAtAV (definition)

(E>0)
Particle-antiparticle pairs
Energy is not conserved.

Massive particles with space resistance 1’\;\/’3}});& })}{6&.}{ § Massive particles without space resistance ::::(:L’J?:c’?{?,'?fgiy:?’f}r}?}e@:;:'
variable space velocity:v<c 4~ L?Q???,\Q,,,,,f @ constant space velocity: ¢ Present work (TQSM) :
ct A ct 'A ; ’ Ceff = €V2 i Quantum space fluctuations |
ot constant time constant time i 3-D quantized Photon space !
cti = velocity: ¢ velocity: ¢ : m= (E > ) ;
XyXX X(XoX3 3 3
v a=rt |t o , : |
Relative time: t; Absolute time: t =t ' . . (E >0) . ;
« Pt = mMgC ' Particle-antiparticle pairs !
«
ct 2 ct ct ! V] N !
Px =1y A Pu=MoCeft | Enrgy is conserved :
P Mot m¢ 3 et ol |
06 «— M€ py =mc T0%eff Ipp = myc i (Uncertainty principle) ;
X1XoX3 [ |
mv m=ym, mgyv Px = MyC X1XpX3 1 Massive particles (warped photon
Relative mass: m | spaces): v < ¢ from photon space |
Absolute mass:my m=m, . 1
. i i | resistance. Massless photons: ¢ = |
Flat photon space (=) making the resistance is proposed - \ ) . H
25 our universe ‘ Experimentally not observed. ‘ ! constant without any resistance. !
ur universe. ‘ Experimentally observed. ‘ """""""""""

Figure 3. The massive particles and massless photons are defined as the 4-D warped photon spaces and 4-D flat

photon spaces, respectively, with the energy definition.
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E=mc? Eg=moc? ty=yt, d=ct, E=yEy, m=ymy Xa/tidxs/dt oooooooeeeeeooo oo T T T T T T T e !

! Two times are defined Photons (No space resistance)
Defined on ct Y =1/v1-v?/c_ Definedonct, t: absolute time,

pe= mpca=thot S EX _EX Lo % % B0 | g relative time Absolute energy: E = hw = pyc,
2 L . '
ct eyt jccy cd €t | e, .1 c: physical constant py =py = py=—!
x yEox | Ex Ex M Evl 3-D volume: space volume ! ! E c
Dy = m0C_=—20_==——=——==mC—=mV=——”1’ ' i ptlceff=_c‘/7=\/§E
et ctyt | ccty cd cty ¢ ¢ 4-Dvolume: space-time | | c
i volume: Ener, : Ceff = CV2
0
d yEd| Ed Ed d E | gy off = CV2
ptl = m0C5=7—t =;E=;E = mC;: mc ==? ‘,,::::::::::::::::::::::::::
14 t L i Physical constants of p, p€

Two assumptions of the energy (4-D volume)
! Particle energy: 4-D volume of the warped photon space. ;
Photon energy: 4-D volume of the flat photon space. ‘

! Egfc = myc and charges
(q) for each particle are | 3
ithe vectors along the ||

! absolute time (ct) axis. |
L"""”"""""('")"'"”""“ ' CeffAt) = cV2At cAt; = cAt

> X;X)X3

x,=ct d=ct, v=Ax/At<c | ct g %k Absolute
For massive particle A’t/ cAr tme:t
v = c cos¢p Ceff3h e = Ax,/At
| %450 (constant)
For photons 3 S At s
C = Cefp cOS(45°)! _
X1XpX3 eff | ¢ = Ax/At, (constant)

! Flat phot i d.
The relative time (ct,) axis is changed with the velocity (v). . _Ilatphoton space (—)lspropose

Warped photon spaces () are proposed as the massive particles.

Figure 4. The 4-D momenta for the massive particles are defined on the absolute time (ct) based on the 4-D

Euclidean space.

Based on the 4-D Euclidean space and absolute time, the massive particles and massless photons
are explained by analyzing the 4-D momenta in Figures 1 and 2. The flat 3-D quantized photon space
with the quantized time width of cAtq in Figure 5 is proposed for our universe. The present model is
called as the 3-D quantized space model (TQSM). In Figure 1, the massive particles and massless
photons are moving with the time momenta of pt=moc and py = E,/c, respectively, along the absolute
time axis of ct. The mass of mo is called as the rest mass because of the zero-space momentum (px).
The rest masses and time momenta of the massive particles are not changed. And the time momenta
of the massless photons are not changed. This means that the photons and particles are moving with
the constant photon velocity of ¢ without the resistance along the absolute time axis. For the space
momentum of px, the massive particles and massless photons behave differently. The space momenta
of the massive particles are changing. In other words, the massive particles are moving with the
velocity of v slower than the photon velocity of c. In this case the rest masses of the massive particles
become the relativistic masses of m = ymo larger than the rest masses. Therefore, the space momenta
of px =mv are different from the time momenta of p: = moc. This indicates that the space is filled of
something that makes the resistance against the moving particles. The photons have the space
momenta of px = Ey/c the same as the time momenta of p: = E,/c. The photons can move with the
constant velocity of ¢ without any resistance along the space axis. This indicates that our universe is
the flat 3-D quantized photon space in Figures 1, 2 and 3.

Also, time dilation effects are discussed in the present work. The absolute time (ct) is not dilated
because of the constant speed (c) of the universe along the absolute time axis. But the 4-D moving
distance of the objects is defined as the relative time (ct1). The 4-D moving distance (d = (c?At? + Ax?)05
= (cAti)? should be changed depending on the moving velocity (v = Ax/At) of the objects in the 4-D
Euclidean space. Please note that the axis (4-D moving direction) of the relative time is changed
following the velocities of the objects. This tells that the relative time (4-D moving distance) of cAt
should be entangled with the space of Ax. When the velocity (v) of the object is zero, the relative time
axis of the object is the same as the absolute time axis of the object. However, the absolute time of ct
is not entangled with the space of Ax. Also, the absolute time axis of the universe has the fixed
direction applied to whole universe including all objects. This indicates that the relative time of one
object is time-dilated or time-contracted from the relative time of another object because the relative
time of the objects is increased or decreased by the relative factor of y = (1-v?/c?)*5 depending on the

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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moving velocities of the objects. But the absolute time of the moving objects is fixed and the same to
all objects.

We have the earth standard time of cte. This earth standard time is measured on the mechanical
clock. In the present work, it is assumed, for the simplicity, that the earth is moving much slower
than the photons with the speed of c [5]. Under this assumption, the earth standard time of cte is
proposed as the absolute time (ct) of all objects, as the first approximation. When the objects with the
translational velocities of v move fast, the time dilation effects of the relative times in terms of the
earth standard time are discussed.

Also, it is, for the first time, proposed that the living objects experiencing the fast internal
vibrations could have the time dilation effects. In fact, the DNA molecule and cell vibrations of the
human body have been reported to have the frequency units of kHz, Giga Hz and Tera Hz [6,7,8,9].
These fast vibrations inducing the living activities can cause the time dilation effects in terms of the
earth standard times. These vibrations of the living body increase the relative time of the living body
because the 4-D moving distance is increased by these vibrations. It is discussed that there is the
relation between the living activities and the time dilation effects. The more time dilations mean the
more living activities of the more fast vibrations during the additional dilated times, while the earth
standard time of the mechanical clock is fixed and the same to everybody. For example, an advanced
person has the much longer time dilation to work more than the normal average persons.

2. 3-D quantized space model (TQSM) and absolute time (ct)

The 4t axis is the absolute time axis of ct in Figures 1 - 5. The photon speed along the absolute
time axis is the universal constant of c. The rest mass (mo) of the massive particle is the constant when
the particle moves along the absolute time axis with v =0. The time momentum (pt) along the absolute
time axis is pt = moc. The massive particle has the constant speed of c along the absolute time axis.
This tells that the rest mass of the particle has the character of the photon. The massless photon has
the constant speed of ¢ along the absolute time axis. There is no resistance when the particles and
photons move along the absolute axis.

The 3-D space with the 3 space axes is proposed. The photon speed along the space axis is the
universal constant of c. The rest mass (mo) of the massive particle is changed to the relativistic mass
of m = ymo along the space axis when the particle moves with the non-zero speed of v. The time
momentum (pt) along the absolute time axis is, always, moc. The massive particle has the speed of v
slower than the photon speed of ¢ along the space axis. The space momentum of the massive particle
is px=mv. The massive particle has the resistance along the space axis but the photon does not. This
tells that the massive particle and photon have the different characters of the photon because of the
space resistance of the massive particle.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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For massive particles
cAt; : (observed) relative time (4-D distance)
related to the particle movement (v).
Ax : (observed) space distance (3-D distance)
related to the particle movement (v).

CAt2= A+ Ax? At =yAt v=Ax/At<c

4-dimensional Euclidean space based on the absolute time (ct)

cAt, — 0: quantized absolute time width  The ctaxis is not changed with v.
ct : absolute time (x, axis) ct p=Ey/c>0

¢ = Ax,/At : constant

3-D quantized photon space

4-D curved time-space irelative time

fermions) and two-way warped shapes (gravitons, elementary bosons). The warped ! !
) y warp pes (g y ) p AT = A A i(t) and space (x);

4-D volume gives the rest mass energy of Eq = [ Eo|¥(x)|?dx for each particle.

:ﬂELX?& iEntangled é

i X1X,X3
. 1 Flat photon space Sse o VoT0SVi€Va<vs<e v, = c:photons
Our flat universe ,/’ r,’(fji""{???@}/) 777777777777777 ﬂ'\ A ct,, Axpp = cAt
Photons, Fermions, Gravitons, Bosons ,,' Letoct, For photons : Lo Vo~ Axp, = VAY
” ; Ax - Axpp > Ax
I = - ] ph m
74D volume || |cesrAt |cAt € = 7y constant;
>0, m;>0 ", e _ N 4=C X1XoX3
q>0, mp>0  anti-fermions E=CcAtAV | — Atl—_A:/— Dl L
Y Mo i AX = At cep = V2 | 1 Entangled Ax and At are observed.
anti-bosons Fommmmmmsnnoeoooo oo ‘ ? I The ct, axis is chan ec; with v
P p=Eo/c>0 4-Dfluctuations ~ _ _ vy -1 g_ L ___
f ¢ 1
: 4-D Minkowski space (-") Einstein field |
Phggons gravitons G waves E, M waves e cty - equations 1
bosons fermions r: _ q=Obosons (time) (space) Y.ov<e V< T R _le L+ AG :
g<0, my>0 q<0, my>0 0 q=0, my>0 my>0 m,=0 : v:Ax/AtL,x’"vy v>C ! 2= kY‘: ! 1
Flat photon space has four fundamental shapes of flat spaces (photons), upward Ve  XiXoXa roooTE SRR 1
warped shapes (elementary anti-fermions), downward warped shapes (elementary |
|
1
1

; ; Special and general relativity theories |!
Quantum mechanics based on the absolute time (ct) ‘ %,' T |
based on the relative time (ct,) |

Figure 5. Our universe is the flat photon space. The particles are proposed by using the fundamental shapes of
the warped photon space. The quantum mechanics is based on the absolute time (ct) and the relative theory is

based on the relative time (cti).

ct! 4B, cp=cVZ | absolutetime, t;relative time |
/ cAt, At,>At,>At, Aty : For the photons
S*Atlz Bon At,> Aty,> At, Aty At,,: For the massive particles
' ph Aty Cm = DX+ CA—t£
oty | “ht, 'Based on the observed relative time (t) |
A Ay, B XXX |

¢ = Ax/At,, > v, = Ax/At > v, = Ax/At), Ax = VAt = v, Aty = cAt,
Entangled Ax and At are observed.  Ax : relative space distance (3-D space distance)
At =yAt cAt : absolute (rest) time  CAt: relative (total) time (4-D distance)

Present work

ot

Quantum mechanics based on the absolute time (ct)

. Ety =Py -ct; = (P; +Dx) - (ct + %) = Egt + pyx
\ T XqXpXs Egt = Et; — pyx = h(wt; — kx)
_iEgt i

W(t) =Ae” b =W(t,x) = A(t, x)e {EL=Px0)/h

Plane wave func.

Figure 6. The plan wave function is displayed on the absolute time (ct). The moving relative times of the particles

and photons are compared.

Therefore, it is proposed that the massive particles are the warped shapes of the 3-D quantized
flat photon space along the space axis in Figure 5. Our universe is the 3-D quantized flat photon space
which are made up of photons with all kinds of frequencies. The photons have the constant speed of
¢ when the photons are moving on the flat photon space. But the particles with the warped shapes of
the flat photon space have the variable speed of v slower than the photon speed of ¢ because of the
resistance.

© 2025 by the author(s). Distributed under a Creative Comm CC BY license.
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In Figure 2, the 4-D momenta are described based on the 4-D Euclidean space. The relative time
of ctiis the 4-D distance. The absolute time of ct is the 4t axis of the 4-D Euclidean space. The absolute
time axis is perpendicular to the three space axes. This means that the absolute time is not entangled
with the space in our universe. By the definition of the velocity (v = Ax/Ati), the 4-D space distance
(the relative time) is depending on the particle velocities by the factor of y = (1-v%/c2)05. Now I think
that our universe is the 3-D flat photon space along the space axes with the quantized quantum time
width of cAtq in Figures 2 - 5. Also, the gamma rays are the 3-D flat photon space. The gamma rays
can move with the photon speed along the space axes without the resistance. But the particles are
moving with the resistance along the space axes. It is possible for the particles to have the resistance
if the particles are the warped shapes of the flat photon space along the absolute time axis. Then it is
proposed in Figures 3 - 5 that the rest mass energies of the massive particles are defined as the 4-D
volumes of the warped shapes.

v=C__Ewaves Space fluctuations  v=c M waves Oscillating mass waves (gravitons)
ct
o
1
A r—
G
Gwave v<c

Photons (2EM wave, flat photon space, massless waves) are fluctuations of the pre-existing flat Time fluctuations
space along the space axes. Photon energy of the 2EM wave is always conserved. The photons ct
exist as the 2EM wave for the zero E and M fields.

Gravitons(G wave, warped space, oscillating mass waves) are the repeated creation and
annihilation of the warped space along the time axis. The G wave is converted to two 2EM waves
and then two 2EM waves are converted to the G wave for the energy conservation. The G wave,
always, exists as the GEM wave for the energy conservation. my = 3.2 10731 eV/c? G

| Massive particles (warped photon spaces): v < ¢ from photon space resistance proportional ! GEM wave (Gy)v<c
to the 4-D warped photon space volume (V,(warped)). F/a=m « V,(warped). Space-time fluctuations
Massive particle energy(V,(warped)): 4-D volume of the warped photon space.

4-D warped photon spaces N E = mc? = V,(warped)= cAtAV (definition)

Massless photons (flat photon spaces): ¢ = constant without any resistance.
Massless photon energy(V,(flat) ): 4-D volume of the flat photon space.
4-D flat photon spaces IS E = V,(flat)= cAtAV (definition)

« i ; Photons 2EM waves (y)v=c
cw Particles ct: 'A Massive | Massless  ct, =t Photoflys)
jod ot i i o )
/ 1 et , ",,7 ct (re5|sftance) i (no resistance) it et Cor = N Space fluctuations
i . (variable) v < ¢ (constant)
Vi = v | .
‘ 1 tp =9t Tt flat photon spaces ct (see the extra slides at the end.)

Figure 7. The electric and magnetic waves are originated from the space fluctuations along the space axes and
the gravitational waves are defined as the time fluctuations along the absolute time axis. The photons are the
2EM waves.
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Absolute

Time , ct & R
A B __Earthreference  The earth standard relative time is defined as At, under

frame A (v,=0) the assumption that the earth velocity (v,) is zero. The
earth standard relative time is considered as the absolute
time of other objects on the earth reference frame.

The earth velocity is 30 km/s (10 ¢) around the sun and
220 km/s (7.3 10" ¢) around the Milky way galaxy center.
cAt; = ycAt, = cAt, + ¢ The earth has the speed of 390 km/s (13 10 ¢) with
respect to the cosmic microwave background radiation
(CBR). The photon velocity is ¢ = 299,792 km/s.
Therefore, the earth velocity is defined to be 0 as the first
approximation in the present work.

X1XpX3

Time dilation of cAt, by ¢ in terms of the time of cAt,.

1
cAte = ;cAte =cAt —¢

Time contraction of cAt, by - € in terms of the time of cAt,.

mm Earth — P
‘ At, Earth standard time At = At Earth standard time is
ct @ Objects equal to the photon
At; Object relative time relative time.

Objects
cAt, Ax = VAY,

X1X;X3

cAt Recession velocity (v,) of the objects

is determined by the Doppler effects
of the y ray spectrum.

Objects are the cosmic particles with the velocity of v. | The y rays with the Doppler effects are emitted from the objects.

v = Ax/At, Object velocity

Figure 8. The relative time dilation is explained on the earth reference frame. The cosmic rays and gamma rays

coming from the distant stars are described.

In Figure 4, the 4-D momenta are described based on the absolute time of ct. Two assumptions
are proposed. The particle energy is the 4-D volume of the warped photon space. The photon energy
is the 4-D volume of the flat photon space in Figure 4. Then, in Figure 5 the flat photon space has four
fundamental shapes of flat spaces (photons), upward warped shapes (elementary anti-fermions),
downward warped shapes (elementary fermions) and two-way warped shapes (gravitons,
elementary bosons). The warped 4-D volume gives the rest mass energy of E, = [ Eo|W(x)|?dx for
each particle in Figures 5 and 6. Quantum mechanics is originated from the warped 4-D volume based
on the absolute time (ct) based on the 4-D Euclidean space. But the special and general relativities are
based on the relative time of cti based on the 4-D Minkowski space in Figure 5. It is thought from
Figures 5 and 6 that the difference of the fundamental times between the quantum mechanics and
special and general relativities is the major reason why the quantum mechanics and special and
general relativity theories cannot be unified in terms of the standard model (SM). In Figure 6, the plan
wave function is shown based on the absolute time of ct.
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Space travel: 4-D travel distance (relative time, travel age) and absolute time (real age on earth)

C 7t Absolute UHECR Neutrinos UHECR
tabsolutetime, | " ey Earth reference frame n Neutrinos
it relative time 1 N
Present (earth) At =y~ AL
AXx = o0
VO — 00
Vo
Atl - 0
Earth O
‘ ‘ At =y 1AL
v = Ax/At; rglﬁxﬁy{e velocity, yqféx/Ah v abﬁq}gye velocity At1= YAt Ax= vAtI At : Absolute age
For the massive particles t A For the massless photons At: Relative age
1. = = = :
ety MTYEC 2isho o @iammany
3. Ceff = o2 4. Ax = cAt
2.vy>catc>v>c/V2 N : Particle
3.0<vy<cat0<v<c/y2 c o sources
4vy=0atv=0 iﬁé:\i/;)”—’{éé’éitix}igéﬁg %ﬁ'At cAt UHECR : Ultra high energy
50 v<c | 7.Ax> 0 atv ¢ - X1XoXg cosmicrays

Figure 9. The relative times of the particles and photons coming from the far distance to the earth are compared.
UHECR could be explained by the relative time dilation effect.

In the present work, the dark energy is the 3-D quantized flat photon space because our universe
is the flat photon space. Therefore, the universe acceleration could be explained by using the flat
photon space expansion including the neutrino effects. In Figure 7, it is proposed that the electric
waves and magnetic waves are the space fluctuations because the photons are the electromagnetic
waves that are originated from the flat photon spaces. Then the time fluctuations make the
gravitational waves which are related with the gravitons. The space-time fluctuations are the GEM
waves (gravito-electromagnetic waves). Then the gamma rays are the 2EM waves.

3. Relative time dilations in terms of the TQSM model

In Figure 8, the earth standard time (te) is the earth relative standard time (te). In other words, te
= tie. The earth velocity (ve) is assumed to be much slower than the photon velocity (c). In other words,
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Relative time dilation and relative momentum increase are
explained in terms of the 3-D quantized space model

Absolute time of cAt is fixed. Reference frame A (v,=0)  Absolute time momentum of py is fixed.

Eo E
—1/. 1 —v2/c2 Pt=—— =M€ py=—=mC py =mv
Absolute y=1/y1-v?/c Absolute ¢ ¢ *
Time , ct VZO v Time,ct V= 0 ‘é
= Flat photon Flat photon
. &7 g space &7 e, space
cAt p
cAt t
cAt, P Pro
i , [ .
Ax, & X1X)X3 P & X1X;X5
cAt) = ycAt = cAt + ¢ Pu=Yp,=ps+& E=7E, m=ym,
Relative time dilation of cAtby Relative time momentum increase of p, by &
Ax = yAxg = Axg + & Axy = VAL Px = YPxo = Pxo T €&  Pxo = MgV
Space length expansion of Ax,by ¢, Space momentum increase of pyq by &
At = ycAt, = cAty + & Pt = YPto = Pro + &
Absolute time expansion of cAt, by &, Absolute time momentum increase of pyg by &
 Observation of the relative time dilation | - Observation of the relative time momentum
| supports the 3-D flat photon space.  increase supports the 3-D flat photon space.

Figure 10. The relative time dilations and relative momentum increase are explained by using the flat photon

space which are our universe.

Ve << ¢. Under this assumption of ve = 0 in Figure 8, the earth relative standard time is the earth
absolute time. All of the moving particles have their own relative times (cAt)) depending on their own
velocities (v). Then the earth standard time (te) can be considered as the absolute time (ct) of the
moving particles. Always cAt > cAte and cAti = ycAte = cAte + €. Therefore, always the time dilation of
cAteby ¢ takes place in terms of the time of cAt. in Figure 8. And always the time contraction of cAt
by -¢ takes place in terms of the time of cAti in Figure 8. The cosmic particles with the very long
relative time can arrive at the earth from the distant stars in Figure 9. The recession velocities of the
stars can be measured by using the well-known Doppler effects of the photon spectra. The earth
velocity is 30 km/s (10 ¢) around the sun and 220 km/s (7.3 10+ c) around the Milky way galaxy
center. The earth has the speed of 390 km/s (13 10+ c) with respect to the cosmic microwave
background radiation (CBR) [5]. The photon velocity is ¢ = 299,792 km/s. Therefore, the earth velocity
is defined to be 0 as the first approximation in the present work in Figure 8.

In Figure 9, the neutrinos and particles with the high velocities close to the photon velocity of c
can be produced during the inflation period. Those particles could be observed as the ultra-high
energy cosmic rays (UHECR) at the earth at the present time. The time dillation effects in Figure 9
can explain the origin of the ultra-high energy cosmic rays. Also, the absolute time velocities and
relative time velocities are compared. The absolute time ages (At) are the biological ages of the living
objects and correspond to the half lives of the cosmic rays. The relative time ages of Ati are the time
dilated ages corresponding to the 4-D space-time moving distances. In fact, all of objects leaving the
same universe at the same absolute times have the same absolute time ages of At but the different
realtive time ages of Atiin Figure 9. The cosmic rays make the succesful space travels with the velocity
close to the photon velocity of c. Therefore, we, the human, can make the succesful space travels with
the relative time dillation effects if the space ship can have the velocity close to the photon velocity of
c. The space travels of the human could not be impossible because the biological ages of the human
are the absilute time ages of At much younger than the relative time ages of Ati. In other words, At =
yAt. Observation of the relative time dilations supports the assumption that our universe is the 3-D
quantized flat photon space. In Figure 10, the relative time dilation and relative momentum increase
are explained in terms of the 3-D quantized space model. Ati = yAt and pu = ypt. The relative time
dilation is closely related to the fixed absolute time of cAt. Also, the relative momentum increase is
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closely related to the fixed absolute time momentum of pt. In Figure 11, the relative times are

exchanged between two particles of A and B. The absolute times are fixed in these cases.

Relative times are exchanged between two particles (A and B). Absolute times are fixed in these cases.

ct

ct

d0i:10.20944/preprints202511.1699.v1

Va=V1 VB=V, Vg=V
Reference frame C A Ax B Reference frame v,=0|A  Ax B
C (VC=O) Vc=0 /‘ §///v A(VA:O) c
c p
Visva - op " cAtg cAt, Aty
X1X)X3
XXXy
Aty = At/ [1-v3/c2  Ayg = At/ [1—vE/c2
cAtjg = ycAty = —chtA =cAty +¢
v S
cAtjg = CAtlA\/ —vi/c? /J —v3/c2 =cAtjp +¢ 1-= (Relative time
dilation)
(Relative time dilation)
Vp=V) VB=‘V1 Vp=Vv ct
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\
\ X1XX3
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1-4 S
Aty = Atm\/ - Vl/cz/\] —vi/c2 =chAt +¢ c2 “Z?:::;(‘J’:)t'me

(Relative time dilation)

Figure 11. The relative times are exchanged between two particles. The reference frames are exchanged between

the right two figures.

In Figure 12, the time dilations take place because of the high frequency vibrations of the
absolute times with the very high frequency ranges of KHz, GHz and THz which all organs, all cells
and all DNA molecules of the living objects have [6,7,8,9]. If there are no vibrations, there are no time
dilation. The absolute time is the earth standard time in Figure 12. If the objects on the earth are
vibrating, the time of the objects will make the time dilations. I will apply this concept to the living
persons. Three persons of A, B and C have all kinds of the vibrations including the brain and nerve
activities. The younger person C has the slower relative time and the older person A has the faster
relative time because of the time dilation effects caused by the living activities. The same absolute
time of cAt = cAt, is applied to all cases. The time of At is the real time of an average person in
Figure 12 even though the mechanical clock shows the time of Ate. The average person feels like his
time flows slow when the average person sees the time (Ate) of the mechanical clock. Then, when the
person B works very hard and have more activities, the person B feels like his time flows slower than
the time of the person A and faster than the time of the person C when the three persons see the time
(Ate) of the mechanical clock. For example, when the time of the mechanical clock indicates 6 hours,
the persons A, B and C feel like 7 hours, 8 hours and 9 hours. The very hard-working persons, very
active athletes, very fast-growing babies, and very hard-studying researchers etc. causing the very
active living activities of the brains and internal bodies have the more time dilations which mean the
much slower times [10,11,12,13,14,15,16]. As a matter of fact, we feel the perceptual time dilations
during the everyday lives. For example, when we are at the child age like the elementary kids, we
feel a day and a year longer than when we are at the old age like the grandparents. These kinds of
the time dilations can be explained in the present work by introducing, for the first time, the absolute
time (ct) and relative time (cti).
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Three persons of A, B and C have all kinds of the vibrations including the DNA molecule vibrations, cell
vibrations, brain and nerve activities. It has been reported that the DNA molecule and cell vibrations
have the very fast frequency ranges of kHZ, GHz and THZ.

The younger person C has the slower relative time and the older person A has the faster relative time
because of the time dilation effects caused by the living activities.
The same absolute time of cAt = cAt, is applied to all cases.

Figure 12. The fast vibrations of the living activities including the DNA molecules and cells of the body could
cause the relative time dilations. These relative times that we feel are different from the absolute times measured
by the mechanical clock. Our ages are measured by the clock times. Also, our lives can be closely related with

the relative time dilation effects of our body.

A person, in general, has a translational speed much slower than the photon speed of c.
Therefore, the translational time dilation effect of the person is negligible on the earth. But the internal
vibrations of every organ, every cell and all DNA molecules have the very high frequencies of the
kHz, GHz and THz units and can be increased by the external activities such as the running, exercise
and deep thinking [10,11,12,13,14,15,16]. In Figure 12, it is proposed that the advanced persons with
the more living activities enhancing the internal vibrations have the more relative time dilations and
live the longer lives. The difference between the perceptual times and mechanical clock times we are
feeling in the real daily lives is explained by the time dilation effects due to the fast vibrations of the
DNA molecules and cells, in the present work. Therefore, the further research on how to enhance the
internal vibrations is needed. The many researches have been made on the difference between the
perceptual time and the real clock time [10,11,12,13,14,15,16]. It has been reported that the perceptual
time is slower than the mechanical clock time. In the present work, it is proposed that this difference
is originated from the relative time dilation effects due to the fast vibrations of the DNA molecules
and cells in the body.

4. Summary

In Figure 13, the 3-D Euclidean space is applied to explain our universe. The relative time
dilation has been observed. The relative time dilation is proved easily by using the 3-D flat photon
space. Our universe is proposed as the 3-D quantized space which is the 3-D flat photon space. The
space length is expanded, too, depending on the particle velocity of v. The fixed absolute time axis of
ct is the 4t axis and the variable relative time axis of cti is the 4-D space-time moving distance axis of
the particles. Because the 4-D red stick is the 4-D vector, the 4-D stick length is separated into the
space component along the space axis and absolute time component along the absolute time axis.
Then the 4-D red stick length is conserved when changing the vector direction in the empty 4-D
Euclidean space. This indicates that there is no relative time dilation or relative time expansion. But
the relative time dilation has been observed as Ati = yAt. When the 4-D stick length is increased from
cAt to ycAt, the 3-D quantized flat space is introduced as our universe. Because the red stick becomes
the photons when v is equal to the photon velocity of ¢, the 3-D quantized space is considered as the
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3-D quantized flat photon space. The photons are the 3-D flat space. The massive particles are the
warped forms of the 3-D quantized photon space in the present work. And the energy is defined as
the 4-D volume of the massive particles and photons.

ct(x,) >0
ctx,) >0 3ot o
photon
’_—— ke space V;O s 5517;1
; \clﬁtt) 7 cAt| cappvse
/ ! \ 0,
\ ;’I XyXoX3 | Vzc;'l X X,X3
’ 4D sphere i
The length (d) of The length (d) of The length (d =cAt Relative time dilation of cAtby ¢
icki the red stick is " = =
the red std|ck is ) e = cAt, of the red stick is cAt) = ycAt = cAt+ ¢
conserved on the conserved on the empty Space length expansion of Ax, by €,
empty 3-D empty 4-D 4.0 Euclid
Euclidean space. Euclidean space. D Fucl eanAspace. At Ax = yAxg = Axg + & Axy = VAt
o ; cAt Xo = VAY . )
| Observation of the relative time dilation | ZI cAt, v<c Absolute time expansion of cAtyby &
i supports the 3-D flat photon space. " cAt = ycAty = cAty + &
o 0
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i on the 3-D flat photon space. Atv=c, the ! dilation A& &

! red stick becomes the photons. i AXg No length expansion cAt,
Aty No absolute time expansion Ax, Ex

Figure 13. The 4-D length of the red stick is fixed between the empty 4-D Euclidean space. But the 4-D length,
defined as the relative time on the flat photon space, of the red stick is varying depending on the velocity of v.
This varying relative time (cAt) causes the time dilation in terms of the absolute time (cAt). Observation of the

relative time dilations support the assumption that our universe is the 3-D quantized flat photon space.

The relative time dilation effects have been observed from many cases like, for example, the GPS
time correction system and the cosmic muon decay. In the present work, the relative time dilations
depending on the particle velocities are simply explained by comparing the absolute times and
relative times based on the 4-D Euclidean space with the 3-D quantized flat photon space. It is
assumed that our universe is the 3-D quantized flat space. Also, the relative time momentum increase
is proved. The space length expansion and space momentum increase are proved easily in the present
work. Observation of the relative time dilations (Ati=yAt) and relative time momentum increase
(E=yEo) in Figure 10 supports the assumption that our universe is the 3-D quantized flat photon space
in terms of the TQSM model.

In the present work, the 4-D Euclidean space is used for our universe. The 4™ (x4) axis is defined
as the absolute time axis of ct and the 3-D xix2x3 space is named as the 3-D quantized space which
corresponds to the 3-D quantized flat photon space. The 4-D momenta are analyzed by using the
absolute time. Because the relative time vector is the 4-D moving distance vector, the relative time is
entangled with the xix2x3s space and the absolute time (ct) but the absolute time is not entangled with
the xi1x2x3 space.

The wave functions of the particles are established based on the absolute time of ct but the special
and general relative theories are based on the relative time of cti. This is the reason why the quantum
theory and special and general relative theories have not been unified. But in the present work, the
gravitational waves are defined as the fluctuations along the absolute time axis of ct. And the wave
functions in the quantum mechanics are displayed based on the absolute times of ct. Therefore, the
quantum mechanics and gravitational theory can be united by using the same absolute times of ct
and the same 4-D Euclidean space in the present work.

Also, in the present work, it is concluded that the fast vibrations of the DNA molecules and cells
inside the body could make the relative time dilation effects. Because the fast vibrations of the DNA
molecules and cells with the frequency ranges of KHz, GHz and THz [7,8,9] are the living activities,
the infants could have relatively the most active and faster vibrations and the old people would have
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relatively the less active and slower vibrations. This indicates that the infants would have the more
time dilation effects and the old people would have the less time dilation effects. And, it is expected
that the very active people with the more time dilation effects at the same ages would live the longer
lives. The difference between the perceptual times and mechanical clock times we are feeling in the
real daily lives [10,11,12,13,14,15,16] is explained by the time dilation effects due to the fast vibrations
of the DNA molecules and cells, in the present work. The systematic further researches are required.
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