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Abstract: In the standard model (SM) and general relative theory (GR) based on the 4-D Minkowski space, the
graviton and photon are massless. In that case, two particles with the positive masses are attracted to each other
by the gravitational (graviton) waves. The origin of the attractive gravitational force is not understood in terms
of SM and GR. In the present work, the 3-D quantized space model (TQSM) based on the 4-D Euclidean space
is applied to explain the attractive gravitational force. The repulsive Coulomb force between two particles with
the positive charges is explained by using the destructive interference of the electric waves emitted from two
particles. Therefore, the destructive interference of the gravitational (graviton) waves emitted from two
particles with the positive masses should make the repulsive gravitational force (F:r). The observance of the
attractive gravitational force (Fg) indicates the non-zero graviton mass because the attractive gravitational force
can be explained if the gravitational (graviton) waves are the oscillating mass waves. The masses lost during
the destructive interference of the gravitational (graviton) waves are converted to the gamma rays. These
induced gamma rays make the new attractive force (Fa). The observed attractive gravitational force (Fg) should
be originated by the equation of Fg = Fa — Fr > 0. This can explain the reason why the gravitational force (Fg)
between the elementary particles is so weak when compared with the Coulomb forces. The properties of
elementary particles in terms of the TQSM model are analyzed by the wave mechanics of G, E and M waves of
the 3-D quantized photon space. The G wave is the time fluctuations along the (absolute) time axis and E
(electric) and M (magnetic) waves are the space fluctuations along the space axes. The elementary particles
exist as the particle forms with the constant (rest) masses (m) at the low speed. The elementary particles at the
high speed have the (particle) wave forms with the oscillating masses or the particle forms with the relativistic
masses (ym). The graviton has the very small mass moving with the very high-speed close to the light speed of
c. This means that most of the gravitons exist as the graviton wave forms. The particle waves are coupled with
the photon waves (2EM, gamma rays) because of the energy conservation. It is concluded that the gravitational
waves are the coupled oscillating forms (GEM waves) of the graviton waves and photon waves. The existence
of the wave forms for the particles can explain the double slit experiment for the electron beams. And the
attractiveness of the dark matter, weak and strong forces is explained by the virtual two boson processes with
the TC symmetry and total energy conservation. All elementary bosons and neutrinos are considered as the
wave forms with the high speed close to the light speed of c. Because of the charge and energy conservations,
only the neutrino oscillations and dark matter (baston) oscillations are allowed.

Keywords: TQSM model; gravitational force; wave forms of the particles; massive graviton; time fluctuations
(G); space fluctuations (E, M, 2EM); oscillating mass waves; boson forces; neutrino oscillations; dartk matter
oscillations; TC symmetry and energy conservation

1. Introduction

In the standard model, the time is relative and intertwined with the space according to the
special and general relative theories based on the 4-D Minkowski space. Therefore, the universe is
described as the spacetime. The Coulomb force between two charges and the gravitational force
between two masses are transferred through the electric fields (E) and gravitational fields (G),
respectively. In general relativity, the spacetime is warped by the existence of the masses but not by
the existence of the electric charges. The gravitational waves are made by the warped spacetime in
terms of the general relativity. Of course, the matters with the electric charges are massive. And the
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massive neutrinos are observed. And the force carrying bosons of gravitons and photons are
proposed. In the general relative theory, the graviton with the light velocity is massless. Therefore,
the graviton with the spin of 2 is massless like the photon with the spin of 1. This means that the
gravitational waves with the photon velocity is similar to the electromagnetic waves (y rays). The
gravitational force between two matters with the positive masses is attractive. But the Coulomb force
between two matters with the same charge signs is repulsive. When compared with the repulsive
Coulomb force between the particles with the same charges, it is thought that the gravitational force
between two positive masses should be repulsive. Therefore, it is strange that the gravitational force
is attractive. The origin of the attractive gravitational force has not been clearly explained even though
the gravitational attractive force is explained by the warping of the space-time due to the massive
particles in terms of the general relative theory. The further study on the origin of the attractive
gravitational force is required in terms of the standard model. Also, the gluons between the quarks
have the zero mass like the photon. Therefore, three kinds of photon-like massless bosons are the
photons for the electromagnetic force, gravitons for the gravitational force and gluons for the strong
force. If the graviton is massive, the new quantum gravitational theory is required [1-36]. Also, if the
gluons have the nonzero mass, the new concept of the gluons should be introduced for the strong
force. And it needs to be noted that the W and Z bosons for the weak forces are the virtual particles
with the heavy masses which are made from the quantum vacuum fluctuations allowed by the
uncertainty principle. Also, it needs to be noted that the energy non-conservation is allowed within
the vary fast time period by the uncertainty principle. However, if the energy should be always
conserved in all physical processes including the vacuum fluctuations, the energy non-conservation
of the heavy W and Z boson production for the weak force should be clearly explained even though
the masses can be given to the W and Z bosons by the, so called, Higgs mechanism in terms of the
standard model (SM) [37].

In the present work, the reason why the gravitational force is attractive is explained in terms of
the 3-D quantized space model (TQSM) [38] as shown in Figures 1-3. The particles have the particle
forms with the constant rest masses (m) at the low speed of v = 0 and the particle forms are changed
to the wave forms with the oscillating mass waves at the high speed of v = c in Figure 1. The details
about the origin of the attractive gravitational force and the wave mechanics of the elementary
particles are discussed in the present work. The present work is written in terms of the 3-D quantized
space model (TQSM) which is based on the 4-D Euclidean space in Figures 2 and 3. Then the absolute
time axis is the 4™ axis in Figures 2 and 3. The relative time axis is the varying 4-D distance line
depending on the particle velocity. Our universe is defined as the 3-D quantized space (the photon
space) which is the 3-D space volume with the very small (absolute) time width in Figure 2. The
attractive force means that the 3-D space distance between two matters is decreased and the 3-D space
fluctuations between two matters are increased. The repulsive force means that the 3-D space distance
between two matters is increased and the 3-D space fluctuations between two matters are decreased.
The absolute time (ct) and 3-D photon space in Figures 2 and 3 are not entangled in the 4-D Euclidean
space in terms of the 3-D quantized space model and the relative time (corresponding to cti in the
present work) and 3-D space are entangled in the 4-D Minkowski space in terms of the general
relative theory in Figure 3. Note that the present work is based only on the 4-D Euclidean space
with the absolute time (ct) in Figures 2 and 3.
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Figure 1. Particle and wave forms of the massive particles and gravitational force are newly defined.
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Figure 2. The space fluctuations (E and M waves) and time fluctuations (G waves) of the 3-D quantized
photon space based on 4-D Euclidean space are explained.


https://doi.org/10.20944/preprints202409.1888.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 September 2024

our matter

SM: standard model

TQSM: 3-D quantized Space-time b (i universe with E>0

space model creation _ﬁ -+ cfj (time) _E_,

p,=0 for simplicity ct>0: relative time Pa =7

@ 3-D photon space Physical 4-D Minkowski space SM
ct(time TQSM

pt = Eo/c=(E0/C2)C = moc, $ ) for Px = 0

C = Ax,/At, x, = ct. Pta! our matter

The x, axis is the time axis of ct. : universe with E >0

- CPT symmetry

=== v XoYoZo
Space-time : _
evolution 5 pa'rtner anFl—matter
ct: absolute time % universe withE<0
Mathmatical 4-D Physical 3-D QSM based on the 4-D
Euclidean space Euclidean space

Figure 3. Positive E and negative E universes have the 4-D P4+ = TCP = TcP symmetry based on the
TQSM model. Our universe is the matter universe with the positive E.

2. Particle Forms and Wave Forms of the Particles in Terms of the TQSM Model

The electric field (E) and magnetic field (M or B) are the space fluctuations along the space axes
in Figure 2. And the gamma rays (photons) are the electromagnetic waves (2EM) that are the space
fluctuations in Figures 2, 4 and 5. In Figure 5, the electric field and magnetic field are related to the
Coulomb force and magnetic force, respectively. The gravitational waves are made of the gravitons
in Figures 4 and 5. The gravitons are massive from the time fluctuations. From the present 3-D
quantized space model, the 3-D quantized photon space can be warped along the (absolute) time axis.
This warped photon space along the time axis is connected to the gravitational waves in Figures 4
and 5. The gravitational waves are originated from the time fluctuations. Therefore, in terms of the 3-
D quantized space model, two space fluctuations of the electric and magnetic waves and one time
fluctuation of the gravitational waves exist in Figures 2 and 5. The gravitons exist as the particle forms
at the low speed of v — 0 and as the wave forms at the high speed of v — c. The gravitons as the
particle form have the constant rest masses (m) and relativistic masses (gm). Because the gravitons
move at the high speed close to the photon speed of c, the gravitons with the particle forms are
converted to the wave form with the wave speed of v < c at the high speed of v — c in Figure 1. This
graviton wave has the oscillating mass. The oscillating masses are coupled with the gamma rays (2EM
waves) because of the energy conservation in Figures 4 and 5. The gravitational waves consist of the
graviton waves and 2EM waves. The gravitational force between two positive masses should be
repulsive like the Coulomb force between two positive charges is repulsive in Figures 1, 6 and 7. Two
gravitational waves (graviton waves, g in Figures 1 and 6) from the two masses have the destructive
interference that decreases the strength of the gravitational waves between two masses. This
decreased gravitational waves increase the space distance between two masses. Therefore, the
gravitational force is repulsive when considering only the graviton waves of g in Figures 1 and 6. This
repulsive gravitational force (Fr) obtained from the time fluctuations is consistent with the repulsive
Coulomb force obtained from the space fluctuations. In the real word, the gravitational force (Fj)
between two positive masses is attractive. This means that there is the induced attractive force (Fa)
which changes the repulsive force to the attractive force. This induced attractive force (Fa) should be
obtained from the space fluctuations of the induced gamma rays in Figures 1, 6 and 7. Then Fg = Fa —
F: > 0. The induced gamma rays between two masses are created from the lost massive gravitons of
the decreased gravitational waves between two masses from the energy conservation in Figures 1
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and 6. Therefore, the gravitational waves (G waves) between two matters consist of the repulsive
graviton waves (gw) and the attractive induced photon waves(pw). The photon waves include the 2EM
waves due to the oscillating graviton waves and induced gamma rays due to the decreasing graviton
waves in Figures 1, 4 and 6. The strength of the repulsive gravitational force (Fr) could be comparable
to the strength of the repulsive Coulomb force for the elementary particles. But the very weak strength
of the attractive gravitational force (Fg) when compared with the strong strength of the repulsive
Coulomb force for the elementary particles is originated from the very weak strength of the force
difference of Fg = Fa— F: > 0.

Total Energy (En) is always conserved. En = En(G) = En(Gy) = En(y)

Gravitational waves (G waves) with v < ¢ Gy: GEM
— c
t <

G I ct vee

$ Y X1X;X3

. v Gy Gy Gy Gy Gy G

Grawtoons vy [ GEM wave 2EM wave
(m>0) G G G (m>0) (photons, m=0)
En(G) g > y > g > Y En(Gy) Eiotal = 0, Biora=0
En(y)

gravitons .— photons
‘ Gravitons at v < c exist mostly as the wave forms. ‘

Graviton

Graviton-photon wave duality (GEM waves)
Wave form (v =¢)

Particle form

(v>0) ) photon waves
G E B Graviton waves 2EM waves
om0 OO0 +
B 8w Y rays
m>0, 9=0, q,,,=0 2EM Gravitational waves (G) withv<c

‘ Graviton waves and photons have been observed as the gravitational waves in the LIGO facilities.

Figure 4. From the energy conservation, the graviton waves and the photons (2EM waves) are coupled
as the GEM waves with the graviton and photon wave duality.
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Figure 5. Particle waves of the fermions, gravitons and bosons are compared with the photon (2EM)

waves, GEM waves, E waves and M waves.
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Figure 6. Coulomb force and gravitational force are compared by using the space fluctuations and
time fluctuations on the background photon space.
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2. Decreasing space fluctuations (E)=>Increasing space distance—>Repulsive Coulomb force
(This can be applied to the magnetic (M or B) force of the magnetic charges, too.)

3. Decreasing time fluctuations (g)—2>Increasing space fluctuations (photons, y-rays)—>
Decreasing space distance—> Attractive gravitational force
(This can be applied to other three attractive boson(B) forces of
the DM force, Weak force and Strong force, too.)

Figure 7. Several terms are summarized. And photon space fluctuations between two masses are
explained.

The gravitational force between two positive masses is attractive unlike the Coulomb force
between two positive charges is repulsive in Figures 1 and 6 and 7. In Figure 7, several contents are
summarized. This means that the space distance between two matters is decreased. The space
fluctuations between two matters should be increased in order to decrease the space distance between
two matters. The only remaining space fluctuations are the gamma rays (2EM waves) if the electric
waves and magnetic waves are excluded. Therefore, the gamma rays between two matters are
increased in case of the gravitational forces. Then the space distance between two matters is decreased
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by the increased space fluctuations of the gamma rays in case of the attractive gravitational force.
These gamma rays induced by the gravitational waves are called as the induced gamma rays in the
present work in Figures 1, 6 and 7. The attractive gravitational force can be explained by the induced
gamma rays (2EM waves). How the gamma rays can be induced by the gravitational force between
two matters is explained in the present work in terms of the 3-D quantized space model.

In terms of the 3-D quantized space model, the two kinds of photon space fluctuations such as
the electric fields (E) and magnetic fields (B or M) take place in Figure 2. The photons with the E=0
and B =0 (or M = 0) can be described as the 2EM waves with E=0 and B=0. The gravitational waves
(G) with the massive gravitons (g) are the time fluctuations along the absolute time axis. Our universe
has the E, M and G waves in Figure 2. Therefore, our universe is explained as the 3-D quantized space
model. All forces are made based on the background photon spaces ((2EM)ps = vyps) in Figure 6.
Attractive and repulsive forces mean the decreasing and increasing, respectively, of the photon space
distance between two particles in Figures 6 and 7. If the photon space distance is decreasing between
two particles, the photon space fluctuations between two particles should be increasing for the
attractive force. If the photon space distance is increasing between two particles, the photon space
fluctuations between two particles should be decreasing for the repulsive force. The Coulomb force
(Fc) is made through the E+ yps= Evyps waves. The E field between two particles is equal to the | Ei-Ez|
field for the repulsive Coulomb force. The E field between two particles is equal to the |E1+E2| field
for the attractive Coulomb force. The graviton (g) wave between two particles is equal to the Igi-g|
wave from the destructive interference. The gravitational force (Fr) corresponding to the 1gi-g2| wave
obtained from the destructive interference is repulsive like the Coulomb force corresponding to the
| E1-E2| field obtained from the destructive interference is repulsive. Therefore, the graviton (g) wave
is decreasing by Igi-g2| and Ag = |gi+gz|-1gi-gz| is lost in Figure 6. The lost gravitons of Ag should
be converted to the photons (y-rays) because of the energy conservation. These induced gamma rays
are increasing between two particles. The space distance between two particles is decreased because
the induced gamma rays are increasing. The gravitational force (Fa) corresponding to the induced
gamma rays is attractive. Because the observed gravitational force (Fg) between two particles is
attractive, the strength of the attractive force (F.) is bigger than the strength of the repulsive force (F:).
Therefore, Fg = Fa — Fr > 0. Therefore, v+ yps= YYps for the induced gamma rays in Figure 6. The same
principle of the induced gamma rays can be applied to the massive force carrying bosons of the dark
matter force, weak force and strong force. Therefore, all forces made through the massive bosons are
attractive. Basically, all forces including the electromagnetic forces are transferred by the background
gamma rays (yps) of the photon space. In Figure 7, several physics terms are summarized for the
readers.

Also, in Figure 8, the particles have two shapes of particle forms at the low speed of v—0 and
wave forms at the high speed of v— c. At the particle form, the particle has the constant rest mass
while moving with the speed of v < c. At the wave form, the particle has the oscillating rest mass while
moving with the speed of v <c. Then, the oscillating mass is coupled with the oscillating 2EM waves
(photons, gamma rays). The particles have the more possibility to be changed from the particle forms
to wave forms as the particle speed is increasing and closer to the light speed of c. After the particle
forms are changed to the wave forms, the particles with the wave forms move with the speed of v <
c because the photons are coupled to the oscillating particle mass waves. The gravitational waves and
electric waves are emitted from the surface fluctuations of the charged particles with the particle
forms in Figure 8. The gravitational waves and electric waves emitted from the surface fluctuations
of the charged particles with the particle forms in Figure 8 are much smaller than the particle waves
and electric waves of the charged fermions with the wave forms in Figure 9. It is because the graviton
mass is much smaller than the elementary fermion masses. The particle forms and wave forms of the
particles are, for the first time, discussed for the elementary fermions, elementary bosons, photons
and massive gravitons in the present work in Figures 8-11.
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Figure 8. The E waves and gravitational waves emitted from the fermions are shown. And the pair
annihilation of the particle and antiparticle is explained.
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Figure 9. The particle waves of the fermions are shown. The wave forms of the neutrinos are
explained.
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Figure 10. Particle and wave forms of the dark matters are shown. The oscillations of neutrinos and
dark matters are compared.
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-B
- B for magnetic charge conservation B(MEC), B(MEC,MLC), B(MEC,MLC,MCC)

() Gl £ K m>oo%o+=>°+\

I—B 4,.<0 AR

m>0, q=0, q,,<0

GEM

- waves
m>0, g<0, q,,,<0 E,<E, - B\ EM waves /
4<0 AN /
Graviton \_J«——— E(EC), E(EC,LC), E(EC,LC,CC)

Particle form

v>0) Wave form (v ->¢) photon waves
G £ B GMVGS 2EM waves GEM
m>0 OO0 +
. waves
B oo ¥ rays
m>0, q=0, q,,=0 2EM Gravitational waves (G) with v < ¢

‘ Force carrying bosons and gravitons exist as the wave forms with v < c. ‘

Figure 11. Boson waves for the boson force and graviton waves for the gravitational force are
explained.

Traditional neutrino oscillations in terms of the standard model come from the lepton flavor
mixing of the three elementary neutrinos with the zero electric charges [37,39—42]. Traditional
neutrino oscillations in terms of the standard model are not allowed in terms of the 3-D quantized
space model (TQSM) because of the lepton charge conservation. In Figures 9 and 10, the neutrino
oscillations in terms of the 3-D quantized space model (TQSM) come from the lepton flavor changing
of the three neutrinos with the wave forms under the condition of the lepton charge conservation.
Also, the dark matter oscillations are allowed.

Double slit experiments in terms of the 3-D quantized space model (TQSM) can be explained by
the interference of the elementary fermions with the wave forms. The electrons with the light masses
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can have the wave forms at the relatively slow velocity of 0.4c as observed at the double slit
experiments.

3. Origins of the Coulomb and Gravitational Forces

In Figure 2, the 1-D quantized space, 2-D quantized space, 3-D quantized space and 4-D
quantized space are shown based on the n-D Euclidean spaces. Only the G wave exists on the 1-D
quantized space. On the 2-D quantized space, the E and G waves exist. On the 3-D quantized space,
the E, B and G waves exist. On the 4-D quantized space, the E, B, A and G waves exist. Our universe
has the E, B and G waves. Therefore, our universe corresponds to the 3-D quantized space. In Figure
3, the standard model based on the 4-D Minkowski space and relative time and the 3-D quantized
space model based on the 4-D Euclidean space and absolute time are compared. In the standard
model, only the matter universe with the positive energy and positive relative time is proposed from
the big bang in Figure 3. In the 3-D quantized space model, the matter universe with the positive
energy and positive absolute time, and the partner antimatter universe with the negative energy and
negative absolute time are created from the big bang. In terms of the 3-D quantized space model, the
special and general relative theories based on the relative time in the 4-D Minkowski space should be
revised to the new theories based on the absolute time in the 4-D Euclidean space.

In Figure 4, the new concept of the graviton is introduced. In the low-speed limit of v—0, the
graviton moves as the entity of the particle form with the speed of v. But in the high-speed limit of
v— ¢, the particle form of the graviton is collapsed to the wave form with the speed of v < c. In the
wave form, the graviton waves have the changing and oscillating mass wave form. Because of the
energy conservation, the photon waves should be coupled to the graviton waves in Figure 4. The
summed energy of the graviton waves and photon waves should be conserved. This indicates that
the gravitational waves consist of the graviton waves (gw) and the photon waves (pw) in Figure 4. It is
called as the graviton-photon wave duality of GEM waves. The gravitons exist as the gravitational
wave forms with the high speed of v - ¢ but not as the particle form with the low speed of v = 0. In
Figure 5, the magnetic waves (B), electric waves (E), 2EM waves (photons), GEM waves, graviton
waves (G or gw) and boson waves (Bw) are compared with the particle form of the elementary
fermions. The force carrying bosons are the virtual particles with the very high speed close to the
light speed of c. Therefore, it is proposed that most of these bosons exist as the boson wave forms
with the high speed of v = c. In Figure 6, Coulomb force between two charges with the same signs is
repulsive. The gravitational force (Fr) between two masses through the gravitational waves (g waves)
is repulsive like the Coulomb force between two charges with the same signs is repulsive. This
repulsive gravitational force (Fr) is comparable with the repulsive Coulomb force for the charged
elementary particles. But the destructive interference of the gravitational waves (g waves) emitted
from two masses emit the induced gamma rays because of the energy conservation. The reduced
gravitons turn into the induced gamma rays. The induced gamma rays between two masses increase
the space fluctuations between two masses. Therefore, the space distance between two masses is
decreased. This force (Fa) is attractive. The difference of Fa and F: is observed as the attractive
gravitational force of Fg = Fa — Fr >0 experimentally. This can explain the reason why the strength of
the attractive gravitational force (Fg) is so much weaker than the Coulomb force for the charged
elementary particles. In Figure 7, several physical contents used in the present work are defined for
the readers.

In Figures 8-11, the particle forms and wave forms of the elementary fermions are described.
The particles have two shapes of particle forms at the low speed of v — 0 and wave forms at the high
speed of v — c. At the particle form, the particle has the constant rest mass while moving with the
speed of v > 0. At the wave form, the particle has the oscillating rest mass while moving with the
speed of v > c. Then, the oscillating mass is coupled with the oscillating 2EM waves (photons, gamma
rays). This is called as the particle-wave duality of the GEM waves in Figure 5 in the present work.
The particles have the more possibility to be changed from the particle forms to wave forms as the
particle speed is increasing and closer to the light speed of c. After the particle forms are changed to
the wave forms, the particles with the wave forms move with the high speed of v > c. The
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gravitational waves and electric waves are emitted from the surface fluctuations of the charged
particles with the particle forms. The gravitational waves and electric waves emitted from the surface
fluctuations of the charged particles with the particle forms are much smaller than the particle waves
and electric waves of the charged particles with the wave forms. In Figure 8, the gravitational waves
and electric waves are emitted from the surface fluctuations of the particles at the particle forms. The
gravitational waves and electric waves are connected with the gravitational force and Coulomb force,
respectively. And, in Figure 8, the pair annihilation and pair creation of the particle and anti-particle
are shown. Because the photons have no electric field (E) and no magnetic field (B), the photons are
defined as the 2EM waves. The 2EM waves have no electric fields (E) and no magnetic fields (B). But
the EM waves have the nonzero E field (E) and nonzero magnetic field (B). Of course, the photons
have no gravitational field (G) because the photons have zero rest masses. The gravitational waves
consist of the graviton waves and photon waves because of the energy conservation in Figures 4, 5
and 8.

In Figure 8, 9 and 10, the fermion waves including the electron waves are shown. In Figure 9, it
is thought that the electron beams have the more wave forms as the speed of the electrons is closer to
the photon speed of c. The electron beams have the combined wave forms of the electron waves,
photon waves and electric waves. These combined wave forms are proved at the double slit
experiments. In other words, the wave interference patterns of the electron beams passing through
the double slits are originated from the combined wave forms of the electron waves, photon waves
and electric waves.

In Figure 9, particle forms and wave forms of the elementary fermions including the lepton
charges are described. Neutrinos have the zero electric charges of EC = 0 and non-zero lepton charges
of LC =-2/3 for the electron neutrino, LC = -5/3 for the muon neutrino and LC = 8/3 for the tau neutrino.
This means that the neutrino oscillations take place by changing the lepton charges as shown in
Figures 9 and 10. Note that the neutrinos have the very light masses with the high speed of v > c.
Therefore, the neutrinos have the wave forms but not the particle forms. The dark matters (bastons)
have only the electric charges of EC =-2/3 for B1, EC =-5/3 for B2 and EC =-8/3 for B3. The dark matter
oscillations take place by changing the electric charges as shown in Figure 10. But the oscillations of
other elementary particles are prohibited because of the charge conservation.

In Figure 11, the elementary boson waves are shown with the massive graviton waves. The
gravitons exist always as the wave forms with the high speed of v = c but not as the particle forms
with the speed of v - 0. The gravitons have the graviton-photon duality of the GEM waves as the
wave form. The gravitational waves are made up of the graviton waves and photon waves. Because
the graviton mass is very small, the graviton waves can be produced from the surface fluctuations of
the particles. The elementary force carrying bosons are shown in Figure 11. The elementary bosons
are proposed as the magnetic monopole with the negative magnetic charges. Anyway, the boson
waves with the high speed of v = ¢ are compared with the graviton waves. Because the elementary
bosons have the large masses, the elementary bosons with the positive energy are proposed to be
created from the pair production of the boson with the positive energy and anti-boson with the
negative energy from the nothing because of the energy conservation. In Figure 12, several physical
contents are summarized for the readers. In Figure 13, the surface fluctuations of the particles are
described to explain the electric waves, photons and gravitational waves. In Figures 5 and 13, the
electric waves, magnetic waves, gravitational waves, GEM waves and 2EM waves are compared. It is
not possible to observe the rest mass of the graviton because the gravitons always exist as the wave
forms. The rest mass of the graviton is determined indirectly by the mass energy (E) — particle radius
(x) relation equation of the particles as shown in Figure 14. The E-x equation obtained from the
observed mass energy and radius of the proton is E = 12.2047 103 x2 in Figure 14. The calculated
rest mass (m) of the graviton (g(0,0,0)) is 3.1872 103! eV/c? at the Planck radius. The calculated radii
of the elementary particles including quarks and leptons are shown in Figure 14. In Figure 15, photons
and gravitons are explained as the space fluctuations and time fluctuations, respectively.


https://doi.org/10.20944/preprints202409.1888.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 September 2024

12

fermion + anti-fermion <—— photons (photon) boson + anti-boson < gravitons (graviton)

E(2M) + E(ZM) 2EM G + (-G) 2G

! 1 ! % ct ct

X3 - -Gzl X1XpX3 'Gll X XpX3
Fermions: fermions (m # 0) m: rest mass
Bosons: boson — Z,(0) + A(q)

(m=0)
Gravitons: gravitons < photons  Graviton-photon duality
(m =+ 0) (m=0)

Photons: photons (2EM waves, m=0)

Electric waves (space fluctuations): E waves (m=0)

Magnetic waves(space fluctuations): M waves (m=0)

Gravitational waves(gravitons, time fluctuations): G waves (m # 0)

Boson waves (Bw) (time fluctuations): Gg waves (m # 0)

Photons (Electromagnetic waves, space fluctuations): 2EM waves (m = 0)
Gravityelectromagnetic waves (time-space fluctuations): GEM waves (m # 0)

Figure 12. Pair annihilations of the fermion and anti-fermion to photon and the pair annihilation of
the boson and anti-boson to the graviton are explained.

[]: Surface fluctuations (SFF)
[ 1: Flat space approximation (FSA)

Surface fluctuations of the particles (matters)
make the space and time fluctuations, which
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ESA gravitational forces (F,), respectively. Surface
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Ewave E field from photon space ray) emissions of the particles.

(space fluctuations)

Coulomb (Electric) force ~ The boson forces (F;) are originated from the
photons v from photon space mteractpns between the V|r.tual bosons and
(space fluctuations) the particles (m:?\t'_cers). The V|rtu§I bosons f:\re
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m
q

X1X5X3

2EM waves )
(TCP symmetry) of the virtual boson and
Gwave g from photon space virtual anti-boson from the photon space
e (time fluctuations) called as the virtual boson pair production
gravitons Gravitational force (BPP) from nothing.

Figure 13. The surface fluctuations of the charged particle are explained.
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Particle radius, Particle energy Particles Energies (eV) of the previously
x(m) (E) known particles are shown as
8.768(69)10°16 938.27 106 p the function of the possible
1.229 1022 (10 VoV sizes (radius x (m) ) of the
5 506 1017 0.511 106 o particles from the equations of
2 604 1016 105.7 106 ) E=8.1365 10%® x? for the
‘ ‘ leptons and E= 12.2047 1038 x2
1.47810% 1777 10° T for the quarks, baryons and
4.434 10V 2.4 108 u mesons  based on the
6.271 1017 4.8 106 d measured size and energy of
2.919 1016 104 106 s the proton. Note that the
minimum radius and minimum

1.020 105 1.2710° C .
energy of the graviton
1.85510°% 4.210° b (g(0,0,0)) as the particle form is
1.18410™ 171.210° t Planck radius and 3.1872 103!

1.616 1035 3.1872 103t g(0,0,0) eV, respectively.

Figure 14. The graviton mass which means the smallest mass of the graviton is derived.

v=Cc E wave v=c M wave

- - 0

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

ct

Gravitons(G wave, warped space, oscillating mass waves) are the GEM nge (Gy)
repeated creation and annihilation of the warped space along the i
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.

Minimum graviton mass as the particle form: my = 3.2 10731 eV/c?,

Graviton waves: g >y > g> Y En = En(G) = En(Gy) = En(y): Energy

v<cC

2EM wave (y)
v=_c

Figure 15. The E wave, M wave, G wave, GEM wave and 2EM wave are compared.

In Figure 16, Coulomb force and gravitational force are compared. The electric wave is the space
fluctuations and the graviton wave is the time fluctuations in Figure 15. The Coulomb force is
attractive between two charges with the different signs because the space fluctuations are increased
by the |Eit+Ez| relation between two charges. The Coulomb force is repulsive between two charges
with the same signs because the space fluctuations are decreased by the | Ei-Ez| relation between two
charges. The gravitational force (F:) between two particles with the same positive signs is repulsive
because the time fluctuations due to the gravitons are decreased by the |gi-g2| relation between two
masses. But the decreased number (Igi+g2l - Igi-gz21) of the gravitons between two particles are
converted to the gamma rays because of the energy conservation. Because this induced gamma rays
are increased between two particles, the corresponding force (Fa) is attractive. The observed
gravitational force is attractive from the equation of Fg=Fa — F: > 0. The observed gravitational field
(G) corresponds to the gravitational force of Fg. This could explain the reason why the observed
gravitational force between two elementary charged particles is so weak when compared with the
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Coulomb force between two elementary charged particles in Figures 1 and 16. In Figures 17 and 18,
the attractive Coulomb force and repulsive Coulomb force are explained. In Figure 18, the attractive
gravitational force and repulsive Coulomb force are compared. In Figure 19, the attractive
gravitational force and attractive boson force are compared. The attractive gravitational force is long
range force and the attractive boson force is short range force. Therefore, the attractive boson forces
correspond to the dark matter force bosons, weak force bosons and strong force bosons in Figure 19.

Electric fields (_E): |Es+E,| Yps  gravitons (g):Time fluctuations Yps: Photon space y-rays
Space fluctuations

Attractive Coulomb force FC F

T 7 C
|E,+E,| Y O

t : Absolute time 1Tl s

y,, No Coulomb force ct

- ps Photon space
T

X1XoX3
|E+ E2|<YEC_ |E,- Ezp(}ps\ <F_CO [Es- Ey | Vps %,
O/h\ij W%» Repulsive Coulomb force
c
Yps Fa, <F73 Fg=F,—F.>0 I,'f‘x'f‘ '?‘:_FL i,'q\ 3 '-f\l
- gy + ‘\,;/ g My lg,- g, | AN 78 2 ‘;"
F F ps ct 17" 82

g Wps g
Induced space fluctuations (SF)
Gravitons (g) = y-rays

X, X)X3 Decreasing graviton waves (TF) (g)
|8.+ 8,1 - 181- 8,1 > vrays

m;>0, m,>0

3-DPhotonspace  pecreasing space distance —  Attractive Gravitational force (F,=F,—F.>0)

Figure 16. Coulomb force and gravitational force are described.
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Figure 17. Coulomb force is explained in terms of the wave mechanics.
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Figure 18. The gravitational force is explained in terms of the wave mechanics.
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b: boson waves Gg: Boson field
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Bosons: Time fluctuations (TF)
Figure 19. The boson force is explained in terms of the wave mechanics.

These heavy bosons are the force carrying bosons with the short ranges. These heavy bosons can
be created from the pair creation of the boson and anti-boson with the TC symmetry as explained in
section 4 but the very light gravitons are created from the surface fluctuations of the particles.

In Figures 20 and 21, the gravitational force, Coulomb force and boson force are compared. In
Figure 22, it is shown that the total number of the elementary fermions in our universe is 39 by the
charge assignment rule. Based on the charge assignment rule, The elementary fermions and
elementary bosons in terms of the 3-D quantized space model are shown in Figures 22 and 23,
respectively. In Figure 22, the three dark matters called as the batsons, 9 leptons and 27 quarks are
proposed by the three dimensional quantized space model. In Figure 23, the three dark matter bosons,
9 weak force bosons and 27 strong force bosons are proposed by the three dimensional quantized
space model. The present three dimensional quantized space model can be considered as the
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extended standard model. These elementary particles are moving on the corresponding photon

spaces.
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Figure 20. The boson force, gravitational and Coulomb forces are compared.
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Figure 21. The gravitational force constants are compared.
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Figure 22. The elementary fermions with the quantized charges are shown.
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Figure 23. The elementary bosons and their quantized charges are shown.

4. Virtual Two Boson Processes for DM, Weak and Strong Forces
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Several examples of the weak interactions in terms of the standard model are shown in Figures
24 and 25. The Z and W bosons are created as the virtual one boson processes. Note that only the
electric charges are considered in the standard model. In these cases, the total energy is not conserved.
The virtual bosons are created and disappeared within the very short time period allowed by the
uncertainty principle. But if the total energy should be conserved in every physical processes
including the virtual processes allowed by the uncertainty principle, these virtual one boson
processes cannot take place. Therefore, in Figures 26-29, the virtual two boson processes are
introduced in terms of the 3-D quantized space model. The virtual two bosons are created and
destroyed by the energy fluctuations of the positive energy (E) and negative energy (-E) along the

d0i:10.20944/preprints202409.1888.v
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time axis. These energy fluctuations are originated from the fluctuations of the time momentum of Pt
= E/c along the absolute time (ct) axis. The two boson processes have the TC = T. symmetry in Figure
26. These virtual bosons are shown as the elementary bosons in Figure 23. Note that all elementary
bosons are massive in Figure 23. These bosons exist during the very short time period with the high
speed of v = c. Therefore, these virtual bosons exist as the wave forms which play the roles of the
force carrying bosons. The bosons forces are the dark matter force bosons, weak force bosuns and
strong force bosons in Figure 23. The boson forces are the attractive forces between two positive

masses as explained in Figures 19-21 and 26. The strong force between two quarks is shown in Figure

27. The mixing of the strong force and weak force is shown in Figure 28. The weak force between two
leptons is shown in Figure 29. In Figure 28, the mixed interactions between the quark and lepton are
explained. Masses of all particles including the gravitons and photons are compared along with the
universe evolution in Figure 30.

Virtual one boson process (VOBP)

No energy conservation,
u(-2/3,0,2/3)| (Allowed by the uncertainty principle.)

. u(-2/3,0,2/3)
L+ u(2/3,0,-2/3)

\\\\\\ /
D e S EYELEYE)
d(-1/3,0,-2/3) e+ d(-1/3,0,-2/3)

No energy conservation

(Allowed by the uncertainty principle.)

u(2/3,0,-2/3) L u@eB023)
d(-1/3,0,-2/3) Eor 2

. d(-1/3,0,-2/3)

Standard model (SM)

Figure 24. Virtual one boson processes in terms of the standard model are shown.

Virtual one boson process (VOBP)

No energy conservation
(Allowed by the uncertainty principle.)

L~ Vve(0,2/3)

"L Eg <\» e(-1,-2/3)

d — | < W

(-1/3,0-2/3)|  ——— .

L~ u(2/3,0,-2/3)

No energy conservation
(Allowed by the uncertainty principle.)

e*(1,2/3) - 1 v,(0,2/3)
y W

d
(-1/3,0,-2/3)

— u(2/3,0,-2/3)

Standard model (SM)

Figure 25. Virtual one boson processes in terms of the standard model are shown.
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Figure 26. Force carrying bosons with the TC symmetry are created from nothing.
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Magnetic charge ZC{Q{QLQ_-)"”'*~~\Zp‘(0,0,0)
conservation nothing 4n -0 Eo \‘*m’ nothing z=12,
O
Z2.(0,0,0)..E Z,(0,0,0)-E,
u(2/3,0-2/3) | P00 T - u(2/3,0,2/3)
d(-1/3,0,-2/3) A0,0,0)
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Three-dimensional quantized space model (TQSM)

Figure 27. Virtual two boson processes in terms of TQSM model are shown.
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Virtual two boson process (VTBP) TC =T, symmetry (fluctuations)

Energy conservation,

Magnetic charge nothing Ty Eo
conservation R
T

2,(0,0,0)

d —

(-1/3,0,-2/3)

2,(0,0,0).

\%100)

: “xZ)(OIOIO)
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2(0,0,0)/ “E,
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/» Vv¢(0,2/3)
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Energy conservation, — _
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Three-dimensional quantized space model (TQSM)

Figure 28. Virtual two boson processes in terms of TQSM model are shown.
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Figure 29. Virtual two boson processes in terms of TQSM model are shown.
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Figure 30. Elementary particles are compared with the universe evolution.

In Figure 30, the mass energies (E) are expressed as the function of the particle radii (x) in Figure
14. And in Figure 30, the particle force ranges (xr) are expressed as the function of the mass energies
(E) of the particles according to the uncertainty principle. In Figure 31, the properties of the
elementary fermions and elementary bosons are shown. And the 10-D Euclidean spaces in Figure 31
are required to have the electric charges, lepton charges and color charges of the elementary particles
in Figures 22 and 23 in terms of the 3-D quantized spaced model. The 3 dark matters (bastons), 9
leptons and 27 quarks in Figure 22 are expressed as the charges of (EC), (EC,LC) and (EC,LC,CC),
respectively. Note that the observed Higgs boson (scalar boson in Figure 31) is reinterpreted as one
of the 2 boson states in Figure 31. The further study is needed.

2-boson states Graviton: Time fluctuations,

ct | GEM Elementgzr;y particles Photon: Space fluctuations
Scalar waves
boson ‘ . 39 . 39 _ .
n photon gra}/\iton photon qe<rn2)|on;(\) Bosons (B) Ipt P.=2->0 x
UBsb vV = U gq>0 UV Photon space Sl
Spins| 0O 1 2 1/2  1/2 1 pmmmm s ;
Mzss 12525 0 3.210% . >/o >0 =80 | Graviton <===2 Photons;
GeV/c? eV/c? GeV/cZ 5 Photon «—— F+ F_
Charges 0 0 0 0 a q,=0 4 9 B — F E
[ N Electric Magnetic | Baw B+B !
Decay B+ B 2photons F+F monopoles monopoles =TT '
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X1X5X3 X4X5Xg 1 (EC,LC,CC) osons (EC,LC,CC)

Figure 31. The origins and properties of the elementary particles shown in Figs. 22, 23 and 30 are

explained in terms of the 3-D quantized space model (TQSM)) [38].
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5. Summary

The wave mechanics of the elementary particles are applied to the gravitational force and
Coulomb force in terms of the 3-D quantized space model. Our universe is based on the 3-D quantized
photon space. The 3-D quantized photon space have three fluctuations of the gravitational wave (G)
along the absolute time (ct) axis, and electric (E) and magnetic (M) waves along the two space axes.
All elementary particles are based on these three fluctuations. The flat photon space includes the 2EM
waves (gamma rays). The massive particles are the warped shapes of the photon space along the
absolute time (ct) axis. The warped photon space has the non-zero rest mass. The elementary particles
have the particle forms with the constant rest masses at the low speed. But the elementary particles
have the wave forms with the oscillating rest masses at the high speed. These particle wave forms
have the high speed of v > c. Double slit experiments in terms of the 3-D quantized space model
(TQSM) can be explained by the interference of the elementary fermions with the wave forms. The
electrons with the very light masses have the wave forms at the relatively slow velocity of 0.4c as
observed at the double slit experiments.

In the present work, the elementary particles have two forms of the particle forms at the low
speed and wave forms at the high speed. For example, the gravitons exist only as the graviton waves
but not the graviton particles because the gravitons as the particle forms are converted to the wave
forms at the very high speed of v — c. The graviton waves have the high speed of v > c. The graviton
waves are the oscillating rest mass waves. Therefore, the 2EM waves (gamma rays) are coupled to the
graviton waves because of the energy conservation. Therefore, the gravitational waves consist of the
graviton waves and 2EM waves. In the present work, the gamma rays (photons) are defined as the
2EM waves. The gravitational force (Fr) between two masses through these gravitational waves is
repulsive like the Coulomb force between two charges with the same signs through the electric waves
is repulsive. These repulsive forces are explained in terms of the wave mechanics as explained in
Figures 1 and 31. But the gravitational waves are different from the electric waves. The destructive
interference takes place between two masses for the repulsive gravitational force and between two
charges for the repulsive Coulomb force. The gravitational waves are the oscillating mass waves and
the electric waves are the energy waves with the zero rest masses. Therefore, the graviton masses are
lost between two particles by the destructive interference of the graviton waves. The lost graviton
masses should be converted to the gamma rays. These gamma rays are called as the induced gamma
rays which make the attractive gravitational force (Fa). The repulsive gravitational force (F:) by the
graviton waves and the attractive gravitational force (Fa) by the induced gamma rays are competing.
The observed gravitational force (Fg) is attractive. This implies that the observed attractive
gravitational force (Fg) is expressed as Fg = Fa — Fr > 0. This can explain the reason why the strength of
the observed attractive gravitational force (Fa) for the elementary particles is very weak compared
with the strength of the Coulomb forces for the elementary particles in Figures 1 and 32.
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Figure 32. The Coulomb forces and gravitational forces are compared.

All particles have two forms of the particle forms at the low speed of v — 0 and the wave forms
at the high speed of v — c. Therefore, the electrons could have the mixed states of the particle forms
and wave forms at the high speed as the speed of the electrons are closer to the light speed. At the
very high speed, most of the electrons can have the wave forms. Therefore, the electron beams with
the high speed can have the electron wave forms coupled to the 2EM waves. And because the
electrons are negatively charged, the electric waves are coupled to the electron waves. Therefore,
the electron beams have the combined GEM wave forms including the electron waves, 2EM waves
and electric waves. The interference patterns of the electron beams through the double slits are
originated from the interference patterns of the combined GEM wave forms.

The oscillations between three neutrinos are explained by the lepton charge conservation. Also,
the oscillations between three dark matters (bastons) are caused by the electric charge conservation.
The oscillations between all other elementary fermions are not allowed because of the non-
conservation of the electric charges, lepton charges and color charges.

In the present work, the origins of the repulsive or attractive Coulomb forces, attractive
gravitational forces, attractive boson forces are, for the first time, explained by using the G, E and M
wave mechanics of the particles in terms of the 3-D quantized space model. The origins and properties
of the elementary particles shown in Figures 22, 23 and 30 are explained in Figure 31 in terms of the
3-D quantized space model (TQSM)) [38].
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