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Abstract

This paper presents a hypothesis regarding the existence of time fused in
spacetime, assuming that time possesses the properties of both a particle
and a field. This duality is referred to as the field-particle of time (FPT). The
analysis shows that when the FPT moves through matter, it causes time dila-
tion. The FPT is also a significant element that appears in relativistic kinetic
energy (KE = (y— 1) - mc&). Accelerating matter to near the speed of light re-
quires relativistic energy approaching infinity, which corresponds to the rela-
tivistic kinetic energy. Meanwhile, the potential energy (PE = m¢) from the
rest mass remains constant. Then, the mass-energy equation can be rear-
ranged in terms of PE and KE, as shown in £= (1 + (y— 1)) - mc. The relati-
vistic energy of the FPT also directly affects the gravitational attraction of
matter. It transfers energy to each other through spacetime. The analysis de-
monstrates that the gravitational force is inversely proportional to the dis-
tance squared, following Newton’s law of gravity, and it varies with the rela-
tive velocity of matter. The relationship equation between relative time and
the gravitational constant indicates that a higher intensity of the gravitational
field leads to a slower reference time for matter, in accordance with the general
theory of relativity. A thought experiment presents a comparison of two atomic
clocks placed in different locations. The first one is placed in a room tempera-
ture, around 25°C, on the surface of the Earth, and the second one is placed in
high-density areas. The analysis, considering the presence of the FPT, shows
that the reference time slows down in high-density areas. Therefore, the second
clock must be noticeably slower than the first one, indicating the existence of
the FPT passing through both atomic clocks at different speeds.
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1. Introduction

Time is one of the most mysterious fundamental concepts on physics in the un-
iverse. Philosophers and scientists have been studying the nature of time, devel-
oping theories and models to explain its properties and behaviors for many cen-
turies. It is able to describe various relationships between events and time, indi-
cating age, time intervals, the duration of movement from one position to
another, etc. Moreover, it is known that time continuously moves forward in the
direction indicated by the arrow of time, relating to the second law of thermo-
dynamics stating that entropy increases over time [1] [2] [3]. This leads to the
emergence of the past, present, and future.

Galileo has established fundamental knowledge in physics and astronomy
through the observation of the motion of objects and celestial bodies. He believed
that time is a universal quantity that can be measured and is a fundamental part
of motion. Additionally, Galileo proposed the concept of the motion of objects
with constant velocity, which will continue at that speed unless acted upon by an
external force. The knowledge of time and motion developed by Galileo led to
Newton’s laws of motion [4] [5] [6] [7]. Newton stated that time is an absolute
value that flows uniformly throughout the universe, regardless of any physical
changes. Time is also the fundamental constant of the universe used to describe
the motion of objects in space, which can be measured accurately. Furthermore,
it has a connection with space and gravity, which later developed into the theory
of gravity and the gravitational constant [8] [9] [10].

However, Einstein proposed the special theory of relativity, which shows that
time is not an absolute value that is universally constant, but rather a relative
value that depends on the velocity relative to the observer’s frame of reference,
according to the Lorentz factor [11] [12]. If an observer moves at high speeds or
resides in a high gravitational field, their time will appear to pass slower compared
to observers who move at slower speeds or reside in lower gravitational fields [13]
[14] [15]. Then, Einstein presented the general theory of relativity, which explains
that the force of gravity is a result of the curvature of spacetime caused by the
presence of matter and energy [16] [17] [18]. Spacetime is a concept that Her-
mann Minkowski proposed by combining time and space into a single entity
[19]. This concept is crucial for a better understanding of time and serves as a
fundamental basis for Einstein’s successful development of the theory. In addition,
the general theory of relativity also indicates that an object located near a region of
high gravitational field strength will experience a slower passage of time. This
phenomenon is highly surprising in the aforementioned relationship. Despite
scientist’s continuous establish for profound knowledge all of time, there is still

no definitive answer to the question, “What is time?”. Therefore, understanding
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the true nature of time remains a key to unlocking the mysteries of nature, from
the atomic level to the universe.

This paper presents the concept of the existence of time in spacetime, assum-
ing that time possesses the properties of both a particle and a field, referred to
as the field-particle of time (FPT). The analysis employs the particle perspec-
tive to illustrate its interaction with matter and the field perspective to depict
the transmission of energy that affects gravitational forces. The existence of
the FPT influences the flow of time in stationary or moving matter, as well as
mass-energy and gravitational forces. Section 2 analyzes time phenomena that
can either slow down or speed up based on the velocity of objects, from the
perspective of observers, in accordance with the special theory of relativity. The
analysis, utilizing the existence of the FPT to observe object motion instead of
observers, yields the same effect as explaining it with the motion of a light clock.
Section 3 demonstrates the relationship between mass-energy, where energy in-
creases with the velocity of the object in relation to the Lorentz factor. The in-
creased energy is a result of the object’s relativistic kinetic energy, which is equiva-
lent to the opposing force generated by the relativistic energy of the FPT.

Section 4 illustrates the analysis of gravitational force and the mechanism of
gravitational attraction between objects. The gravitational force is a direct result
of the interaction of the relativistic energy of the FPT passing through each other
in spacetime, resulting in the force of attraction. Furthermore, it also explains
the relationship between time, density, and gravitational force. Section 5 ex-
plains the concept of thought experiments to prove the existence of the FPT. Fi-
nally, in Section 6 provides a summary and comprehensive discussion of ideas
related to the FPT, various connections to physical and natural phenomena to

confirm the existence of the FPT.

2. Special Theory of Relativity with FPT Observation

Time and space is one entity which is inseparable well known as spacetime. If we
consider the definition of spacetime and analyze it deeply when time exists, it
raises the question of how time behaves and affects the object. In this section, we
will analyze and describe the time behavior of objects that vary depending on
velocity. We will consider the characteristics of the motion of light within a light
clock from the perspective of an observer, comparing it with the perspective that

assumes time as a particle that exists in spacetime and interacts with objects.

2.1. The Analysis of Special Theory of Relativity with the Light
Clock Motion

To understanding the concept of time dilation and length contraction of special
theory of relativity is clearly. We will start considering the motion of light clock
as shown in Figure 1.

Figure 1(a) shows a cylindrical light clock with a vacuum inside. It has a light
source and a mirror at the top and bottom. When the light hits the mirror, it

immediately reflects back without any loss or delay. The length of the light clock
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Figure 1. Light clock observation (a) light clock in stationary and (b) light clock in mo-
tion.

is L meters. In the initial state, the light clock is stationary. An observer will see
the light beam of the light clock moving up and down inside the cylinder at the
speed of light. The time of the light beam can be determined as follows:

t,=LJc 1)

where £ is time of the light beam motion in the cylinder at rest, c represents the
speed of light, which is equal to 3 x 10® m/s. When the light clock moves to the
right with a constant velocity, which is equal to v; an observer will see the light
beam moving diagonally upwards and downwards compared to the direction of
motion, as shown in Figure 1(b). This completes one cycle of the light beam of
the light clock (tick-tock). From the observer’s perspective, they will observe the
stretching of the length of the light beam, which is described by the Pythagorean

theorem as follow
24 (u, ) =(ct, ) )
r=ct .|:1—(v/c)2] (3)

where ¢, is the relative time of a moving light clock, we can find the relationship

between the relative time of the light clock and its velocity as given by

L/c

t
tm = 5 = S > = 7/ts (4)
\/1—(1//0) \/1—(\//(:)
where yrepresents the Lorentz factor shown as
1
yE— ©)

1-(v/e)’

The Equation (4) explained that when the light clock is at rest, time of the
light clock is equal to #. When the light clock is in moving, it causes the time di-
lation as £, (longer tick-tock periods). This implies that the time of the light
clock slows down. Additionally, if the light clock moves at the speed of light, rel-
ative time of the light clock becomes infinite, indicating that no time occurring
with the light clock at all. This phenomenon demonstrates that the time of an
object at rest and in motion will have different values. This is a highly surprising

concept, as there was a previous belief that time is universally constant according
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to Newtonian concepts.

2.2. The Analysis of Special Theory of Relativity with the FPT
Observation

In this analysis, we will assume that the FPT serves as an observer in various ref-
erence frames. The FPT is assumed to be smaller than any particle in the un-
iverse, transparent, moving in a vacuum at the speed of light, and uniformly
blended with space to form spacetime. Spacetime has a three-dimensional shape
with infinite dimensions of width, length, and height [20]. At every point in
spacetime, the density of the FPT is the same, making it impossible to distin-
guish differences. Thus, we can consider the FPT as a one-dimensional entity
existing in three-dimensional of space. All matter and objects exist within space-
time and are influenced by the FPT entirely.

The analysis begins by defining a frame of reference that spacetime is an infi-
nite emptiness, devoid of matter, energy, force, or any other interacting fields.
Additional properties will be assigned to the spacetime as follows:

1) Space must coexist with the FPT to maintain the characteristic of spacetime
and cannot be permanently isolated from it.

2) Matter and energy present in every position of spacetime cause the curva-
ture and wrapping of space around them. The FPT will flow into the interior, in-
cluding into every empty position within them.

3) The space that curves and wraps around matter and energy will be filled by
the surrounding FPT to maintain the original characteristics of spacetime.

4) The speed of FPT in a vacuum is equal to the speed of light, but it decreases
when moving within high densities of matter and energy, due to the friction of
them.

Based on the characteristics and properties of the hypothetical spacetime
mentioned above, it can be observed that in the initial state, before the existence
of any matter and energy, only FPT exist in spacetime. When matter arises, it
causes spacetime to curve and wrap around the matter. Meanwhile, FPT move
into the matter and cause time to be referenced to that matter. To facilitate un-
derstanding, it is assumed that the mass, size, and density of the matter approach
zero, and FPT only move from the forward direction (v,) and the reverse direc-

tion (vz) in relation to the direction of the matter, as shown in Figure 2.

Spacetime . .
p Reverse direction

Uy

Uiy v

Forward direction

Figure 2. The matter and motion of the FPT in spacetime.
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From Figure 2, we will first consider the case where the matter is at rest. The
FPT will move into the matter with the speed of motion equal to vir= vir = Vin
which is equal to the speed of light. This relationship can be expressed by the
equation

Vtmtohj = Ctubj

=L (6)

where £, represents the time taken by FPT as they move through the matter. It
is equal to

Ly = L/c (7)

It is noteworthy that the value is equal to £, as shown in Equation (1). When

matter is in motion at the speed of v; the relationship can be found according to

the relative velocity of matter and FPT as follows:

(v, +v)-t, =L (8.1)
(th —v)-tf =L (8.2).

where #rand ¢ represent the time for the motion of FPT through matter in the
forward and reverse directions, respectively. Therefore, the Equations (8.1) and

(8.2) can be rewritten as
(c+v)-t, =L 9.1
(c—v)~tf =L (9.2).
Multiply Equation (9.1) by Equation (9.2) which are shown as
(c+v)-(c—v)-tftr:L2 (10.1)

2
é* -(I—Z—Zj-tftr = (10.2)

From the Equation (10.2), we can show as

(Lle)

tit =—m—— (11)

S 1—(\1/0)2

Taking the square root of Equation (11), we get that

Joi = (12)
J1- v/c

From the Equation (12), it can be observed that the result is equal to the spe-
cial theory of relativity according to Equation (4). This implies that there may
exist a real interaction between the FPT and matter in spacetime, leading to the
emergence of a reference time for the matter and causing a time-dilation de-

pending on the relative velocity.

3. The Complementary of Mass-Energy Equation from the
Existence of FPT

The mass-energy equation is the famous equation of Einstein [21] which is im-
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portant in physics. The equation shows that mass and energy can transform each

other according to
E =ym,c* =m, (13)

where F is relativistic energy, 1 is rest mass and . is relativistic mass of 1.
Considering the Equation (13) and Equation (5), the relativistic mass of matter
will be infinitely large when it is accelerated to the speed of light. This means
that it is impossible to accelerate matter to the speed of light because an infinite
amount of energy would be required to achieve such acceleration.

From the experiment at CERN to accelerate proton to near the speed of light
and collides them with another proton in the Large Hadron Collider (LHC),
the results of the collision led to the discovery of a new particle known as the
Higgs-Boson [22]. It is surprising that in several experiments at CERN, there
have been no indications that the mass of proton approaches infinity as pre-
dicted by Equation (13).

In this section, an analysis will be presented to find an explanation that cor-
responds to the phenomenon observed from the experimental results of CERN
as mentioned above. By assuming the properties and characteristics of FPT same
as the previous section, we can demonstrate an analysis to find the correlation
between the relativistic mass and mass of FPT by considering the momentum of
matter, as shown in Figure 3.

Figure 3 shows the perspective of momentum of matter. When matter moves
through spacetime with a constant velocity of v; the FPT will move into the mat-
ter from the forward and reverse direction with the velocity of v;rand v; respec-
tively, which is equal to the speed of light. We can express the momentum equa-

tion as
mg (v+c)—m, -(v—c)z)/mlv:mreuv (14)
where my is rest mass, my is relativistic mass of my, mrand m, are mass of FPT

from forward and reverse direction, respectively. From Equation (14), it can be

rearranged as

C
(mf—mr)-v+[(mf+mr);]v:mrc“v (15.1)
acetime . .
Sp Reverse direction
L
My — ‘ S My
,Uff my N

Forward direction

Figure 3. Motion and momentum of matter.
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(mf—mr)+(mf+m,)% V=M,V (15.2)
—_— [N

my P

where m, represents the relativistic mass of FPT included in the relativistic mass

of n1. We can obtain mrand m, from the equations

m/.zw~[l+%-[z(7—l)—lﬂ (16.1)

y—1 c

:mren(l—(l/V))'[g_ ! j (16.2)

mr
2 c y-1

From the Equation (15.2), it can show that the relativistic mass consists of two

elements as follow

Mgy =Ny +m,
(17)
= (1 +(m, [m, ))m1 =ym,
Therefore, the Lorentz’s factor can express in term of
y=1+(m,/m,) (18)
and m, can be obtained from the equation
m, =(y—1)m, (19)

Considering Equation (19), it is found that the relativistic mass of FPT varies
with the product of rest mass (z;) and term of (y — 1), which is related to veloc-
ity in motion. If matter approaches the speed of light, it causes the relativistic
mass of FPT to approach infinity. Considering the mass-energy relationship, it

can be demonstrated that
E= ;/mlc2 (20)

Refer to the Equation (17), the Equation (20) will be shown as

E:(m1+m,)c2 :(1+(m[/m]))m]c2 (21)
Replacing m, in the Equation (21), the mass-energy equation can be rear-
ranged to

E=mc +[(y-1)m, | (22.1)

- ——

PE KE

PE=E, =mc’ (22.2)
KE=E, =(y-1)mc’ (22.3)

Considering the mass-energy equation in (22), it is found that the relativistic
energy of matter is composed of the potential energy (PE) from rest mass and
the relativistic kinetic energy (KE) from the relative motion of matter, which is
equivalent to the relativistic energy of FPT.

Figure 4 illustrates the normalize energy (£/nm ) components of matter rela-

tive to the ratio of v/c. In Figure 4(a), potential energy is related to the rest mass,
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Figure 4. Composition of the normalize energy versus the ratio of vc (a) Potential
energy and relativistic kinetic energy, (b) Relativistic energy of matter and (c) Energy
components.
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and the relativistic kinetic energy is related to the relativistic mass of FPT. From
the graph, it can be observed that potential energy remains constant and un-
changed with velocity, indicating a constant rest mass. However, the relativistic
kinetic energy varies with speed and approaches infinity when matter moves at
the speed of light. The relativistic energy of matter varies according to the relati-
vistic kinetic energy, as depicted in Figure 4(b). In Figure 4(c), a comparison of
energy components as mass-energy constituents of matter is presented. In the
case of matter is stationary, the relativistic energy of matter is only the potential
energy. When the matter is in motion, relativistic kinetic energy is arising and
vary to its relative velocity. Meanwhile, the rest energy remains constant. The
relativistic kinetic energy occurred will be equal to the relativistic energy of FPT.
When the matter is accelerated to the speed of light, the relativistic kinetic ener-
gy becomes infinite, causing the energy of the matter to also become infinite.

If we profoundly consider in Figure 3, it can be observed that accelerating
matter by increasing the relativistic kinetic energy will result in an opposing
force equal to the relativistic energy of FPT according to Newton’s third law of
motion. It is worth noting that the potential energy is constant, but the increase
in the energy of matter is solely due to the relativistic kinetic energy. Figure 4
can explain what happens in CERN’s experiment, summarizing that to accelerate
the matter to near the speed of light requires an enormous amount of energy to
overcome the opposing force generated by the relativistic energy of FPT, while

the rest mass remains unchanged.

4. Gravity
4.1. Mechanism of Gravity’s Work

Gravity is one of the most important phenomena in the universe that scientists
have been trying to understand and explain for a long time. It causes matter to
bind, revolve, and orbit around each other, from the smallest atomic level to the
largest stellar level. Newton discovered the relationship between objects falling
from a height and formulated the law of gravity, which is expressed as the equa-
tion

F =Gmm, [r* (23)

where G is the gravitational constant referenced to the Earth, which is equal to
6.674 x 107! (m*/Kg-s*). m, and m, are the mass of two bodies and r is the dis-
tance between the center of mass of m and 12, in meter. However, Newton still
couldn’t understand what exactly this force was. Einstein provided an interesting
perspective and explanation of gravity. He stated that gravity is the curvature of
spacetime and the embrace of object, causing them to attract together. This

theory, known as the general theory of relativity, is described by
G, =8nGT,, /c* (24)

uv

where G, is Einstein tensor and 7, is the energy-momentum tensor.
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In this section, we will explain the actual mechanism that gives rise to the
force of gravity between objects, using the assumption of the existence and mo-
tion of FPT through spacetime. The analysis will utilize the property of being a
field for ease of understanding. Based on the hypotheses described in the pre-
vious section and the complementary mass-energy equation from FPT according
to Equation (22), it shows that the relativistic kinetic energy is equivalent to rela-
tivistic energy of FPT, which is from m.

When considered carefully, it can be found that the motion of FPT causes the
transmission of energy, which directly affects the gravitational force between
objects. We can explain the mechanism of the gravitational force from Figure 5.

From Figure 5, objects of mass 1 and m, are separated by a distance r. Both
objects move with the same velocity, v. In the analysis, it is assumed that no oth-
er energy or force acts upon the objects. Considering the intensity of the relati-
vistic energy of FPT at the center of mass 11, which extends to the center of
mass 11, (Fy), and vice versa, the intensity of the relativistic energy of FPT at the
center of mass m, which extends to the center of mass n (£,), it can be dem-
onstrated that

E
E, =——ml__. g2 (24.1)
O Amta?

E
E,=——™m2 .2 (24.2)
P amta? !

where E,; and E, are the relativistic energies of FPT for my and i, respective-
ly, which are equivalent to the relativistic kinetic energy shown in Equation
(22.3). The negative sign indicates the direction of energy moving away from the
center of mass. 11 and r; represent the radii of m and m,, respectively, while a; =
r'ry and @, = 111 are the ratios of the distance between the objects and the radius
of my and nm, respectively. In a state of gravitational equilibrium, the forces act-
ing upon each other are equal in magnitude. From Equation (24), it can be

shown that

E

2
m1 T E

2
m2 7-U‘l

-— — =0 (25)
dnrilel 2r,  Amwna; 2

T v
Eth

\ < Anr? on?
N N\ k N N7
< Y < > S~ &
.— HL o1 bk =
" ‘( < > v
/ AT 4 Iy
7 J &Y ‘
7
Emtl ‘ ‘
4T|I’f’12(112

Figure 5. Mechanism of gravity between objects.
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By substituting the value of Eyy and E, into Equation (25), it can be shown

as
—m, - -1 .c?
(r Zmlz ¢ .r2+(7 )2’"; ¢ r=0 (26.1)
8o 8, a;
-1 ~cz . .
r=l)-e (mer mor) (26.2)
8 na na,
From the Equation (26), it can be derived to
-1)-¢
r=t)-e 8) =0, @v=0 (27.1)
m -r,  m, - m -r,  m,-r
EERINEEREED -
o na, r r

Therefore, the relationship between mass and distance at equilibrium is ob-

tained as follows:

m_h_% (28)
m.on 0

Equation (28) shows the equilibrium gravitational force with respect to the

mass ratio and radius ratio of two bodies. From the Equations (25) and (28), we

can show that

—_ . 2
ol =l 7, =

8ray m

) (29)
_ (7_1)'0 Sm, -m,
8(m/r) 1
In the Equation (29), it is equivalent to the gravity from Equation (23), which
is shown as

(r=1)-¢ m m, -m
F=x_7 . "1loym=G 12 30
£ 8(mr) 7'[3 r (30)

(SR ———

g

Equation (30) demonstrates that the gravitational force is equivalent to the
force described by the equation F= mg, where the gravitational constant can be
expressed in relation to the equation as follows:
(r=1)-¢ _(r=1)-¢

8(’"1/”1) - S(mE/rE)

where n/r; represents the ratio of mass to the radius of Earth. When consider-

G= (31)

ing Equation (31) comprehensively, it becomes apparent that the value of the
gravitational constant varies with the relative velocity of the Earth in relation to
the Lorentz factor. However, since the Earth has a relatively constant velocity
over the elapsed time, the value of the gravitational constant can still be ap-
proximated as 6.674 x 107"! (m*/kg-s*) without changing.

We can calculate the Earth’s speed of motion using the relationship of the Lo-
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rentz factor in Equation (31), which is approximately equal to 31 Km/s. This
value is similar to the orbital speed of Earth around the Sun, which is approx-
imately 30 Km/s. Additionally, the Earth’s self-rotating speed is 400 m/s. Using
Equations (30) and (31), we can express the gravitational acceleration of Earth as
follows:

(7/—1)002 my (7—1)-02

= = 32
g 8(mg /) r? 8r.a; 32

The ratio ag = /s represents the distance over which gravitational accelera-
tion extends from the center of Earth, divided by the radius of Earth. Based on
the relationship presented in Equation (32), it can be illustrated in Figure 6.

Figure 6 shows the values of gravitational acceleration based on distance ac-
cording to the relationship g= Gm/ 7, compared with the calculated values from
Equation (32). It can be observed that the gravitational acceleration decreases
and varies inversely with the square of the distance from the center of the Earth.
The calculated gravitational acceleration on the Earth’s surface from Equation
(32) is approximately 9.42 m/s? which is close to the average measured value of
9.81 m/s%.

4.2. The Relationship of Time, Density and Gravity

In this section, the relationship between gravitational attraction and relative time
of an object is demonstrated in accordance with general theory of relativity,
which states that time slows down when approaching a region of high gravita-
tional field intensity. Considering the equation of the relative time of an object
in motion according to Equation (12), it can be seen that the relative time
changes with the speed of the object by the Lorentz factor and is also related to
the relativistic mass of the FPT. According to Equations (18) and (19), we can

rewrite the equation of relative time of objects as follows:

1, =7t =[l+ﬂ)'ts
m
(33)

— g5 = Gm/r?

8 — —ge From eq.32 ||

0 10 - 20 30

Figure 6. Comparing the values of gravitational acceleration based on distance.
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By comparing Equation (31) with Equation (33), it becomes evident that the
relative time and gravitational constant are related through terms involving (y -
1), which represents the relative velocity of the object. Therefore, we can express
the relationship between relative time and gravitational constant as

2
_| 1. ]4ale)

m K

-8nG/c* | |-t (34)

Guv/Tv

where p; is mass density of m. In Equation (34), it is evident that relative time,
gravity and mass density are related. As the intensity of the gravitational field
increases, the relative time of the object will dilate, just like with high mass den-
sity, where the friction force of the object will decrease the velocity of FPT
passing through it. This causes the relative time of the object to dilate, implying

that the object’s reference time slows down.

5. Thought Experiment

To prove evidence for the existence of FPT, it relies on the knowledge that hu-
mans have acquired through long-term observation, learning, and understand-
ing of natural phenomena. When observing nature, it becomes evident that all
objects and substances undergo deterioration and changes over time. Objects
with low density deteriorate rapidly, while those with high density deteriorate
slowly. Examples include steel, hardwood, stone, diamonds, etc. Likewise, the
preservation of animal tissues, the freezing of sperm and similar practices in cold
or sub-zero temperature environments aim to extend the stability of cells, slow-
ing down the process of deterioration. In extremely cold temperatures, the air
volume decreases, leading to an increase in density [23]. From the aforemen-
tioned observations, the relationship between the density and the deterioration
time of an object or matter can be clearly seen. This implies that reference time
for an object or matter slows down with increasing density. This is consistent
with the explanation in the previous section that time slows down in dense ob-
jects.

The experiment to prove the existence of FPT and the slowing of time will be-
gin by using two atomic clocks or high-precision clocks. The clocks will be ac-
curately synchronized, ensuring no time deviation between them. Next, place
both clocks in different locations to compare the passage of time. Place clock 1 in
a room with normal room temperature, around 25°C, on the surface of the Earth
and place clock 2 in the following locations:

1) Place in a room with extremely cold temperatures or below freezing or,

2) Place in a box that is completely closed on all sides, which is made of
high-density materials or,

3) Place in the underground lab.

Then, compare the time difference between both clocks, where clock 2 is ex-

pected to be slower than clock 1.
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6. Conclusions

This paper presents the concept of the existence of FPT in spacetime. FPT and
space are fused in spacetime and cannot be permanently separated. They move
at the speed of light in a vacuum but experience a decrease in speed when pass-
ing through high density matter due to matter friction. The FPT passing through
matter gives rise to a reference time of matter and can move slower or faster de-
pending on the relative velocity between the matter and FPT. The analysis is
based on the special relativity perspective of FPT, which is consistent with Eins-
tein’s special theory of relativity.

From the analysis of the mass-energy equation from the perspective of FPT, it
is found that FPT is an important element that appears in the mass-energy equa-
tion. The relativistic energy of FPT is equivalent to the relativistic kinetic energy
of matter. When matter moves at higher speeds, relativistic kinetic energy in-
creases, and it becomes infinite as it approaches the speed of light. This is the
reason why the mass-energy equivalence of matter also becomes infinite. The
relativistic energy of FPT acts as if it opposes the motion of matter to prevent it
from reaching the speed of light, which is consistent with Einstein’s statement
that it is impossible to accelerate matter to the speed of light. This is because it
would require infinite energy to overcome the opposing force caused by the rela-
tivistic energy of FPT.

FPT also plays an important role in the gravitational attraction between mat-
ters. From the analysis, it is evident that the gravitational energy of FPT of mat-
ter extends in all directions around the matter, proportional to the energy inten-
sity per unit area. They travel through spacetime at the speed of light towards the
surrounding matter. The transmitted energy is then transformed into a gravita-
tional force that varies with the inverse square of the distance, according to
Newton’s law of gravity. The analysis reveals the relationship between the gravi-
tational field and the reference time of matter, consistent with the general theory
of relativity, which states that the time of matter slows down when in proximity
to a high gravitational field. Furthermore, it demonstrates that the density of
matter affects the passage of FPT and causes a slowing down of the matter’s
time. Thought experiments will demonstrate the presence of FPT, which will
undoubtedly slow down the clock’s time.

Therefore, the true meaning of time can be defined as the reference to the
changes of events, matter, energy, and everything that arises from the passage of
FPT, which gives rise to the reference time for these things. However, for a mu-
tual understanding of human perception, reference time is commonly referred to
as time. Events that have occurred in the past, present, or will occur in the future
are all references to the time that arises from the reference time. Nevertheless,
since the human sensory system cannot perceive the passage of FPT, it is unable
to accurately determine the specific reference time. Therefore, observations of
natural phenomena are used to indicate time intervals, and subsequently, more

precise timekeeping devices have been invented to provide accurate time refer-
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ences, and that is what we call a clock.

The theoretical analysis shows that the reference time, which occurs due to the

FPT, is not an illusion. It interacts with everything and is involved in time dila-

tion, mass-energy equation, and gravity.
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