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Abstract

Time has been a phenomenon that has interested people throughout history. From the moment science began
to take shape until today, we have not been able to reach a common decision about the essence of time. However,
time is the concept we use most in our daily lives. We use time in the course of events, that is, in their study. Time
is not just a flowing concept, but one of the main elements that plays an important role in understanding the
Universe and building its fundamental structures. Therefore, in order to create a final theory, it is absolutely nec-
essary to include the concept of time in the theory. That is, a perfect explanation of all the properties of time should
be obtained from the final theory. It is clear that the main goal is to include time in the theory of everything, placing
it alongside the other fundamental elements of the Universe - energy, space, matter and field, and thus get one step
closer to a complete model of reality. To achieve this goal, we must first clarify what time really is. If we look at
the ideas of time that have been formed throughout history, we will see that there are different approaches to the
concept of time in classical physics, quantum mechanics and the theory of general relativity. It is clear that the
essence of the final time that we define should be the same in these fields. The conclusions drawn from this expla-
nation should answer questions about the existence of other phenomena related to time (time travel, quantum time,
etc.). On the other hand, it is necessary to pay attention to the issue of how time is perceived by humans. Because
reality can be completely different from what is thought. This article delves into the depths of the concept of time,
examining both its scientific and philosophical aspects. Against the background of the historical development of
time, extensive space is devoted to how it is explained in classical physics and quantum mechanics, as well as its
place in the theory of general relativity. Unusual aspects of time and other phenomena related to time are high-
lighted. Finally, an attempt is made to explain the essence of the concept of time and show how it can be included
in the theory of the Universe. The article presents both a thought-provoking and enlightening perspective for any-
one trying to understand what time is.
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introduction. Time is a concept that we encounter
and experience at every moment of our lives. It is vir-
tually impossible to talk about movement and dynamics
without the concept of time. When talking about an
event, it is quite realistic to ask where and when it hap-
pened. In time, space is a marker for identifying events,
like coordinates. However, the difference between time
and space lies in how we perceive it in everyday life.
While we can move freely in any direction on spatial
coordinates, our only direction with respect to time is
forward, and the tempo remains constant[1]. This is
similar to our perception of cosmic space. Time is con-
sidered in physics and other natural sciences as a meas-
ure of our Universe. Since time cannot be explained by
fundamental phenomena, it is estimated by measure-
ment and is related to any changes in matter that occur

in the Universe. That is, it is clear that even if we do not
come to a complete conclusion about the meaning of
time, we do not experience any problems in the process
of measuring it. Time is one of the concepts in physics
that requires the most precise measurement. Time is
measured morally in units of hours, minutes, seconds,
and larger. These measurements are used to analyze the
sequence of events and to understand how much time
has passed since a certain starting point. In this regard,
the measurement of time is very important because peo-
ple use the measurement of time to plan and organize
their lives[2]. Time is the substance we characterize as
past, present, and future, with which we interact every
day. The progression of time is embodied in our expe-
rience, the future becoming the present, and the present
becoming the past.
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People have tried to measure time throughout his-
tory using various methods. In the past, it was enough
for people to simply know the times of rain, snow, cold,
and heat.[3] As some groups and tribes in history have
understood, time is not something that progresses from
the past to the future. We use time in almost every
event. However, we have a hard time understanding the
essence of time. Even the ancient philosopher Aurelius
Augustine said about time: What is time? Who can ex-
plain it so simply and clearly? Who can grasp it in their
minds so as to express it in words?[4] The concept of
time is a very difficult subject to grasp in reality. Time
is a flow without cosmological dimensions. In this re-
gard, the concept of time has been one of the important
fields of research in philosophy, mathematics and phys-
ics throughout history. In philosophy, there are various
approaches to the essence and nature of time. Some
philosophical theories hold that time is simply a se-
quence of passing moments. Others hold that time is a
real thing and is directly related to existence. Certain
philosophical approaches, however, argue that time is

The phenomenon of time is refined along with
space in the theory of relativity. As it is put forward,
every object existing in space is in time. According to
the theory of relativity, if an object moves quickly, it
can travel into the future in time. That is, as matter ap-
proaches the speed of light, time slows down. Suba-
tomic particles such as tachyons are thought to move at
the speed of light[10]. That is, time is thought to flow
from the future to the past for them. It is clear that the
correct measurement of time is of paramount im-
portance for the correct explanation and comparison of
physical phenomena. Therefore, it is necessary to pay
attention to the correct measurement of time. A time
unit is any definite time interval expressed as a standard
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an illusion, that is, we perceive it based on changes in
objects.[5] Such approaches question the real existence
of time. In fact, time is mainly used to measure the se-
quence and intervals of physical events. According to
Avristotle, time emerged as a result of motion, that is, it
is the result of motion.[6] Newton considered time to
be a universal and unchanging dimension, meaning that
it works the same everywhere. His own view on this
was that "Real, absolute, and mathematical time flows
continuously, independently and by its own nature, de-
spite external factors."[7] However, with Albert Ein-
stein's theory of relativity, time turned out to be much
more complicated. His own interesting view on this is
that time and space are the ways we think, not the con-
ditions we experience.[8] The theory of relativity
showed that time and space are closely related and that
time passes more slowly due to the force of gravity on
Earth. This proves that time can change not only glob-
ally, but also in individual dimensions, that is, time is a
relative quantity.[9]

way of measuring or expressing time. According to the
International System of Units, the standard unit of time
is the second. One second is defined as the number of
times a cesium-133 atom vibrates (dances) between
two definite energy levels 9,192,631,770 times[11].
This concept is the most accurate time standard that has
been achieved since the discovery of atomic clocks and
is internationally accepted. Atomic clocks operate on
this principle and ensure that the unit of second is meas-
ured uniformly throughout the Universe. Since physical
phenomena are divided into micro and macro levels,
time measurement is divided into 2 levels: the atomic
measurement level and the dynamic measurement
level. The atomic measurement level is an extremely
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accurate measurement standard based on the transitions
between the energy levels of atoms in the measurement
of time[12].

Dynamical measurement uses the gravitational
movements of celestial bodies. These measurements

Measuring this phenomenon helps people to make
their lives easier. In this regard, it is also very interest-
ing how time is perceived by humans. Time is one of
the most important resources in our daily lives. As peo-
ple understand the value and limitations of time, they
pay more attention to their lives and act more effi-
ciently. The things we do every day, the goals we want
to achieve, and our plans for life depend on the man-
agement of time. Sometimes we think time can pass
very quickly, while at other times we feel that it passes
very slowly. In psychology, this diverse experience of
time can be described as the “elasticity of time".[14] As
a result, time is an integral part of our lives, both as a
physical and psychological phenomenon, and takes on
different meanings and descriptions in different fields.
Thinking about time makes people understand how it

The American mathematician Kurt Godel pro-
posed that the concept of time itself cannot be inter-
preted in a formal system, because time involves a pro-
cess that is not closed[16]. In order to determine how

_dars[13].

have led to the development of lunar and solar calen-

works and how it affects us. As Jean Paul said, time is
the most precious of all things, because it is the condi-
tion of all other experiences.[15] In order to fully define
the essence of time, it is necessary to clarify all its char-
acteristics and understand how it is perceived by hu-
mans. Reality can be completely different from human
perception. The first fact that comes to mind in this
comparison is the question of whether time is a reality
or an illusion. This question is still at the center of phil-
osophical and scientific debate. Although it has been
proven in physics that time has objective and changing
properties, its essence and how it is experienced are
questions that have no clear answer. Time can be both
real and experienced, but some argue that it is part of
the natural world, while others argue that it is only a
concept created by our minds.
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time in general must be fully explained. Quantum me-
chanics agrees with classical physics when it comes to
the concept of time. Time moves at a constant speed
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and is used to mark the marker of events. One of the
common features of classical, quantum, and relativistic
mechanics regarding time is that none of the theories
can define the time axis. In general, the relationship be-
tween time and quantum mechanics is a very interesting
and complex topic in scientific research. Quantum me-
chanics is a theory that explains the motion of suba-
tomic particles. In this theory, time and space are ap-
proached differently from the views of classical phys-
ics. In particular, concepts based on the uncertainty
principle and the wave function make the nature of time
more complex. Quantum mechanics understands how
time works and its nature differently, because the quan-
tum world exhibits behaviors that are different from
those of classical physics. Quantum mechanics presents
the passage of time in a much more uncertain and elas-
tic way than classical physics[17]. British physicist Da-
vid Deutsch has advanced new perspectives on the am-
biguity and parallelism of time and space in quantum
mechanics. He discusses how time is related to quan-
tum mechanics and how the two concepts can be uni-
fied. He also argues that the ambiguity of quantum me-
chanics is not an impossibility for time to pass in mul-
tiple possible ways, and that it is possible to live in

multiple parallel times.[18] David Deutsch has shown
that time has multiple aspects in his analysis of quan-
tum mechanics and the theory of parallel worlds. David
Deutsch emphasized the possibility of time travel, an-
other property of time, with his theory. Time travel is a
broad topic ranging from science fiction to real science
discussions. Time travel means moving forward or
backward in time, just as we can move between differ-
ent points in space. As A. Einstein said, time travel is
only possible if an object moves at the speed of
light[19]. That is, as an object approaches the speed of
light, time slows down for it. For example, if a person
travels in a spaceship at a speed very close to the speed
of light, 1 hour can pass for a person on the ship, while
1 year can pass on Earth. A. Einstein showed in his the-
ory of relativity that time and space are interconnected
and explained how time changes as speed increases.
This theory has been proven by experiment. The fol-
lowing statement by A. Einstein shows how time
changes (time dilation) with the special theory of rela-
tivity:
*Time dilation (according to Einstein)

*t- time according to the observer
«t'- time for a moving object
ev- velocity of the object
ec- speed of light [20].

This theory that time is not actually fixed has
brought new approaches to the problem of time travel.
According to Einstein's theory of relativity, it is possi-
ble to travel forward in time. Since the astronauts are
far from Earth on the space station, the force of gravity
is weaker there. According to Einstein's theory of gen-
eral relativity, as gravity weakens, time passes faster.
Therefore, the gravitational effect takes them "forward
in time", albeit a little.[21] However, traveling back in
time still causes problems. Because, traveling back in
time can lead to a time paradox. If a time traveler goes
back and changes an event in his past, he may find him-
self in a paradoxical situation regarding his own exist-
ence. This naturally changes the structure of the Uni-
verse.[22] A similar paradox is the "grandfather para-
dox". According to the paradox, if you travel back in
time to a time before your mother and father were born
and kill your grandfather, you can make your own birth
impossible.[23] Some theoretical models (e.g., time
loops, space tunnels) theoretically explain this possibil-
ity, but there is no experimental evidence yet. In fact,

when we look at the sky, we are looking into the past
of stars and galaxies. Because it takes a very long time
for light photos from them to reach us. However, seeing
the past and experiencing the past are different phe-
nomena. Seeing the past is technically possible, but we
are watching a past version of that event from a certain
point - we do not return to it. Physically returning to the
past is considered practically impossible due to energy,
stability, and other paradoxes. For all these reasons,
many physicists believe that time travel is impossible,
but other scientists say that it might be possible, accord-
ing to the theory of parallel worlds. All real thought has
focused on traveling forward in time. Another issue that
makes time travel possible is the existence of black
holes. Black holes slow down time itself, which can
cause very strong gravitational effects. According to
the British astronomer Stephen Hawking, black holes
could provide a time warp, potentially opening the door
to time travel.[24]
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It explains time warping and how this phenome-
non can theoretically be used for time travel. As you
can see, these sentences present the most popular sci-
entific theories and perspectives on time travel. The is-
sue of time warping and travel is a topic of great debate,

It is understandable that time travel is very com-
plicated for macroscopic objects. On the other hand, the
effect of time on microparticles should also be taken
seriously. Quantum time travel is a controversial topic
within modern physics and quantum theory. Traditional
time travel is mainly based on the idea that an object
can travel to the past or future, which is mainly found
in science fiction works and movies. However, quan-
tum mechanics provides an important foundation for
our understanding of such concepts. Quantum time
travel attempts to explain time travel based on some
basic quantum theories and phenomena. Quantum me-
chanics suggests that time can be measured not only as
a point or instant, but also as a "moment" or "wave" in
several ways.[25] Quantum mechanics discusses the
fact that time is a phenomenon consisting of many
waves and possible states, and how this affects the na-
ture of quantum mechanics. The main reason for the

emergence of this field is the existence of phenomena

Quantum tunneling reveals counterintuitive prop-
erties of time and space. In this case, a particle can be
transformed into an impossible state, breaking the tra-

especially in the fields of relativity theory and quantum
mechanics. That is, events that occur with the warping
of space (space tunneling, etc.) can lead to time travel.

such as "quantum entanglement”, "quantum superposi-
tion", and "quantum tunneling". Due to quantum super-
position, quantum systems can be in more than one
state at the same time.[26] This situation could theoret-
ically make it possible to observe an event in the past
or to exist in different states over time. However, this is
only a situation where particles are in microscopic
states, and such a state has not yet been observed in the
macroscopic world. Quantum entanglement, on the
other hand, suggests that two particles can influence
each other even over very large distances.[27] This
raises the question of whether particles that are entan-
gled in space can also be entangled in time. This phe-
nomenon sometimes raises interesting questions about
how the connections between particles work over time.
Quantum entanglement may provide some theoretical
explanations for whether concepts such as time travel
are physically possible.

ditional boundaries of time and space.[28] This phe-
nomenon allows particles to move against the flow of
time and allow for events that would normally be im-
possible. Quantum time travel faces several important
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physical challenges. In quantum mechanics, the state of
a system is uncertain until it is measured. Time travel
further complicates this measurement process. The
measurement of time, in the context of quantum me-
chanics, reveals that the role and perception of the ob-
server play a significant role, not only in the environ-
ment but also in the behavior of the observer.[29] The
qguantum version of time suggests that it passes in a
straight line, but rather that the nature of time is mod-
eled by "probabilities" at different points in time.[30]
This approach explains that the passage of time within
the framework of quantum mechanics is based on prob-
abilities and uncertainties, and this view is different
from the static concept of time. This is where the con-
cept of quantum time comes in. Quantum time is an at-
tempt to approach time-space using the principles of
guantum physics. Classical physics considers time as a
continuous (continuous) flowing dimension. However,
according to quantum theory, time may be discrete, that
is, composed of small, indivisible "units of time". In

However, recent discoveries have challenged sci-
entists' beliefs about the Big Bang theory. The James
Webb Space Telescope, which will be launched in
2022, is set to revolutionize astrophysics as a device
that can produce precise observations.[34] However,
none of these discoveries are expected to disprove the
Big Bang theory. Because the Big Bang theory has so

If we want to study the Big Bang itself, we need
devices like the Large Hadron Collider at CERN. These
devices can recreate the conditions that existed a tril-
lionth of a second after the Big Bang, but unfortunately,
that is not enough. Because the general theory of rela-
tivity still works for the dynamics of the Universe down
to 10 seconds[36]. The question of how all these sci-
entific results are understood by the human mind plays
a crucial role. People experience time in a certain flow,
but the subjective experience of time varies depending
on the perception of the brain[37]. The true sense of
time is the time experienced internally, as opposed to
the external time that is measured.[38] The human brain
is designed to track time. The brain's neurons receive

other words, time itself may be "quantized" in some
way[31]. Attosecond processes, for which the Nobel
Prize was awarded in 2023, have shown that it is actu-
ally possible to find a complete explanation for many
phenomena in small time intervals. They have made it
possible to take a "photograph™ of electrons inside at-
oms. It is as if they have captured the life of electrons
in super-slow motion[32]. As can be seen, these ap-
proaches show that classical and quantum theories take
completely different approaches to measuring time.
When gravity and quantum mechanics are combined,
they create new difficulties in the measurement and
passage of time. The quantum version of time also
raises new questions about black holes and other phe-
nomena. We can solve these problems by clarifying
how time began. According to the American physicist
Alan Guth, the expansion of the Universe led to the
"Big Bang", the point at which time and space be-
gan.[33] The Big Bang theorem is the most convincing
theorem about the beginning of time.

much observational scientific evidence that it cannot be
wrong. The Big Bang is said to have occurred 13.82
billion years ago, while James Webb can only show us
250 million years later.[35] The information James
Webb provides us with may cause us to reconsider the-
ories of galaxy evolution, not the Big Bang.

stimuli from the external environment, work to create
conscious experience. If a lot of new and unusual infor-
mation is received by the brain in a moment, the neu-
rons are forced to work harder, more synaptic transmis-
sion occurs, and the flow of information intensifies. At
this time, the amount of information processed by the
brain increases, and as a result, the impression is cre-
ated in consciousness that the moment lasts longer.
That is, time subjectively feels "stretched". On the con-
trary, during everyday, repetitive, and familiar events,
relatively little new information enters the brain. In
such cases, neuronal activity becomes more standard
and stable. This leads to the feeling that time "passes
quickly"[39].
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problem statement: It is clear that important sci-
entific innovations discovered in modern times prove
that the structural dynamics of the Universe are subject
to very complex laws. It is believed that the causes of
each of these phenomena originate from a common
point. From this point of view, it is thought that it may
be possible to unite all the laws of the Universe around
a general theory. For this, it is necessary to provide a
qualitatively complete explanation of physical phe-
nomena and explain how they are derived from the final
theory. One of these phenomena is undoubtedly the
concept of time. It becomes clear that in order to com-
plete the general theory, it is necessary to clarify what
time really is. It is necessary to determine whether time
is a reality or just an illusion. If we want to clarify the
full essence of time, we need to answer all the questions
related to time. Is it possible to travel in time with the
help of our modern technologies? Why do we think that
time flows in only one direction? Why does time flow
differently for each object? Does time have an end?
How can time be included in a general theory? How is
time perceived by humans? The answers to these and
many other questions must be consistent with other
phenomena. The general meaning of time should be
common to classical and quantum mechanics, that is,
not time itself, but its essence should be the same eve-
rywhere. The process of how the essence of time is
perceived by humans must be explained correctly.

Problem solving: The existing three-dimensional
space is generally composed of a network of strings. It
is clear that the universe as a whole is built on a single
energy. The single energy creates strings and makes
them vibrate.[40] However, the effect of this energy on
higher-dimensional spaces leads to a different distribu-
tion of energy in each part of space. Different energy
distributions lead to different vibrations, and different
vibrations lead to the creation of different particles. The
vibrations of the strings at different frequencies lead to
different distances between them. This difference in
distance creates the form of matter in some parts, and
the form of a physical field in the remaining parts, that
is, one part of the unit energy forms matter, the other
part forms a physical field. In general, the energy of 3-
dimensional space is equal to the sum of the energies of
the strings. On the other hand, it is known that the grav-
itational field belongs to 4-dimensional space. We
called the material that forms this field a space-time
fragment. It is clear that the unit also forms the matter
and space-time component of energy. As we know,
every particle existing in 3-dimensional space is in mo-
tion, and this motion results in covering a certain dis-
tance in space. As we mentioned above, the reason for
this motion is the supply of energy to them[41]. It is
clear that the spatial movement of particles occurs due
to the supplied energy.

Time=space/motion

From this expression, we see that the expression
that connects these concepts is time. Time is the amount
of energy given to any event in three-dimensional
space. Since energy constantly affects objects, it is not
observed that they stop in time. Motion causes the pas-
sage of time. Since the smallest dimensional motion is

the motion of strings, the concept of time begins pre-
cisely from there. Since it is very difficult to stop the
motion of strings, it is impossible to stop time at one
point. Changes in energy and space also lead to changes
in time. So, in reality, time travel is possible. By con-
trolling a single energy flow, one can travel to any time.
Here, travel is understood as going to the past. Here, the
reason for the flow of time forward is the continuous
flow of energy. The beginning of this flow began with
the Big Bang and it is possible that the glow is still con-
tinuing. The universe is constantly expanding and the
volume of 3-dimensional space is increasing. However,
this piece can expand up to a certain point. If the piece
of space-time completely disappears (if a big rift occurs
or all matter is transformed into a field), the concept of
time will also end. Since black holes are defects in
space, the laws of time and space manifest themselves
differently there and time slows down. Microparticles
are interconnected according to string theory. However,
since energy transfer occurs at a certain limit speed,
there is no instantaneous event. The size of microparti-
cles is very small compared to space, and since their
energy is high, their movement occurs in a very short
time. Particles differ from macroobjects in this feature.
Since no process is instantaneous, there is a smallest
value in time. Similarly, according to quantum time
theory, time consists of very small time units. The value
of this time unit can be taken as follows:

Smallest unit of time = Smallest distance be-
tween strings / Maximum speed limit of the uni-
verse.

The concept of time as we define it may not exist
in other higher dimensions or may work differently.
However, one of the main problems is how the human
brain perceives time. Since we cannot imagine how this
energy transfer occurs, we cannot imagine time like
other events. It should be noted that even if a person
goes back in time, time will always flow forward for
him. Because, for a person, time is an orderly sequence
of events. In this regard, time cannot be stopped for the
mind.

Result: By combining all these approaches, the
possibility of including the concept of time in a general
final theory was concluded. Since there is a constant
exchange of energy in the universe, every existing ob-
ject is in motion. Time, in turn, is the result of motion.
The different distribution of a single energy in space
leads to the movement of objects in different forms and
speeds. This fact, in turn, causes time to be different for
each object. If there were no motion and change in the
universe, time would be meaningless. Therefore, it can
be said that time is the rhythm of change. Each defect
formed in a piece of space affects the flow of time.
From this point of view, time works differently in the
environment of these defects. These defects can be cre-
ated by giving objects a speed (energy) up to the speed
of light. The beginning of general time is based on the
Big Bang, and its disappearance is based on the destruc-
tion of a piece of space. Since we cannot prevent this
energy flow, time is observed to stop in the Universe.
By applying string theory, we observe the formation of
the concept of quantum time. That is, time is actually
considered quantized and its smallest value exists. Due
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to the large size difference between micro and macro
objects, the time intervals for their movements also dif-
fer. Since time is actually a derivative of energy, it is
possible to travel to any time by obtaining the necessary
amount of energy. Since we cannot understand this en-
ergy flow and exchange that occurs in high-dimen-
sional spaces, we cannot understand and observe time
like other events. Our memory creates the past, and our
imagination creates the future. In this sense, time is
both objective (reality) and subjective (human percep-
tion). Events occur one after another, but we perceive
them differently. Time cannot be stopped by the mind,
it flows in one direction. That is, time is not actually an
additional spatial dimension, but simply a sequence of
events, which is why we fall into this error. Thus, we
see that the time we think of is actually an illusion.
Combining all these facts, we can say that the definition
of time is common to micro and macro objects and the
entire Universe: time is the observed sequence of
changes and sequences that occur as a result of the
transfer of a single energy into 3-dimensional space.
This change occurs in the 4-dimensional spatial struc-
ture and is determined by the distribution of energy at
both the classical macroscopic level and the quantum
microscopic level. Time is therefore a relative but phys-
ically real energy flow created by energy flow and sub-
jective observation. In order to build a theory of the Fi-
nal Universe, it is necessary to pay attention to the
mainly real side of time.
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