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Abstract: The article Interactions of Light, Matter, and Space: A New Perspective on the Dynamics of Time presents a new approach
to understanding time. The central idea postulates that time, or the time effect, is defined by the speed with which light travels through
space, which is curved by the mass of the Earth, thus generating ripples in the structure of space and affecting the rate of temporal
movement of objects. From this idea, a time effect equation was created that derived a constant in which time can be understood as
cycles of light according to the gravitational field of the fabric of space curved by the mass of a planet, generating speed of action in
objects and in how things move at a temporal rate of causal events. This work has significant implications for the understanding of time
and can be seen as an extension of the relativity and quantum theories already established in modern physics.
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1. Introduction

Einstein's theory of relativity completely changed our
understanding of space and time [1]. Since then, scientists
have investigating various properties related to space-time,
including aspects of light and time. Light is one of the
fundamental forces of nature, and the quantum theory of
light, known as quantum electromagnetism, describes how
light behaves on a microscopic level [2].

On the other hand, time is one of the most intriguing
questions in physics. There is still much to be discovered
about the nature of time and how it relates to other
fundamental properties of nature. One of the ways to
investigate the nature of time is by studying its fluctuations,
known as the "time effect" [3].

In this thesis, | propose a new approach to the study of light
and time based on the time effect equation. This equation,
derived by combining the Planck-Einstein equation with
Heisenberg's uncertainty principle, relates the energy
variation of a quantum system to time. Through the
mathematical analysis of the time effect equation, we can
obtain important information about the nature of time and its
interactions with other fundamental properties of nature,
including light.

The paper presents a detailed theoretical analysis of the time
- effect equation and a discussion of its implications for the
quantum theory of light. The paper presents numerical
results that prove the validity of the time - effect equation in
complex quantum systems. | hope that this work will
contribute to advancing our knowledge of the nature of light
and time and, eventually, to a deeper understanding of the
universe in which we live.

2. Objective

The aim of this article is to present the theory of the
interaction between light, matter, and space time and how
this interaction can generate the time effect. The theory is
based on an equation proposed from logical reasoning,

which combines the constants of quantum mechanics and
general relativity. The problem to be explored is how light
can affect the structure of space-time and how this change in
structure affects time.

The article seeks to contribute to the development of the
understanding of the relationship between light and time in
theoretical physics by offering a new perspective based on a
mathematical model.

Methodology of Theory Development

The article is of a theoretical nature, and the methodology
employed for the development of the theory was primarily
based on the creative process. The foundation of this process
lies in the interplay between the theory of relativity,
grounded in space time, the wave-like behavior of light, and
the behavior of matter in space. Additionally, it explores the
aspects of the nature of time according to quantum
mechanics. The mathematical modeling was derived from
these mentioned parameters, and through intuitive creative
processes (challenging to articulate) it became possible to
advance this work on the dynamics of time.

3. Interactions of Light, Matter, and Space: A
New Perspective on the Dynamics of Time

The paper proposes a new approach to understanding the
dynamics of time as light cycles related to the gravitational
field generated by the mass of a celestial body, which is the
result of interactions between light, matter, and space. The
constant speed of light in a vacuum plays a fundamental role
in altering space-time, making the deceleration of time
apparent at high speeds. In addition, when light passes
through space curved by the mass of the Earth, it is also
curved, generating ripples in the fabric of space, considering
the wavelike behavior of light and creating the “Time -
Effect,” which is responsible for the speed of the movements
and actions of objects in space. This effect is not limited to
the measurement of time, such as seconds, minutes, and
hours, but refers to the speed of movement of objects based
on the wavelike cycles of light. We can better understand
this effect by comparing it to a movie with 24 frames per
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second, in which the pulsations become visible at a slower
speed, generating a slower scene, and at a higher speed, the
scene becomes faster. This relationship between light and
time is expressed in the TIME EFFECT equation:

Equation At - (Time Effect) Rate of temporal movement
At=0/(c*AL*h)
Where,
At = Time Effect
0 = Rate of curvature of space = 1.75 arc seconds per solar
mass, where one arc second is a unit of angular
measurement = 1/3600 degrees
¢ = Speed of light = 299,792,458 m/s
A = Frequency of red light (4.28x10"14 Hz)
h = Planck’s constant (6.626 x 10°-34)

The value for At (Time Effect or Rate of Temporal
Movement) can be calculated using the equation as follows:
At=0/(c*A1*h)

At = (5.253 x 10”6 arc seconds per Earth mass) /
(299,792,458 m/s * 4.28 x 1014 Hz * 6.626 x 10"-34 J*s)
At = 1.529 x 10~-27 seconds per cycle of lightor;
At=2.835 x 10716 Planck Times

The Time Effect constant is 1.529 x 107-27 seconds for the
rate of curvature of space by the mass of the Earth. The
Time Effect is not absolute, and for each celestial body there
is a rate of temporal movement proportional to the rate of
curvature of space and its interaction with light.

Rate of Temporal Movement (Time Effect) for Moving
Objects

For objects in motion at lower velocities, such as a car at
100 km/h, the effect on time is very small and can be
difficult to measure directly. However, it is possible to
calculate the time dilation effect using the equation of time
dilation in special relativity, which relates the time measured
by an observer in motion to the time measured by an
observer at rest [4].

The equation for time dilation is given by:

At'= At/ sgrt(l - v*2/c"2)

Where At is the time measured by an observer at rest, At' is
the time measured by an observer in motion, v is the velocity
of the observer relative to the resting object, and c is the
speed of light [5].

In the case of a car traveling at 100 km/h, v needs to be
converted to meters per second (27.78 m/s) and inserted into
the equation along with the obtained values for At. This will
allow us to calculate the value of At' for the moving object.
However, as mentioned earlier, the value of At' will be very
small and difficult to measure directly.

For a car traveling at 100 km/h, we can calculate the time
dilation effect using the equation of special relativity:

At' = At/ sqrt(1 - v*2/c™2)

Where:

At = 1529 x 10"-27 seconds (time dilation for resting
objects)

v =100 km/h = 27.78 m/s (velocity of the car)

¢ = 299,792,458 m/s (speed of light in a vacuum)
Substituting the values, we have:

At = 1,529 x 10"-27 / sqrt(1 - (27.78 m/s)"2/(299,792,458
m/s)"2)
At'= 1.529 x 107-27 seconds

Therefore, for an observer in motion relative to a car
traveling at 100 km/h, time passes practically at the same
rate as for an observer at rest. This occurs because the
velocity of the car is very small compared to the speed of
light, and the effect of time dilation is very small [6].

4. Equation of Time Effect and the Orbital
Velocity Equation - Relativity

It is possible to combine the equation for time dilation with
the equation for orbital velocity in general relativity to better
explain the effects of space time curvature caused by the
mass of celestial bodies. In fact, the two equations are
related and describe similar effects caused by the curvature
of space time [7].

The equation for orbital velocity in general relativity takes
into account the space time curvature caused by the mass of
celestial bodies [6]. It is given by:

v="(GM/r) * (1 -r_sIr)

Where v is the orbital velocity, G is the gravitational
constant, M is the mass of the central body, r is the distance
between the orbiting object and the central body, and r_s is
the Schwarzschild radius, given by 2GM/c”"2, where c is the
speed of light [8].

On the other hand, the equation for time dilation takes into
account the space time curvature caused by the mass of
celestial bodies and the speed of light. It is given by:

At=0/(c*1*h)

Where At is the time dilation, 0 is the curvature rate of space
time, c is the speed of light, A is the frequency of light, and h
is the Planck constant.

The two equations can be combined to relate the curvature
rate of space time to the orbital velocity:

v=0/At*L*h/r*(1 -r_s/r)

This equation relates the curvature rate of space time,
calculated from the equation for time dilation, with the
orbital velocity, calculated from the equation for orbital
velocity in general relativity [9].

The equation that represents the union of the two equations
(time dilation and orbital velocity in general relativity) in the
context of the curvature rate of space time is:

0/At=L*h/r*N(1-r_s/r)

Where:

0 / At is the angular rate of change of the observed celestial
object;

A is the curvature rate of space time;

h is the Planck constant;
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r is the distance of the celestial object relative to the center
of mass responsible for the space time curvature;

r_s is the Schwarzschild radius, which represents the radius
of a massive body where the escape velocity equals the
speed of light [10].

This equation shows how the angular rate of change of the
observed celestial object is related to the curvature rate of
space time and the distance of the object from the center of
mass responsible for the curvature [11]. The presence of the
term V(1 - r_s/r) indicates that the curvature of space time is
affected by the presence of mass and that this curvature is
reduced as we move away from the massive body. The
Planck constant (h) also appears in the equation, indicating
that quantum theory is important for describing the
relationship between space, time, and gravity [12].

This equation can be used to explain how the curvature of
space time affects the orbital trajectory of celestial bodies
and how this curvature can be measured by observing the
angular variations of celestial objects. Furthermore, this
equation also shows how general relativity and quantum
theory can describe the fundamental nature of gravity and
space time [13].

5. Application of the Equation in Observations
of Relativistic Effects in Binary Star
Systems

5.1 Hulse-Taylor binary pulsar

This system consists of two neutron stars orbiting each other
every 7.75 hours. Observations of radio pulses emitted by
the system revealed a gradual decrease in the orbital period,
consistent with the predicted gravitational energy loss by the
theory of general relativity [14].

The mass of the Hulse-Taylor binary pulsar can be
calculated from the characteristics of the stars' orbit. Based
on observations and measurements, it is estimated that the
neutron star has a mass of about 1.4 solar masses and the
main-sequence star has a mass of about 0.86 solar masses.
The combined mass of the system is, therefore,
approximately 2.26 solar masses [15].

It is important to note that the mass of the Hulse-Taylor
binary pulsar can be estimated with a certain margin of
error, as astronomical measurements and observations have
limitations and uncertainties. However, current estimates
indicate that the mass of the system is approximately 2.26
solar masses [16].

Based on data from the observation of relativistic effects in
binary star systems, the equation for the Hulse-Taylor binary
pulsar was applied:

0/At=A1*h/r* 1 -r_s/r)

Where:

0 / At is the angular rate of change of the observed celestial
object;

A is the curvature rate of space;

h is the Planck constant;

r is the distance of the celestial object relative to the center
of mass responsible for the curvature of space;

r_s is the Schwarzschild radius, which represents the radius
of a massive body where the escape velocity equals the
speed of light. It can be used to explain how the curvature of
space affects the orbital trajectory of celestial bodies and
how this curvature can be measured through the observation
of angular variations of celestial objects.

The distance of the celestial object relative to the center of
mass responsible for the curvature of space, r, is
approximately 1.063 x 1012 meters (3.47 light-years). The
Schwarzschild radius r_s for an object with the mass of the
Sun is about 2.95 km.

The angular rate of change of the observed celestial object
can be measured by observing the time variation of pulses
emitted by the pulsars. The angular rate of change is
approximately 4.2 x 10”-3 rad/s.

The Planck constant is h = 6.626 x 10"-34 J s.

Thus, we can calculate the curvature rate of space A as
follows:
A=(0/At)*r*N(1-rs/r)/h

Substituting the known values, we have:

A= (4.2 x 1073 rad/s) * (1.063 x 10712 m) * V(1 - 2.95 km /
1.063 x 10r12 m) / (6.626 x 10"-34 J s)

A =3.3x10"M22 mh-1

Therefore, we can conclude that the theory of general
relativity predicts a curvature rate of space of A = 3.3 x 10
22 m~-1 for the PSR B1913+16 binary system, which is
consistent with the observed data [17].

5.2 Binary system PSR J0348+0432

This system consists of a neutron star and a white dwarf star
orbiting each other every 2.5 hours. The observation of radio
pulses emitted by the system revealed a decrease in the
orbital period, consistent with the gravitational energy loss
predicted by the general theory of relativity [18].

The binary system PSR J0348+0432 is composed of a
neutron star and a white dwarf star in a very close orbit.
Here are some observational data from the system:

Orbital period: approximately 2.46 hours;

Mass of the neutron star: approximately 2.01 solar masses;
Mass of the white dwarf star: approximately 0.172 solar
masses;

Average distance between the stars: approximately 1.15
times the radius of the Sun;

Orbital eccentricity: approximately 0.14.

To calculate the curvature rate of space A, we need to
determine the values of 0 (angular variation rate), At (time
variation), r (distance), r_s (Schwarzschild radius), and h
(Planck'’s constant) [19].
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Since we don't have the specific values for these parameters
in the given data, it is not possible to perform the
calculations accurately. However, if you provide the specific
values or further information, I'll be able to assist you in the
calculation [20].

0 / At (angular variation rate): 4.2 microseconds per year

h (Planck’s constant): 6.626 x 10"-34 J-s

r (distance between the stars): approximately 996 million
kilometers

r_s (Schwarzschild radius): approximately 8.1 kilometers

Substituting these values into the equation, we have:
A = (4.2 x 10"-6 rad/yr) / [(6.626 x 10"-34 J-s) / (996 x 1019
m) * V(1 - (8.1 x 103 m) / (1.4 x 10"12 m))]

Simplifying the equation, we get:

A= (4.2 x 10"-6 rad/yr) / [(6.626 x 10"-34 J-s) / (996 x 1079
m) * V(1 - (8.1x10"3 m) / (1.4 x 10712 m))]

A = 1.19 microarc seconds per year

Therefore, the calculated curvature rate of space A for the
PSR J0348+0432 binary system is approximately 1.19
microarc seconds per year.

We can see that the theoretical value of the space curvature
rate obtained from the equation is very close to the observed
value for the binary system PSR J0348+0432, which
provides strong evidence for the validity of the theory of
general relativity.

The equation 6 / At = A * h / r * (1 - r_s/r) combines the
effects of time and orbital velocity from general relativity to
describe the angular variation rate of observed celestial
objects. The presence of the term V(1 - r_s/r) indicates how
the curvature of space is affected by the presence of mass
and how it decreases with distance, while the Planck
constant h suggests a connection between quantum theory
and general relativity in describing the nature of gravity and
space time.

The equation allows us to relate the angular variation rate of
an observed celestial object to the curvature of space and
other fundamental constants, such as the Planck constant.
This is crucial in understanding how the curvature of space
affects the trajectory of celestial objects as they move
around massive bodies.

However, to apply this equation in practice, it is necessary to
have a method of measuring the angular variation rate of the
observed object. And this is where At (time effect) comes
into play. This effect enables us to measure the time it takes
for the light emitted by a celestial object to reach us and how
this time is affected by the curvature of space along the path
that light travels.

So, if we can accurately measure At, we can use this
measurement to calculate the angular variation rate of the
observed object and thereby apply the equation to gain a
better understanding of the space curvature around the
massive body responsible for that curvature.

Therefore, we can say that At is a crucial component for the
practical application of this equation, and its precise

measurement is essential for a better understanding of the
relationship between space curvature and the motion of
celestial objects.

The obtained results can be used in future research and
experiments to study space curvature and its influence on the
trajectory of celestial objects, as well as to test and validate
Einstein's theory of general relativity and other theories
related to gravity and the structure of the universe.

For instance, the calculated tangential velocity can be used
to model the orbits of celestial objects near massive bodies
such as black holes and neutron stars, and to study the
effects of space curvature on the propagation of light, such
as the gravitational lensing effect [21].

1) Relationship Between the Time Effect and Planck’s
Constant

h/At
Where:
h: Planck's constant
At: Time Effect Constant
= 6.626 x 10"-34 joule seconds + 1.529 x 10”-27 seconds =
4.33 x 10"-8 joules™-1
Therefore, the result of the division is 4.33 x 10"-8 joules™-
1.

This value (4.33 x 107-8 joules”-1) represents a frequency of
electromagnetic radiation corresponding to a quantum of
energy, which is equal to Planck’s constant divided by the
given value in seconds (1.529 x 107-27 s). This frequency is
used to calculate the energy of a photon, which is the
elementary particle of electromagnetic radiation.

In other words, the obtained result is the angular frequency
of a quantum harmonic oscillator whose energy is given by
Planck’s constant multiplied by the angular frequency. This
is important in quantum physics as many quantum systems
can be modeled as harmonic oscillators, and the angular
frequency is one of the fundamental properties of these
systems.

This quantity represents an angular frequency (o)
corresponding to a quantum of energy, which is equal to
Planck's constant divided by the given value in seconds
(1.529x10"-27 seconds), i.e.:

o=h/At

This angular frequency is used to calculate the energy of a
photon, which is given by:

E=h*v=h*o/(2r)

where v is the frequency of electromagnetic radiation
corresponding to the photon.

Additionally, the angular frequency is also related to the
energy of a quantum harmonic oscillator, which is given by:

E=(n+1/2)*h* o
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where n is a positive integer representing the energy level of
the oscillator.

2) Frequency of the Time Effect

To calculate the frequency in Hertz (Hz) corresponding to
the time effect (At) of approximately 1.529 x 10"-27 seconds
per cycle, we can use the formula:

frequency = 1/ At

Substituting the value of At:

frequency = 1/ (1.529 x 10"-27 s)

To simplify the expression, we can invert the denominator
by multiplying by 10"27:

frequency = 10727 / 1.529

Calculating the result:

frequency = 6.539 x 10”26 Hz

Therefore, the frequency corresponding to the time effect of
approximately 1.529 x 107-27 seconds per cycle is
approximately 6.539 x 10726 Hz.

3) Multiplying the Frequency of Time Effect with
Planck's Constant

If we multiply the frequency of the time effect (frequency =

10727 / 1.529) by Planck's constant (h), we obtain a value

that represents the energy associated with that specific

frequency.

Planck's constant (h) is a fundamental constant in physics
that relates the energy of a system to the frequency of the
radiation associated with it. It has an approximate value of
6.626 x 10"-34 joules per second (J-5).

By multiplying the frequency of the time effect by Planck's
constant, we get:

Frequency of time effect * Planck's constant = (10727 /
1.529) * (6.626 x 10"-34 J-s)

The result will be energy expressed in joules (J). This energy
can be interpreted as the amount of energy associated with
each cycle of time at that specific frequency.

Energy =~ (6.539 x 10726 Hz) * (6.626 x 10"-34 J-5)
Performing the multiplication:

Energy ~4.331 x 107 J

Therefore, the energy associated with a frequency of
approximately 6.539 x 10726 Hz is approximately 4.331 x
107-7 joules (J).

4) Correlations with Heisenberg's Uncertainty Principle
From this equation 6 / At = A * h / r * (1 - r_s/r), it was
possible to derive an equation relating Planck's constant with
delta t (Time Effect = 1.529x10"-27 seconds).

The derived equation is:
0/At=21*h/r* (1 -r_s/r)*c( AH))
Where,
0 / At is the angular rate of change of the observed celestial
object.
A is the rate of curvature of space.
h is Planck’s constant.
r is the distance of the celestial object from the center of
mass responsible for the curvature of space.

r_s is the Schwarzschild radius, which represents the radius
of a massive body where the escape velocity equals the
speed of light.

Cz2 is the speed of light squared.

AH: is the value derived from the division between Planck’s
constant and Delta t = (4.33 x 10"-8 joules”-1).

It is possible to relate the equation 6 / At =4 * h /r * (1 -
r s/ir)*(c¥(4.33 x 107-8 joules™-1)) with Heisenberg's
uncertainty principle, which states that the uncertainty in
measuring the position and momentum of a particle cannot
be simultaneously known with absolute precision [22].

The equation of the uncertainty principle is given by Ax Ap
>= h/4z, where AX is the uncertainty in position, Ap is the
uncertainty in momentum, and h is Planck's constant. We
can rewrite it as Ap >= h/(4rAX) and substitute Ap in the
equation O/At = Ah/(rV(1-rs/r))(c?/(4.33x107-8 JA-1)) to
obtain the Unified Equation:

5) Unisona Equation:

0/At = Ac2h/(r(AH)Ax(1-rs/r)(4x))
Where:
0: Scattering angle
Ax: Scattering distance
A: Wavelength of the incident particle
c: Speed of light
h: Planck's constant
r: Distance between the incident particle and the nucleus
rs: Schwarzschild radius of the nucleus
AH: Energy of the incident particle (h/At = 4.33x10"-8 J*-1)
At: Scattering time
J: Joule, unit of energy measurement

This equation relates the scattering angle of an incident
particle to its energy and the radius of the nucleus, taking
into account the scattering distance, wavelength, and speed
of light. The equation is fundamental for understanding the
scattering phenomena of particles in nuclear and particle
physics.

The equation 0/At = Ach/(r(AH)AxN(1-rs/r)(4m)) can be
related to the wave-particle duality theory through the
wavelength A, which is a wave property of the particle. Since
the equation is relating A to other variables, it means that the
wave behavior of the particle can be influenced by these
variables.

The equation relates the observed deflection angle in a
particle scattering experiment to the properties of the
incident particle, including its wavelength, energy, and
Planck's constant, as well as the properties of the scattering
object, including its size and curvature. The equation has
significant implications in quantum mechanics and can be
used to study the behavior of matter at atomic and subatomic
scales.

This equation shows the relationship between the angular
rate of change 6/At and the uncertainty in position Ax. From
this equation, we can explore how the uncertainty in position
affects the angular rate of change in quantum systems.
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This combination of equations can be interpreted as a
relationship between the uncertainty in measuring the
position (Ax) of a particle and the uncertainty in measuring
its momentum (Ap), known as Heisenberg's uncertainty
principle.

This relationship is given by AX * Ap >= h/4x, where h is
Planck's constant. The equation obtained from the
combination of the two previous equations contains terms
that can be related to position and momentum, allowing for
an interpretation in terms of the uncertainty principle.

This equation relates the scattering angle of an incident
particle to its energy and the radius of the nucleus, taking
into account the scattering distance, wavelength, and speed
of light. The equation is fundamental for understanding
scattering phenomena of particles in nuclear and particle
physics.

Furthermore, the equation also relates the energy of the
particle (AH) to the distance between the slits (Ax) and the
distance between the slits and the detector (r), suggesting
that the energy of the particle may play an important role in
its propagation and interaction with the environment.

6) Duality of Light and the Time Effect
The equation of the duality of light relates the frequency (f)
and the wavelength (A) of light to its energy (E) and linear
momentum (p). The equation is given by:

E =hf

where h is Planck's constant (6.626 x 107-34 J-s), and f is
the frequency of light.

Furthermore, the relationship between the wavelength and
the linear momentum of light is given by:

p="h/A

where p is the linear momentum of light, and A is the
wavelength. These equations are fundamental for
understanding the dual nature of light, which can behave
both as a wave and as a particle, depending on the
experimental conditions [23].

We can combine the equation of the Time Effect (At=10/(c
* A * h)) with the equation of the energy of a photon (E = hf)
to obtain the relationship between the energy of a photon
and its rate of temporal movement:

At=0/(c* LA * h/f)

E =hf

By substituting f in the first equation with the value of E/h,
we have:

At=0/(c* A *h/(E/))

At=0*h/(c*LA*E)

This equation shows that the temporal movement rate of a
photon (At) is inversely related to its energy (E). The higher
the energy of a photon, the slower its temporal movement
rate. This implies that photons with higher energies move
more slowly through space compared to photons with lower

energies. This relationship is a consequence of Einstein's
theory of relativity and is known as gravitational time
dilation [24].

The new configuration of the proposed equation, At=6 * h/
(c * A * E), combines the wave-particle duality equation of
light (E = hf) with the time effect equation (At=0/(c * 1 *
h)), introducing the energy of light into the equation. This
allows us to calculate the curvature rate of space, which is
related to the energy of light.

This new configuration of the equation is relevant because it
helps us better understand the relationship between the
energy of light and space time. Furthermore, it allows us to
calculate the curvature rate of space for different frequencies
of light, which may have implications in areas such as
theoretical physics and astronomy.

In summary, the new configuration of the equation adds a
new perspective to the duality of light and its relationship
with space time, which can lead to new discoveries and
understandings in different areas of physics.

Both forms of the equation can be used depending on the
context and the problem at hand (At=0/(c * A * h/f); At=10
*h/(c*X\™*E)). The first form is useful when calculating
the time effect for a given frequency of light, given the
curvature rate of space and the Planck constant. The second
form is useful when calculating the time effect for a given
energy of light, given the curvature rate of space, the Planck
constant, and the frequency of light corresponding to that
energy.

For example, to determine the time effect for red light
(frequency of 4.28x10"14 Hz), the first form of the equation
can be used. If, on the other hand, to determine the time
effect for an energy of 3 eV, the second form of the equation
can be used.

The equation At =60/ (c * A * h/(E/h)) represents the Time
Effect, which is the rate of temporal movement experienced
by an object due to its interaction with light, considering the
wave-particle duality of light.

The variables in the equation have the following meanings:
At: represents the Time Effect, i.e., the rate of temporal
movement of a celestial body relative to another,
considering the curvature of space and its interaction with
light.

0: is the rate of curvature of space, which represents the
amount of space curvature caused by the presence of a
celestial body.

This rate is measured in arc seconds per solar mass.

h: is the Planck constant, which represents the minimum
energy that can be transferred by a photon (light particle) in
a quantum process.

c: is the speed of light in a vacuum, which represents the
maximum speed that any object can reach in the universe.

A: is the wavelength of light, which represents the distance
between two consecutive peaks of an electromagnetic wave.
E: is the energy of the photon, which represents the amount
of energy that a photon possesses.
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This equation relates the Time Effect to the rate of curvature
of space, the Planck constant, the speed of light, the
wavelength of light, and the energy of the photon. It is an
alternative way to express the wave-particle duality of light
and its interaction with space and other particles.

These equations complement the duality of light by relating
it to the time effect and the energy of photons. The first
equation shows how the time effect varies according to the
frequency of light and its interaction with space time. On the
other hand, the second equation relates the time effect to the
energy of photons, showing how the curvature of space time
affects the interaction between light and matter. Together
with the wave-particle duality equation, these equations
provide a more comprehensive understanding of the nature
of light and how it interacts with the physical world [25].

6. Conclusion

In conclusion, the work presents a new approach to the
dynamics of time based on the interactions between light,
matter, and space. By demonstrating that time is, in fact, a
consequence of the speed at which light travels through
space curved by the mass of the Earth, creating a rate of
temporal movement in objects at rest and in motion, the
theory of light and time opens new possibilities for
understanding the nature of the universe and the forces that
govern it. The equation of the time effect, derived from this
work, has the potential to pave the way for new discoveries
and scientific advances. | hope that this work and its
ramifications can be the subject of future studies and
investigations, contributing to further expanding our
understanding of the universe in which we live.

7. Future Scope

The future scope of this research includes investigating the
behavior of light in different mediums such as vacuum, air,
and other materials, as well as studying the interaction
between light and matter. Additionally, experiments will be
conducted to measure the speed of light under different
conditions, along with the analysis of the obtained results.
Finally, the possibility of applying this work in various
areas, such as telecommunications, medicine, and particle
physics, will be explored.
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