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Abstract — What the physical time is all about? Is it
energy? Or is it an interaction? Or is it a rather
simply particle? Or is it an effect of energy-particle
duality? Is it possible that the goal of theoretical
physics related to the physical time can be achieved in
the not-too-distant future? At the beginning of the
Nineteenth century, it was believed that the
continuum mechanics could explain everything of the
Universe. All we need to measure some parameters or
coefficients like viscosity, conductivity, elasticity etc.
The interactions such as electromagnetism and
gravitation are of long range which means that the
fields produced by a large number of matter particles
can all add up to give a field which can be detected on
a macroscopic scale. And this is the reason that the
first theories developed for them: the gravity by Sir
Isaac Newton in the seventeenth century and
electromagnetism by Maxwell in the nineteenth
century. However, these both theories are
incompatible to each other because the Newtonian
theory of gravitation is invariant if the whole system
such as the Universe is given a uniform velocity,
whereas the Maxwell theory of electromagnetism
defines a preferred velocity- the velocity of light
(300,000 km/second). At the end, it was Newtonian
theory of gravity that had to be modified to make
compatible with the invariance property of Maxwell
theory of electromagnetism. This was achieved by
Einstein’s general theory of relativity on gravity,
which was proposed in 1915. The problem arose when
one tried to apply such classical theories, like
Newtonian theory or Maxwell theory, to construct the
model of an atom. These theories predict that the
electrons radiate electromagnetic waves while
orbiting around the nucleus very like the Earth
orbiting the Sun in the solar system. These
electromagnetic waves would carry away energy and
would cause the electrons to spiral into the nucleus,
producing the collapse of the atomic structure. This
problem was overcome by what is called the greatest
achievement of the theoretical physics in the twentieth
century: the discovery of the quantum theory which
basically based on the uncertainty principle that
predicts that the quantities such as wvelocity and
position  cannot  be measured  accurately
simultaneously, the more accurate we measure one,
the less accurate will be the other. In the case of the
atom, this means that in the lowest energy state of an
electron, it cannot be at rest in the nucleus because, in
that case, its position would be completely defined (in
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the nucleus) and its velocity would be exactly defined
(to be zero in the nucleus). So, because of the
uncertainty principle, the electron cannot radiate
energy in the form of electromagnetic waves, because
there is no lower energy state for electron to go to.
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1. INTRODUCTION

The macroscopic scale structural homogeneity of the
Universe makes it very difficult to believe that it is
determined by anything that is as peripheral as some
complicated molecular structures on a minor planet
orbiting a very average star in the outer suburbs of a
fairly typical spiral galaxy, the Milky Way [1]. Although
we do not have yet the quantum theory of gravity, still,
we do have an idea of some of the features, it should
possess [2, 3]. The big question is why gravity affects
only the causal structure of space-time i.e. why gravity
determines which events are causally related to one with
the other [4, 5]. For example, we know that when particle
and anti-particle annihilate, the annihilation leaves with
pure energy that radiates around the Universe [6]. In the
Black holes, the gravity is so intensely strong that even
light cannot be escaped from that [7]. The intense
gravitational field constantly converts pure energy into
particle and anti-particle pair [8], the anti-particle falls
into the Black hole, and particle escaped from the black
hole to the arbitrary infinity [9, 10]. For human
observers, it seems that the particle is coming out of the
black hole which validates the sentence, ‘The Black
Holes aren’t so black at all’. Thus, the Black holes when
consumes the anti-particle, reduces its mass to release the
equivalent energy. That is the reason that the dark
matters (a kind of black holes) is said to be fueling the
Universe expansion in an inflationary manner. There is
experimental evidence of the presence of the dark matter
in billion billion of galaxies in the Universe. In our
galaxy, the Milky Way too have evidence of the presence
of the dark matters- the variation of the speed between
the calculated speed of the observable matter of the
galaxy and the experimental evidence of the actual speed
of the galaxy, makes it clear that there is a lot more mass
than that of which is observable by us. The dark matter’s
intense gravitational field is so high that even light
cannot be escaped from it, makes it pure dark for us, and
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thus these matters are not directly detectable, but can be
felt their presence indirectly. The intense gravitational
field of the black holes or dark matters makes half of the
information lost to the dark matter because of
consumption of the anti-particle. The remaining other
half information obeys uncertainty principle; means the
more accurate we calculate the position, the proportional
less accurate we can measure the velocity, thus again
halved the information for us. These means that we are
left with probabilistic solution only, the statistical
prediction, made us to rely again on the anthropic
principle that we are here because the world is that way it
is and the intelligent life is here to ask the big question
Why we are here?’[11]. Another big concern is if there is
only probabilistic solution left with us, then is the end in
sight for theoretical physics? [12, 13] We understand our
limitations. We know Earth means that we know the
surface of the Earth only. If we know the only surface,
we normally encounter the land only to have a proper
address. If we know the land, we know a tiny little part of
the land to have cities to live comfortably, to have
architectural structure with so called proper address. If it
is our reality, is it feasible for us to explore the Universe
with very low speed space rockets compared to the light
speed? The problem with too intelligent creatures is that
if they have a wrong way at the beginning of the
imagination in a long calculation, they will end up with
infinitely wrong conclusion which is purely waste of
intelligence, it would have been a curse to be intelligent.
If we have to rely only on probabilistic statistical
solution, it is nothing wrong to paraphrase Voltire’s
philosophy that ‘We live in the most probable of all
possible worlds’ [14, 15].

2. WHAT IS THE PHYSICAL TIME?

Our attempts in modeling of the physical time can consist
of the following parts: first, a set of local laws that are
obeyed by the physical time which are usually can be
formulated in various mathematical equations [16].
Secondly, we have to find the set of boundary conditions
that tell us the states of some regions of the Universe
related to the physical time and what effects propagate
into it subsequently from the rest of the Universe [17].
From the atomic structure, we do know now that
electrons exchange virtual particle to repel each other,
thus seemingly stable in their orbit, at the same time, the
electrons exchange virtual particle between electrons and
protons to attract each other, thus both are in a bound
state and also electrons and protons exchange virtual
particles to behave the neutrons to be charge neutral [18].
Although the atom seemingly stable in present state, it
will have a lifetime of 10% years for electrons to decay
completely into energy [19]. We do know that gravity
exists due to exchange of virtual particle (graviton)
between masses [20]. So, we have two types of particles,
first, matter particle such as quarks, electrons, muons etc.
that are responsible for masses and the virtual particles
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that is exchanged among matter particles to have
interaction among them[21]. Also the interactions are
divided in phenomenological way into four categories:
the strong nuclear forces, weak nuclear forces, the
electromagnetic fields and the gravity. Because gravity
affects space-time to be bent and because graviton is a
virtual particle, the physical time is also a particle. Now,
gravity is an interaction between matter-particles, thus
gravity is a virtual particle. The physical time is a good
resemblance of gravity. The physical time divides events
(an interaction of matter particles) into broadly causal
and non-causal [22]. So, the physical time is a virtual
particle that cannot be detected by observations but the
effect can be felt. Because the virtual particles have a
property of wave propagation, thus the physical time has
the property of wave propagation. The physical time
propagates as wave with the expanding observable
Universe. For intelligent life like human beings, the
physical time means the psychological recognition of the
original physical time’s wave propagation of the virtual
particles, the physical time. So, as the physical time is
virtual particle, it behaves like energy as well as particles.
By combining both, the physical time is nothing but
energy-particle duality. It has mass which is not directly
detectable because it is virtual particle which is outside of
the scope of particle detector till date. It has visible effect
on gravity, because as gravity adds its effect with the
masses (the reason it can be felt on a macroscopic scale),
similarly, the relative mass get changed of the wave-
propagated virtual particle: the physical time with
gravity, thus the physical time’s macroscopic effect can
also be detected. The physical time runs slow with
interaction of masses compared to absolute vacuum as
the reference frame. The proportion of slowness of the
physical time with interaction with masses is directly
proportional to the amount of mass. This slowness of the
physical time can be shown as imaginary time in an X-Y
coordinate system, where the magnitude of the slowness
of the physical time is directly proportional to the
magnitude of the physical time component on the
imaginary axis of X-Y coordinate system. So, the
approach is that we can represent the physical time with
coordinates like X-Y axis or polar coordinates [23] and
hence graphical representation of the physical time itself
is possible with the two-dimensional approach of the
physical time. Thus, the physical time is nothing but
exchange of virtual particles among matter particles
exactly similar way the gravity does. If we can change
the exchange rate of the virtual particle responsible for
the physical time, we will be able to make the physical
time runs fast or slow with compared to the normal rate
of reference and that will be independent of observers as
predicted by the general theory of relativity. And which
means that the observers will not have their own measure
of the physical time. So, the physical time is no more
observer dependent reality.
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4. CONCLUSION

The physical time is basically an interaction of virtual
particles among matter particles which cannot be directly
detected by particle detector but its presence can always
be felt. If we can formulate the quantum theory of
gravity, we can correlate the physical time with gravity to
have quantum theory of the physical time which
propagates as waves with the inflationary expanding
Universe. The physical time runs at different speed with
interaction of the gravitational fields of masses. If we do
not have the complete human behavior summarized in a
branch of applied mathematics, it is highly unlikely to
have complete theory of everything that is compatible
with all possible observations. But from a positivist point
of view, we must try for a complete theory of everything
that describes properly all possible events around the
Universe. The matter particles are described by fields of
one-half-integer spin and they all obey Pauli Exclusion
Principle which prevents any particle to be in any other
state of the same kind of particles. Basically, this is the
reason that solid bodies can retain their own identity,
does not collapse to a point or radiate away to the
infinity- reason of the stability of matter particles.
Whereas the interactions are represented by integer-spin
fields and they do not obey the Pauli Exclusion Principle
which means that they can have many particle of the
same state. Like gravity, the physical time can be
represented with fields of integer spin particles. All we
need to find the quantum theory of gravity to correlate it
with the quantum theory of the physical time that should
be the ultimate theory that describes the physical time
completely.
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