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Abstract

It is known that space expands at an increasing rate. In this paper we find that phenomenon of
space expansion with accelerated rate can be well explained and understood if we postulate
that "empty space have a velocity and its velocity is decreased or slowdown with time, this
deceleration makes the meter in past is contracted with respect to the meter in present and
second in past is dilated with respect to the second in present. The slowdown of space itself
means that length contraction and time dilation are decreased with time, the decreasing in
length contraction is observed as space expansion because the light travels from the more
contracted space to the less contracted space, while decreasing in time dilation of the universe
is observed as time speedup because the light travels from a space with more dilated time to
another space with less dilated time. Motion of space itself with different velocities opens the
door in front of a new branch of relativity called "empty space relativity" that is refer to
change of scales of length and time of the empty space along the timeline of the universe.
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Introduction

Edwin Hubble discovered that light from remote galaxies was red shifted, the more remote
galaxies, the more shifted was the light coming from them, it is now understood that the
space is expanding, carrying the galaxies with it, and causing this observation. Then
physicists discovered that space is expanding at an accelerating rate according to advanced
observations. The source of acceleration is currently unknown; physicists have postulated the
existence of dark energy. Dark energy is unknown form of energy that tends to accelerate the
expansion of the universe. The failure of many attempts to find a direct evidence or advanced
knowledge about dark energy is considered the motivation of this paper. We find that
expansion of space and its acceleration rate can be easily explained if we postulate the two
following principles considered herein:

— Space itself moves with a velocity that is decreased with time.

— As speed of light is limited, the observers in the moving space can't observe the
current velocity of space itself (that equals zero with respect to the observers), rather
it observes the past velocity of the empty space (that equals more than zero with
respect to the observers) where the more space interval the more velocity of space.

The two previous postulates refers to that empty space is a non inertial frame. A non inertial
reference frame is a frame of reference that is undergoing acceleration or deceleration with
respect to an inertial frame, acceleration is the rate of change of velocity with time while the
negative acceleration is called deceleration that is refer to slowdown of velocity of the
moving body with time. Negative acceleration can refer to speeding up of the moving body if
the velocity was already negative to begin where the acceleration points in the same direction
as the velocity.

Results

Expansion of space with accelerated rate

Space moved with respect to what? this is the usual question if anyone suppose that space is
moving, we find the motion of empty space with decreased velocity with time never be
observed or measured by observers exist inside the moving empty space if light have infinity
or unlimited speed, but as speed of light is limited, the observer can't observe the current
empty space that its velocity equals zero with respect to him, rather he observes the previous
or the past version of empty space that its velocity differs from the velocity of the current
empty space, thus with respect to the observer in the stationary empty space frame of
reference, the past empty space is moving where the more distant empty space is moving with
more velocity than the less distant empty space. The change in velocity of the empty space
leads to change in values of length contraction of it with respect to the observer at rest and as
the velocity of the empty space is decreased with time, length contraction of moving empty
space is decreased with time also. By this method, the observer at rest finds the length of the
empty space increased with time.

The value of the contracted length of the moving empty space with respect to the stationary
empty space (I, ) can be determined as,



I.=1"-1,
Where (1")denotes the length of the moving space in its frame of reference, while (1) denotes
the length of the moving space with respect to the stationary space frame of reference,
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So with respect to the stationary space of reference, the rate of change in length contraction
of the moving space with time (1) __is given by,
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And as velocity of space decreased,

We find,
Y1272
I, <1, (5
Thus the value of the change in length contraction with time (IC )rate is always negative,
()., =negative value
The negative change in contraction of space with time refers to expansion of space with time
so we can replace (l.)__with (s, ) that refers to the value of space expansion as in the

following equation,

€ t! tr
We define space expansion (se) as "the change in space contraction of the moving space

itself with time with respect to the stationary space frame of reference™.
It is known that space is expanded with accelerated rate as the following,

(Se )2 > (Se)l, (7)
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Where (se ) , denotes the expansion of moving space that is occur after expansion of space

with value(s, ),, s [(se ), +(Se )2} refer to change of space expansion with time.

(se)2 —(Se)l = positive value

We need first to calculate the velocity of the moving space in case of the constant rate of the
space expansion
(Se)g = (Se)lf
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So to get accelerated rate of expansion, velocity must be lower than that value that is
determined by the following equation,

vV, <C /1—[£—ij , (8)
V2

Speed up of time with decelerated rate

The change in velocity of the empty space leads to change in values of time dilation of it with
respect to the observer at the stationary space or the present space, and as the velocity of the
empty space is decreased with time, time dilation of the moving empty space is decreased
with time also. By this method, the observer at the stationary space finds the time of the
empty space increased or speedup as the light travels from space with more dilated time to
space with less dilated time.
The value of the dilated time of the moving empty space with respect to the stationary empty
space can be determined as,

t, =t'—t, (9)
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Where (t")denotes the time of the moving space in its frame of reference, while (t ) denotes
the time of the moving space with respect to the stationary space frame of reference,
t, =t'—pt’,
ty =t'(y—1). (0
So with respect to the stationary space of reference, the rate of change in time dilation of the
moving space with time (t,)__is given by,
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And as velocity of space decreased,,

We find,

Thus, (t,—t, ) have negative value, so the value of the change in time dilation with time
()., is always negative,
(ty ) . =negative value

The negative change in dilation of time along timeline of the universe refers to contraction of
time or speed up of time along timeline of the universe so we can replace (t,)__with (t,)

that refers to the value of time speed up as in the following equation,

ts :_tzt_,tl _ _(td )Zt_'(td )1 ’ (13)

We define time speed up (t, ) as "the change in time dilation of the moving space itself along
timeline of the universe with respect to the stationary space frame of reference".

And as,
(Se)2>(5e)1
We can get
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So,
(ts )2 <(ts )1 , (14)

(t )2 denotes the speed up of time of the moving space that is occur after speed up of time of
that space with value (t, ), , where [(ts ), (t, )2] refer to change of speed up of time along

history of the universe.
By that Equ{14}, time speedup of the moving empty space is decreased with time. "If space
is expanded with accelerated rate, time must be speed up with decelerated rate".

Methods

The theoretical analysis of this paper was performed in accordance with the observations of
space expansion with accelerated rate and constancy of the speed of light, regardless of the
light source motion.
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