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Introduction.

In the previous articles of the author [1, 2] the derivations of the
basic equations of physics based on the theory of time were shown.
In this article the derivation of formulas of the most important
section of physics based on the special theory of relativity (STR)
is continued. A. Einstein In 1905 published the special theory of
relativity. Since then, it has not undergone any changes. Moreover,
in the scientific world it is considered a theory verified in all
aspects, and its application in modern physics is mandatory at
relativistic speeds of motion. But attempts to refute it do not
stop to this day. The reason for this is Einstein's postulate on the
impossibility of overcoming the speed of light in a vacuum. This
postulate is formulated in verbal form and does not appear directly
in the formulas of STR. The basis of the theory is the Lorentz
transformations. They relate the coordinates of space and time in
a stationary and moving frame of reference. In this case, time is
considered a one-dimensional parameter. Its nature is not studied.
The author does not try to refute the STR in his work. Based on
the theory of time, he proposes a new approach to the derivation
of these transformations. But as shown in the article, the Lorentz
transformations are only the observed part of the manifestation
of the properties of time. Its internal structure is inaccessible to
observations. But it can be studied by mathematical methods.
The main method of description is a two-dimensional system
of rectangular coordinates, in which the time vector is defined .
The vector exists in two-time dimensions and, projected onto the
coordinate axes, yields spatial and temporal projections.

The spatial projection ¥ is understood as the proper time of space.
Multiplied by the speed of light, it becomes a metric state and
determines the spatial radius / = cy of a spherical wave. It can be
expressed through metric coordinates x,),z. The temporal projection
is understood as the proper time. Multiplied by the speed of light, it

becomes a metric coordinate s = cz, which is always perpendicular
to the coordinate / and is the fourth dimension of space-time. The
position of the time vector relative to the coordinate axes plays a
major role in deriving transformations. In the general theory of
time, it is accepted that the vector has an angle of inclination to
the proper time axis. However, in deriving we will use the angle
B, which is adjacent to the angle and is measured from the
spatial projection.

Criticism of the derivation of Lorentz Transformations

The section is taken entirely from the author's work [3]. Its
inclusion in the article is necessary to show the differences in
the classical and proposed approaches. “As is known, the special
theory of relativity was created by A. Einstein based on two
postulates. The first postulate states that in any inertial reference
system, all physical phenomena under the same conditions proceed
in the same way. The second postulate states that the speed of light
in a 3-dimensional vacuum is always the same and does not depend
on the speed of the source. Based on the postulates, it is proven that
time and space change in a moving translational inertial reference
system. To prove this, a situation with the emission of light by two
sources is given. At the moment =1 =0 a portion of light comes
out from the common origin of coordinates of both systems K,
K, and comes to the point M, having coordinates x.y.z.4 and

Xy Vs Zysly o

The situation is shown in Figure 1 and described in many sources,
for example, in [5].

Figure 1: Propagation of two spherical waves according to STR
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It is clear from the figure that time passes faster in the moving
frame of reference than in the stationary one. Both wave fronts
intersect at point M. The following equalities follow from the
result obtained:

W=x g = (o)’

= (Ctz)z

22, 2, 2
nEX Nt

For reasons of symmetry » = y,; z =z, Equalities are equal if their
right and left sides are different:
4.1)

The formulas of linear transformations of coordinates and
time, which include unknown coefficients, are substituted into
this equality. The values of the coefficients are found from the
resulting equations, and the formulas take the form of Lorentz
transformations. This is the classical approach to transformations.
But the transformations themselves are not entirely correct. Let
us criticize the derivation of Lorentz transformations from the
well-known series of books [4]. It is based on the rotation of a
4-dimensional coordinate system x, y, z,¢ in 4-dimensional space.
Let us quote the text from the book.

0:xlz _(Ct|)2 :xzz _(Ctz)z

“Every rotation in 4-dimensional space can be decomposed into
six rotations, namely:

xy,zy xz tx U 1z The first three of these rotations transform
only spatial coordinates; they correspond to ordinary spatial
rotations. Consider a rotation in the plane « ; coordinates y and
z do not change. This transformation must leave unchanged, in
particular (e -x* - square of "distance" from a point (ct,x) to the
origin of coordinates. The relationship between the old and new
coordinates in this transformation is given in the most general
form by the formulas

4.2)

x=x'chy +ct'shy, ct=x'shy +ct'chy

Where ¥ is the "angle of rotation"; a simple check can easily
verify that this will indeed be the case (ct)* -x* = (ct')’ -x*Formulas
(4.2) differ from the usual transformation formulas when the
coordinate axes are rotated by replacing trigonometric functions
with hyperbolic ones. This is where the difference between pseudo-
Euclidean geometry and Euclidean geometry is manifested.

We are looking for transformation formulas from an inertial
reference frame x to the system k’,which moves relatively K with
speed” along the axis . In this case, obviously, only the coordinate
x and time ¢ are transformed. Therefore, this transformation must
be of the form (4.2). It remains to determine the angle v ,which
can depend only on the relative velocity v .

Let us consider the motion X in the coordinate system of the
reference frame x’. Then x' =0and formulas (4.2) take the form:

x=ct'shy, ct=ct'chy
or, dividing one by the other,

X = thy,
ct

But x/¢ there is, obviously, the speed of the system &' relative to
K Thus,

iy =~ (4.2)
C
From here .
- chy =
shy < 2
[ 1- L
c’ c

Substituting into (4.2), we find:

. X+t P
y2 y=y,z=z, ;=& (4.3)
1-— v

I I-—
C

These are the desired transformation formulas. They are called
Lorentz transformation formulas, and are of fundamental
importance for what follows.

Inverse formulas expressing x’,»".z'.t" through ¥,¥,Z,{ are most
easily obtained by replacing » with - (since the system x moves
relatively k' with velocity -» These same formulas can be obtained
by directly solving equations (4.3) relative to x',y",z,/'

Unfortunately, the authors do not provide the inverse Lorentz
transformations. And in vain. They have the form:

Rl , , .
Y=Y, 272, e < (4.4)

1-— G

. _r

x V
In the first formula of spatial transformation based on & ~ ¢ =
it follows that x=» Hencex' =0. That is, there is no spatial
transformation. Then the temporal transformation leads to the result:
P t(lf—z)

T

From which follows the formula for time dilation in a stationary
frame of reference:

t——x

(4.5)

-2 (4.6)

and the formula for the reduction of length from (4.6) in a moving
frame of reference when multiplying both parts by the velocityy .

2
Vt'=x"=x, lfV—
e

Here: V't = x' is the length of the spatial interval in the moving
system; y; = x is the length of the spatial interval in the stationary
system.

From the analysis carried out it follows that the spatial Lorentz
transformation does not take place. All changes in length and time
are determined by the temporal Lorentz transformation."”

From the presented material it follows that the purpose of the
Lorentz transformations is to prove the invariance of the time-like
interval s>0 which replaces the zero value of the squares of the
differences between time and space.

st =(ct)’ =x* =(ct')’ —x"

At the same time, it is based on Einstein's verbal postulate about the
constancy of the speed of light in a vacuum. Vacuum is a rarefied
medium filling space. Therefore, the introduced postulate should
be expressed mathematically when deriving this interval and take
into account the speed of light in space, not in time. But there is no
conclusion. There is a statement that the introduced designation is
an invariant. Mathematical transformations are applied to it, which
seem to correspond to the theory.

Time in the Space-Time World

In order to obtain the patterns inherent in our world, it is necessary
to begin with the study of the spatial world. It is a projection of
a time vector, the modulus of which can be written in the form
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accepted in Euclidean geometry and time theory [1].
ct= \H: +5° (1 )
Where 7 =ctsin @, s=ctcos@.

Here the angle ¢ is measured from the axis § We will be interested
in the position of the time vector relative to the axis / characterized
by the angle of inclination # The relationship between the angles
is given by the dependence: ¢ =90°— g Substituting it into the
connection formulas, we get them in the form we need:

[=ctcos f=vi; s=ctsmfB=ut;: s/l=tgf 2

Let us establish differential dependencies between the duration
vector and its coordinates. Differentiating (1), we obtain:

— 2
det —a + P =20 _sabld )
2«/5‘ +1° ct

We bring it to a form that we will call the dual equation:

——  sds+ldl  sds  Idl
[
det dct

=55+l

f =
¢ dct )

As we see, the duration vector module includes two derivatives,
which we will call tempos. The first tempo is temporal s =ds / cdr
The second is spatial j = 47/ cqr We will solve (4) together, raising
both parts to the square. After the transformation, we obtain a
dual equation in the form:

s 1=$)+1A-1*) =2(li)(ss) (5)

It connects coordinates and tempos in space-time or the continuum
of a horizontal hyperplane in a general form. But in this form the
found regularity does not manifest itself, since nature has simplified
the approach by setting the maximum speed in 3-dimensional
space equal to the speed of light. This condition is fulfilled if the
spatial tempo is equal to one.

l—ﬂzll/lﬂl/lﬂzc (6)

 cdt dt
In this case, the dual equation is simplified:
s(1-5§%)=2Is 7
Tangential Equation of Tempos

From equation (7) we arrive at the tangential equation of rates in
the horizontal hyperplane:

s 2s
S _tgp=—=3 ®)
/ 1-§°

The equation is reduced to a quadratic equation and has two roots:

§* +25ctgf-1=0

The first root determines the direction of the direct flow of time:

2 f
2sin® & 9
'§1=—Cfgﬁ+#=7c?3ﬁ+l= 2 =F§£ ( )
sinfp sinp ZsinﬁcosE
2

The second is the direction of the reverse flow:

2
2cos” —
B

BB 2

2sin—cos—
2 2

1 cosfB+1

- (10)
sin 8 sin

§, =—ctgff—

The roots define the dual equations of time flows.
Direct flow

. 1 I o —l+ct P .
$,=—ctgff+—=——+—=——" M cf=~/s" +]" =] +55,
sinff s s s

an
Reverse flow
. 1 I et _—ct _ — )
§, =—cigfi- Sinﬁ__;_?_T win —¢t =¢t =—fs"+I" =1 +5i,
(12)
The sum of the roots is the sum of the tempos:
Lo [
s+, :tgﬁ—ctgﬁz—thgﬁ:—Z— (13)
2 2 s
The product of the roots is:
5§, =—1 (14)

The obtained result indicates that the direct flow of time necessarily
corresponds to the reverse flow. The flows interact, moving relative
to each other. It should be noted that the tempo, taking into account
the spatial derivative, can be written as:

cdt dl cdt d (15)
Sinusoidal Equation of Tempo

Along with the tangential equation, there is a sinusoidal equation
of tempos. It can be obtained on its basis. In fact, we will use the
relationship formula s = ctsin B and apply the right-hand side of
(1) to it:

s 1 1 2s

— — 1

. s
sin ff=— = — = -
ct [+s§ ctgf+s

(16)

1-57 . 1+s]
—+5
2s

As a result, we obtained the connection between the tempo and
the sine of the angle in the form of an equation, which we will call
the sinusoidal equation of tempos. In order to reveal the presence
of a second tempo, we will reduce it to a quadratic equation:

#-2_1-0 (17)
sin
Its roots satisfy Vieta's theorem:
§+8,=——; 8-S, =1 (18)
s

inf

As we see, the first and second rates are positive reciprocal
quantities with the same signs. The solution of the equation leads
to two roots:
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1 1 | 1

i = 1= 19
12 sin * \] sin®> g sin Ectgh (19)
Where
. 1 p
s = —ctgh=1g—
“ng 8 p=ig> (20)
. 1 p
= +etgfB=ctg=
& sin cgh=cig 2 21)

If we express (19) through coordinates, we obtain the roots in the
form of a formula:

(22)

_a N et =5

.51:2
§ §

It reduces to equations describing two non-Euclidean spatial
metrics.
First metric:
. 2 2
ct—s8, =+/(ct)" —s" =1,
The second metric

5§, —ct =Af(ct)’ =5 =1,

(23)

24)

The first describes the direct flow, and can be obtained from the
mathematical expression for the postulate of the constancy of the

speed of light in a vacuum o}, /d(er) =1, where ; = e —5* .
where 7, = —f(ef)* —s* After differentiation, we arrive at the dual
equation with metric (24).

Thus, it is shown that the application of the postulate of the
constancy of the speed of light in a vacuum leads not to a time-
like interval s, used in STR, but to a spatial interval, which is the

basis for the future transition to the interval s.

The tempo function of the cosine can be determined from two
known tempo functions of the sine (16) and tangent (8):

/ . 1—g2 1—t¢ Zﬁ

:cosﬂzsmﬂ— _S_lz_ 2 (25)
ct tgf  1+5 1+tg2é
2

(26)

It plays an important role in deriving the Lorentz transformations
and will be applied below. In the form found, the direct tempo
plays the role of the longitudinal Doppler effect when the source
is removed.

Derivation of Lorentz Transformation Formulas from the
Theory of Time

Let us proceed to the derivation of Lorentz transformations. As
in the classical approach, we will consider the fixed and moving
reference systems, which are placed in the Euclidean 4-dimensional
space. We will give the following definitions.

4-dimensional Euclidean space-time is represented as a spherical
wave of radius ¢t which is defined in the system of 2-dimensional
metric chronocoordinates /s

The Fixed Reference Frame (NSO) is a coordinate system y,x,z,
that describes a 3-dimensional spherical spatial wave of radius
/ placed in a 4-dimensional space. The wave propagates at the
speed of light in the proper time ¥ of three-dimensional space,
coinciding with the direction of the time vector and is described
by the equation:

(0d)" =I" =x] +y +z =(cy)’

A Moving Frame of Reference (MFR) is a framey,x,z, of reference
that moves in 4-dimensional space with constant velocity along
the metric time vector ¢t such that its axes are parallel to the axes
of the stationary frame of reference y,x,z,

The presence of a constant velocity v is equivalent to the cosine of
the angle S between the projection direction ¥ and the time vector
t.

The wave motion diagram is presented in general form in Figure
2a, which shows projections /s from the vector ct.

Based on this scheme, we will consider two cases that prove the
validity of the Lorentz transformations. The first case is associated
with the propagation of a spherical 3-dimensional wave in the NSO
in the proper time of space ¥ i.e. inside the wave in the NSO.

The second case is associated with the propagation of the same
wave beyond the wave in the NSO.

Let us consider the derivation of the Lorentz transformations for
the first case. We will take the relation formulas (2) as the basis
for the derivation. Where will prove that the first formula [ =¢fcos g
describes the processes of light emission by a moving source
moving relative to a stationary source at a constant speed v.

Let us substitute into it the right (wave) part of the tangential
dual equation (11).

I=cy =cteos f =(cy+crs;)cos f =cycos f+5,(cT-ctgf)sin § (27a)

We introduce the following notations:
v=ccos 8- constantspeed of movement of the inertial reference
system along the axis

coinciding with the direction of the time vector;

c(rctg ) = cw =1 - spatial 3-interval as a vector projection ct .

Then the formula takes the form:

[=cy=cycos f+5(ct-cigf)sin f=vy+I5 sin 3 (27b)
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Let us show that it is a formula for the spatial Lorentz transformation.
Let us write it in the form:

[—vy =I5, sin B (28a)

We introduce the following designations of spatial coordinates
shown in Figure 4:

od =ob =on=x =1=cy - coordinate of 3-space in a fixed frame
of reference (FFR);

ak =bd= X, = ZSI = )CI.S"1 coordinate of 3-space in a moving frame
(PSO);

ab=Ax, =X =W =X =7 _increment of part of coordinate.

op=ct=o0b+bd =1+ss=x +ct, - atime vector describing 3+1
space-time in metric form.
Then we can write:
x-w Ay x-w
sin - sin - \/l V2
CZ

(28b)

The formula is presented graphically in Figure 2a. It can be seen
from it that Ax, = x,sin 8

From the introduced notations it is clear that x, = x,5, or X, # X,
due to the presence of the derivative s,. From the notation in the
figure, it follows:

be x, . ds Yij
: _31:_:’8'5

ob x ' dl

Formula (26) shows that the derivative expresses the longitudinal
Doppler effect as the source moves away.

ﬁ:s'l:tgﬁz l—cos _
x, 2 \l+cosp

As we can see, the coordinate x, in a wave in a moving system
is always less than the coordinate x, in a stationary system due
to the longitudinal Doppler effect.

Letus proceed to the derivation of the Lorentz time transformation.
We will use the wave part of the dual tangential equation of the
direct time flow (11), representing it in the form:

. LS,
t=y+7s, =—+—5
c c
Let's express it / in the form:
l=cy =vt=v(y +15,) =W + V15,
Substituting, we get:
ct =588, +1=cts, + (W +vrs)) =78,(c+Vv)+w

Let's apply the tempo formula expressed through the longitudinal
Doppler effect:

. /c—v
ct=18(c+v)+w =1 (c+V)+wy =13 =V +wy
c+v

From where we arrive at the time transformation taking into
account the notation for x, =cy = vt

Formulas (28b) and (30) are formulas very similar to the Lorentz
transformations for coordinates and time in a moving frame of
reference. They differ from the classical transformations in that
the time 7 in (30) is not equal to the time ¥ in (28b).

In classical formulas this difference is not taken into account. It is
assumed there that. Then formula (28b) takes the form:
X -w x,—Vt

X, =
2 2
R
c C

But since % =V, we end up with a zero value x,=0. This discrepancy
follows from formula (4.4), the derivation of which is given in [4].

Figure 2: Diagram of the motion of a spherical light wave inside
a 4-dimensional wave in fixed and moving reference systems.

Let us continue our study of formula (30). Substituting the
expression for into it, we obtain:

1% v v
t_?x] t—?Vt t(l_? V2
r= = = =t 1——2
RN

- 1-=
C2

2
C

From this follows the formula for the “slowing down” of time ¢
compared to its projection 7 :

t=
-2 (32)
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Let us consider the derivation of Lorentz transformations for the
second case, i.e. beyond the 3-dimensional wave in the NPO. For
this, we will use the condition (6) of the constancy of the speed
of light dl/cdt=1 . We consider it as a differential equation, for
the integration of which we apply the following initial conditions:
[=0; et(0)=ct,. After integration, we get:

[=ct-ct,

We find ¢

t=y+t, (33)
As we can see, the vector consists of two segments. The first
segment describes time in the space of the 3-dimensional wave
NSO. The second segment ¢, describes time outside this space.
Then, multiplying the formula by the speed of light, we get taking
into account / = ¢y = X,

ct=cy +ct,=l+ct, =x, +ct,

(34)

Where ct, = bp (see Figure2)
Substituting into the formula for the general time transformation

(30), we obtain:

v v 1%
==y wy+h——y y+i——cy y+L——x
c c  _ c -

T: = C
2 2 2 2
% \% % %
c c c c
Where
\u7% v
Vo—ZX Y-Sy y-— y(1--)
Ar=t - - _ - cz V/WCOZSﬂ ¢ thg
- - 1_£ - - 1- L
C 02 CZ Cz L’Z CZ
(35)
Time can be found from itz :
B
. p BByl ™
t,=tsinff—-y-tg—sinff= 21s1n —(1-
2 °2 B
7TCOS*—

We express the cotangent through a half angle:

1 2 B 1-tg”

t
ey B
)
2t —
&9

t, =7sin f(1- )=7sin f(1-

The obtained formula describes the case of a change in the proper
time in the PSO due to the Doppler effect when the moving frame
of reference is removed. We will show that the coordinate x, is
expressed through time Az Multiplying both parts by the speed
of light, we arrive at the previous notation for x, :

B B
X, =cArt=cy-1g—=x -t =X
V- g2 1 g2 1

To prove the change in time in the PSO, we use the formula for
changing the distance (28b). From it we find Az :

X

Ar XMW _ay—w A A
C

e \/ 2 \/ W - \/ e - \/ vz
aGll=-—— c/l-— -2 -2 I-—
\/ C’2 C2 C2 C‘2 C‘2

(36)

The formula corresponds to the Lorentz time transformation for the
PSO. In this case, the spatial transformation is given by formula
(28b). As we can see, both transformations are a special case,
following from the formulas of the theory of time.

But let us continue studying the general case, schematically
depicted in Figure 2. In addition to the known transformations,
the change in time ¢, that occurs after a light wave of radius /.
follows from the scheme under consideration. Let us transform
the resulting formula (35), writing it as an equation:

t t Yij
A - 1 - 1 — gt
o \/I—VQ g 2 e
C2
[ tgﬁ B
) rsin f(1- ) rsin f(l—ctgf- tg—)

B
2 Ly 0B 0

1
=—rsin f(1+¢
) 2 pll+ig 1+cos,8 2

As we can see, the times #, and A7 are a consequence of the Doppler effect:

(3%)
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The image bp = ¢, in the form of a vector is shown in Figure 2.
Together with the coordinate bd = t¢cA 1 it forms two symmetrical
circular waves (depicted by dashed-dotted circles)

belonging to a 4-dimensional space. From the obtained relationship
follows the relationship between A 7 and 4

_L¥_.
AT—IJ?—II Cfgﬁ (39)

Let us establish the dependencies between times ¥ and t, which
follow from the definition of a time interval

At . At =y -1g(f/2)=tctgff Where

- tgzﬁ
z
tﬂ Cgﬂﬂ —ctgg ctgﬂ——a2 (40)
Lotg 2tg’
g2 ) 2

Multiplying by ¢ we find the speed in a stationary system over time

!

p =Y _ccgB
T tgﬁ § (41
2

Where u,=c-ctg [ is the speed in time 7, in a moving frame
of reference.

Let's express U, it through the coordinate x,

B

x1g—

X.
uzzc-ctgﬁ: 2 =2 (42)
4 4L
Along with the found velocities in time ¢, , which is the time of the

future, flowing beyond the 3-space, there are velocities in time of
the present, arising within the 3-space. These velocities are derived
from the found Lorentz transformations by differentiation and lead
to the known formulas for the addition of velocities [5]. We will
give a derivation for the direction in time using (28b) and (36):

dy,
—L—v)d
_ dx —vdy (dy/ Ny (v,t—v)dl//

TEE
dxl l—ff)dw (1 —)dy
d(AT)— \/7 \/7 \/7

By dividing the first differential by the second, we find the desired
formula.

Wl X

. dx, _ v,—v

TodAn) (43)
2
C

In this formula the speeds are equal to the speed of light v, =v,, =¢
This result follows logically from the considered motion of the
light wave.

Transition from Euclidean to Non-Euclidean Geometry in
Lorentz Transformations

The Lorentz transformation formulas considered above are
obtained on the basis of trigonometric functions. This is how
they differ from classical transformations, which use an approach
using non-Euclidean geometry. Let us show that the theory of time
allows us to translate trigonometric dependencies into hyperbolic
ones, which completely coincide with the formulas of STR. To do
this, let us consider the sinusoidal dual equation for the direct flow
(23). Let us use the mathematical expression for the postulate of
the constancy of the speed of light, considering it as a differential
equation and integrating at /(0) = 0 and ¢t(0) = R Where receive

[=ct—R

The result can be viewed as the wave part of the dual equation (23)
:mzct—s'jl =ct—R

It follows from this that g. 5, =R

(44)

Let us express the introduced notation through a direct tempo.
§ - ds _ 5
"det s (45)

Integrating under the initial conditions #(0) =0 , s(0)= R, where
R=const, we obtain a parabolic function:

2
S R (46a)
2R 2
The lower parabola corresponds to it.
2
R
l=ct_p=2__2%
| =ct R 2 (46b)

Similar functions follow from the joint solution of the dual
equation.

Let us consider the inverse tempo: R =ss, =5/3,

Where
ds

. S
2T a R (47)

Integrating under the same initial conditions as above, we obtain
a solution in the form of an exponential function:
ct—R ( i )
s=Re ® =Re?

Where ¢t =r+1 is the left-hand side of the dual equation (11).

(43)

As can be seen from the obtained formulas, they describe different
behavior of time at direct and reverse tempos. If both tempos exist,
they can be combined by substituting the reverse tempo function
into the direct tempo function. Let's do this:
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.52 R R —
T E:E(E I—)——(e +e )= sch() (49)

Where _
< 1
—=sinf=,|1- _
et e ch(l—) (50)
——cosﬁ—«.’l sin” ,B—— —l‘h( ) (51)
5 sm,ﬁ‘ 1__: 1 1
$-rgp- - - (52)

cosf V¥ L L

B ch(R) r]J(R} sh{R}
As we see, trigonometric functions become equal to inverse
hyperbolic functions. Such dependencies can be expressed through

the speed v :
! ctgfi=sh(iy=— Y _
2 R v
v e fl——
-2 P2
C

They correspond exactly to the coefficients (4.2a) included in
the Lorentz transformations. Obtained using two-time rates, they
lead to the occurrence of the proper time interval adopted in STR.
Indeed, from the formulas it follows:

cos :th(%):g sin 3 (53)

1 !
t=s-ch(=) nl=s-sh(—
cl SC(R)H SS(R)

Then we obtain the square of the proper time interval:

(ct)y’-1* =5 C}?‘( )-s’ h‘( )_ s* (54)

It occurs when the argument of the hyperbolic function changes
in the proper time of space, i.e. its appearance is affected by the
inverse tempo of time. The resulting interval follows from the
sinusoidal equation of tempos, provided that the counting of the
angle of inclination of the time vector will occur from the axis.
Then its appearance will be associated with the constancy of the
speed of light in time, and not in a vacuum. In the theory of time,
such a postulate corresponds to the definition of homogeneity of
time. From this we conclude that the basis of STR, based on the
pseudo-Euclidean interval, is an incorrect postulate.

Let us apply the obtained formulas to the transformations of
coordinates and time specified by formulas (28b) and (36), in which
x =1, x,=cAr=1x-§

Inverse transformations have the form:

X, =Xx,sin f+wy (55)

or
V= Afsinﬂ+lle =&sinﬂ’+%xI
c c ¢
From where for (55) taking into account (56), we obtain:

X, =X, sm,B+v(Az'smﬂ+ xl) =sin f(x, +vAr)+

Or
2

x,(1-2) = x,sin> B = (x, + vAT)sin 8
C

As aresult, we arrive at the formula for the inverse transformation
relative to the entered coordinates:

X, +VvAT)sin 8 x, +VvAr

= sin® B - \/ v (57)
1=
c
Substituting (55) into (56), we have:
2
174 :Afsinﬁ+%x, Az’smﬁ+—(}c2 sm,8+vy/)—smﬂ(Az'+ x2)+ Y 174
c c

Or

2

v . v
1//(1—0—2) = 51n/)’(Af+c—2x2)

Then we arrive at the formula for the inverse transformation with
respect to the entered time:

T (58)

Substituting hyperbolic functions into them, we arrive at the
formulas:

X, +VAT 1 1 LN N 1 1
X, :W—(xz+vAr)ch(R)—xzch(R)+cAr th(R) Ch(R)*szh(R)’fCAT sh(R)
(59)
_Ar+%x2_(A 2 eren(hy = arenhy e Ly 22 enly = ar-enly+ 2 sni Ly
V=g ATt aR)eh() = Arch(y D)) = Ar-ch) + - shi
(60)
x, =2 -w =(x-v— )ch( )= xlch( )— lth( )ch( )= xlch( Y—cp - sh( )
smﬁ
(61)
v
A_l// le_ " " " hl—hl xlhl
P ) S ) ek =)= L)

(62)

Formulas (59) and (60) correspond to the formulas for the rotation
of axes in pseudo-Euclidean space (see (4.2)). A simple check by
substituting the found formulas can verify that condition (4.1) is
satisfied when ¢, =y, t, = A7 :

3= (ep) =x,} ~(cAr) =0 (63)
That is, there is a zero value of the proper time interval, which
is predicted by the conditions of the experiment on the emission
of light in a stationary and moving frame of reference. The zero
value means that there is no movement along the proper time
coordinate. This means that only the proper time of space is taken
into account, which is subject to the process of measurement
by the clock. The obtained formulas differ from the generally
accepted formulas in that time in a stationary coordinate system
is the proper time of space, and not just a time parameter in a
stationary system. In terms of STR, the obtained difference of
squares is the basis for deriving formulas for the transition from
one inertial system to another. The formulas are derived based on
the linearity of the law for the transformations of space and time
coordinates. As a result, the transformation formulas known as
Lorentz transformations are obtained.
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v
5NtV f+ 5,
! 2 W=V, 575 1 =—E
1 v 2
_ -V
cz C2
X, = % +Vt2 t,+—5X
1 2 W=h zy=z, | _ 2 ?
1 14 L= B
) -2
C e

It is easy to verify that for the introduced time designations =¥
and % =47 the indicated formulas go into (59) and (60), but not
into (28b) and (30). The latter provide for the appearance of a
proper coordinate s >0 (see (54). And for the first, this coordinate
is equal to zero. A non-zero value of the coordinate in time theory
is interpreted as motion in a 4-dimensional Euclidean space, and
its zero value is interpreted as motion in a 3-dimensional space, in
which the role of time is played by the proper time of the space. In
STR, instead of s>0 is used the notation 5, which is interpreted
as an interval of events that is “the same in all inertial reference
systems, i.e. is an invariant with respect to transformations from
one inertial reference system to any other.” [4]. It is obtained from
equality (63), written in a time-like form, for events in a moving
system that occurred at one point in space, i.e. at x,=0

57 =(ey) -x =(cAr)’
The equality is satisfied whent =y c¢A7r =u ux =w<xIn this case,
the shape of the interval takes the form shown in Figure 2c, where
s=s"andy =V
52 =(ct)’ —(m)’ =(cAt)’ = (ut)’

Thus, STR is a special case of the theory of time, since all Lorentz
transformations are performed only using the wave part of the
dual equation. From the point of view of the theory, STR works
only with three spatial dimensions, in which the spatial radius
is defined, and the projection of the time vector onto space. The

resulting hyperbolic dependences are functions of the parameter
of the proper time of space, depending on the constant number R.

From the point of view of STR, it is a segment ¢z, = R separating a
3-dimensional light wave from a 4-dimensional wave of radius ct .

Chronotrajectories of the Time Vector d in Forward and
Reverse Tempos
Dual equation (11) consists of a left and a right part. To derive
the Lorentz transformations, we used the right (wave) part. What
does the use of the full tangential dual equation (11) with a direct
tempo give us? It was previously proven that the lower parabola
function (46b) was obtained from the joint solution, which is
the deflection of space-time defined in NSO. The section of the
parabola along the axis s at /=0 is a segment s = R. If we assume
that this segment is proportional to the radius of the spatial circle
r=+/x’+z* then we can assume that this deflection is the cause of
the movement of the end of the time vector along a helical line
with an absolute velocity v... =¢ To prove this, let us consider the
modulus of vector (1), expressing it in terms of constant velocities.

ot = \//2 +5° = \/(w')2 +ut) = I\/vz +u’ = Vet (64)

Where Vv +u = V. - the absolute speed of the movement of
the end of the time vector. Further, the end of the time vector will
be called a point. In the physical sense, the end of the vector can
be associated with a particle of time - a chronon.

Let a point move along an axis / with translational velocity
v=ccos# and simultaneously perform a rotational motion with
linear velocity »=csingabout the axis /. Linear velocity is expressed
by the formula:

u=csin f=eR
It follows from this:

(2]

Then the time coordinate will be written as:

(65a)

s=ctsin f=ut = @Rt = (cX)R=6R = 6/x* +

Where 0=t there is an angle of rotation in time ¢ with angular
velocity @

Then the radius of the circle can be represented as:

:crsinﬁ:“ﬂ:rzm (65b)

s
a et

Where x = Rcos = Rcos(wt) and z = Rsin 6 = Rsin(wt)

Because speed v=ccos f=const then in ¢ a second the point will
move along the axis / by a distance

I=(ccos B)t=vt
Then the equations of motion of the point will take the following
form view [6]:
x = Rcos(wt) z=Rsin(at) | =yt
The trajectory of a point in this motion is a helical line. To obtain
the equation of the trajectory, we must exclude time ¢ from the
equations of motion. To do this, we express it through the angle
6=or Where t=0/w. Substituting into the formula/=vt, we get:
I=vi="6

w
Let the point move along the axis / during one revolution by a
distance / which we will call the pitch of the helical line. Assuming
0=27 we get:

h= r 2r
w
Where
y_h_1
o 2t 0
And, therefore,
0=2%
h

If we represent the angular velocity as a circular rotation frequency,
i.e. express it through a period

0 2rx
w=—=—
t O

then we get the pitch of the helical line in the form:
n=Lor="2r=vr= (ccos B)T =cTcos B =Acos B
o2

T
In this form it can be interpreted as the wavelength of a chronon
moving along a helical line. In this case, the step will be a
projection of the wavelength moving at the speed of light.

Substituting the expression found for ¢ into the expressions for
x and y , we obtain the parametric equations of the trajectory, i.e.
the equations of the helical line

x = Rcos(wt) = Rcos(ZT”l) 5 z=Rsin(wt) = R sin(27”l)
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We find the speed of the point. Differentiating the equations of
motion, we obtain:
dl

d. .
v :—x:—a)Rsm(a)t) v, :E:a)Rcos(a)t) LV =v=—
dt dt

Yodt

We find the total absolute speed of the point's movement:

Ve = \/1.r 41140 = \/(&M‘E)2 +17

If we denote the angles of a vector Vs With coordinate axes by
a,y, 3, then

R . v, R
_Wsm(wﬁ (663) cosy = = 7W cos(wt) (66b)

v v
cosf=-"t=—ronu-—--—
¢ J(@R)+V

The last equality shows that g = const Consequently, thehelical line
intersects all the cylinder generators at the same angle. This angle
B is called the angle of inclination of the helical line.

VX

cosa =

c

(66¢)

Let's move on to defining accelerations. We find the projections
of acceleration on the coordinate axes:

w, = . _ —~w’Rcos(wt) =—’x | w, = . _ —-@’Rsin(wt) = -’z
Toodt 5 dt
w, = @ = @ =0
dt dt

Then the resulting acceleration is:
w=Aw + W +w =—@’ V¥’ +z° =-w'R

It has a minus sign and is perpendicular to the axis /, since w, =0
The minus sign indicates that the acceleration vector is directed
toward the axis /, i.e. the acceleration has an attractive effect. It
can be interpreted as gravitational. To do this, we should determine
the radius of curvature of the helical line. Since the point moves
with a constant absolute velocity, then, consequently, the tangential
acceleration is zero. Therefore, the acceleration coincides with the
normal acceleration. From this follows the equality:

(67)

-‘i.:- 2
£ =®R
o)

Where p- radius of curvature of a helical line.

We find its value:

v ®R)* +17* v
Ve _( )ﬁ R+
@ R

- - (68)
@*R @*R

The resulting expression for the radius of curvature can be
presented in a simpler form using the expression for the square
of the sine of the angle S

v (@R’

sin® f=1-cos 'BZI_(a)R)2+v2 =(a)R)2+vz (69)
Where
sin'f___o'R__1
R (oR}’+V p
Hence, R
p =m (70)

Since £ =const then »=cn Thus, the helical line is a line of
constant curvature. It is a direct flow of time, transferring the

chronal energy of the vacuum. To replenish the energy of the flow
with a direct rate, there must be a reverse flow with an inverse
rate in the form of gravitons. To determine its shape, we use the
inverse hyperbolic function (50) forsin =1/ch(l/ R) Substituting
into (70), we obtain the radius of curvature for the inverse rate:
R

T sin’ B

/
=Rch*(—
o c (R)

(71a)

The resulting formula corresponds to the radius of curvature of
the catenary. To derive its equation, we use formula (65b). We
transform it into the form of a catenary function:

% =r=+x’+7' = Rch(%)

To fulfill the specified condition, it is necessary that the angle
changes according to a certain law:

(71b)

! i
=) =)
5 Re E 2e E 2
o= P .- L L —acdy (71¢)
RCh(E) et +e B 1+e 2

Thus, the reverse tempo leads to the curvature of the graviton
flow. It takes the form of a catenary line, which, rotating around
the axis, is a catenoid. Since the mass of chronons is greater than
the mass of gravitons, an interaction occurs between the direct
chronal flow and the reverse graviton flow. The first flow attracts
the second. As a result, centers of curvature arise in the screw
flow. Since the geometrical place of the centers of curvature is
an evolute, the evolute of the catenoid is a pseudosphere. It is the
form of the direct chronal flow when interacting with the reverse
flow. The picture of the flows is shown in Fig 3.

/‘ ) £ Pseudosphere
T 7
] bR
ol LR s
z ¥
a) 6)

a) 1. direct cylindrical screw flow; 2. reverse flow (catenoid).
b) pseudosphere as a resulting time flow.

Figure 3: Forms of time flows

Conclusion

The derivation of Lorentz transformations from the theory of
time indicates that they are its special case, since they take into
account only the wave part of the dual equation. The derivation
eliminates the author's critical comments expressed in Section
1. The mechanism of transformations is more general than is
accepted in STR. The reason lies in a fundamentally different
approach to the concept of time. STR, being a more general
theory than classical mechanics, operates with the concept of
time accepted by Newton. In it, time is a parameter affected by
the speed of movement. The counting is carried out using a clock
that is at rest or moving. The Lorentz transformations obtained
in it are symmetrical with respect to movement in the forward or
backward directions of time. The theory of time considers time
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as a 4-dimensional vector that forms a 4-dimensional Euclidean
space-time. Its projections create spatial and temporal directions in
our world. When considering the full dual equation, solutions arise
that visualize the forward and backward flow of time that occurs
in Euclidean 4-dimensional space. The gravitational interaction
of the flows allows us to determine the shape of the resulting
forward flow as a pseudosphere, which can claim the geometry
of an open universe if the postulate of the constancy of the speed
of light in a vacuum is fulfilled.
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