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Abstract

This paper presents a new interpretation of special relativity based on
Lorenz transformations build on speed equations than on space-time equa-
tions as done by Einstein. The transformation rules between inertial frames
are free of time dilatation and length contraction and all the transformation
equations already existent for the electric and magnetic fields, deduced on
the base of the invariance of the Maxwell wave equations are still valid for

the present approach.

1 Introduction.

Space and time are variables of our physical world that are intrinsically linked together.
Laws that are mathematically described as independent of time, like the Coulomb and
gravitation laws, are intrinsically the result of repetitive actions of the time variations
of linear momentum.

The Lorenz transformation applied on space variables, as done by Einstein, requires
the introduction of independent times for the frames and arrives to transformation rules
with time dilation and length contraction.

The Lorenz transformation applied on speed variables, as shown in the present
approach, is formulated with an absolute time for all frames and has no time dilation

and length contractions in its transformation rules.

2 Lorenz transformation based on speed variables.

The general Lorentz Transformation (LT) in orthogonal coordinates is described by

the following equation and conditions for the coefficients [2]:
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with

o' = a0 + b (2)

The transformation represents a relative displacement b’ and a rotation of the frames
and conserves the distances A© between two points in the frames.
To introduce the LT based on speed variables we start with Einsteins formulation

with space variables as shown in Fig. 1.
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Figure 1: Transformation frames for space-time variables

For distances between two points eq. (3) writes now

(A2)? + (AY)? + (A2)? + (ic, At)? = (AZ)? + (AD)? + (A2)? + (ic, AD?  (4)

Defining that the time is equal in all frames (no time dilatation) we divide both

sides of the equation by (At)? and get

At

v vy 0l (i) = U+ 7+ 0+ (ico 1) (5)
We define now
At
f= 5 Co = U, € Co =T (6)
where £ is a dimensionless factor. We get
v+ )+ 02+ (ive)? = 02 + 0] + 02 + (ive)? (7)

which is the speed formulation of the LT as shown in Fig. 2 .
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Figure 2: Transformation frames for speed variables

For the special Lorentz transformation with speed variables we get the following

transformation rules between the frames K and K:
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According to the approach “Emission & Regeneration” Field Theory [7] from the

author, electromagnetic waves that arrive from moving frames with speeds different

than the light speed to measuring instruments like optical lenses or electric antennas,

are absorbed by their atoms and subsequently emitted with light speed ¢, in their own

frames. In Fig 2 the instruments are placed in the frame K* which is linked rigidly

to the wirtual frame K and electromagnetic waves arrive from the frame K with the

speed ,. The potentiality of the virtual frame K consists in that electromagnetic waves

can move with all possible speeds in that frame. The frequencies of electromagnetic

waves that pass from frame K to the frame K* are invariant resulting the following

transformation rules between the two frames:
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The link between the frames K and K is given by the wavelengths A = A which are

invariant because there is no length contraction.

The links between the frames are:

K-> K
A=\



Note: All information about events in frame K are passed to the frames K and
K* exclusively through the electromagnetic fields £ and B that come from frame K.
Therefore all transformations between the frames must be described as transformations

of these fields, what is achieved through the invariance of the Maxwell wave equations.

3 Linear momentum.

To calculate the linear momentum in the frame K of a particle placed at the origin of
frame K with v, = 0 we use the equation c) of sec 1, with v, = ¢, because K is not a

virtual frame.
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The negative sign for o, is because for the frame K the particle in the frame K

(8)

moves in —Zz direction.

The linear momentum p, we get multiplying v, with the rest mass m of the particle.
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Because of momentum conservation the momentum we measure in K* is equal to

(9)

D:=muv,=m

the calculated momentum for K, expressed mathematically as p* = p..
As the measuring instruments are in the frame K* we measure f* and A\*. To

calculate U, = f A = f* X\ we need to know the wavelength )\ of the source.

Note: The mass is simply a constant proportionality factor which is not a function
of the speed and invariant for all frames. The denominator /1 — v2/v?2 is part of the
numerator v which together describe the dynamic of the particle.

4 Acceleration.

To calculate the acceleration in the virtual frame K we start with

dv, , _ Uy, — U
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dt V1-v?/e2

(10)
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As the measuring instruments are in the frame K* we measure f* and A*. To

(11)



calculate

ar + f @ (12)

dv
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dt dt

we must know A\ and d\/dt of the source.

A
dt

5 Energy.

To calculate the energy in the frame K for a particle that is placed in the origin of
frame K we use the equation d) of sec 1, with v, = 0 and v. = ¢, because K is not a

virtual frame.
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We multiply now v, with m ¢, and get
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with
E,=p. ¢, and E,=m¢c (15)

The energy E, is part of the energy in the frame K and invariant, because if we
make v = 0 we get E, as the energy of the particle in the frame K.

Because of energy conservation between frames without speed difference the energy
E* in the frame K* is equal to the energy F in the frame K.

To calculate the energy E, = m ¥, ¢, we must calculate 0, as explained in sec. 3.

6 Red and blue shift.

To calculate the speed v, in the frame K for an electromagnetic wave which is generated

in frame K we use equation ¢) of sec 1, with v, = ¢, and v. = ¢,.

v, — U Co— U
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Because of no length contraction the wavelengths of waves that go from frame
K to frame K are equal A\ = A. We have that

v, = and get U, = (16)
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With eq. 16 we get the known equations for the relativistic Doppler effect

SVt g A Vv (18)

I /1-v/c, A 1+ v/e,
For v > the distance between the frames K and K increases with time and we have
that:
/

A
F>1 or fr<f F<1 or AT > (19)

For v > 0 we measure at the frame K* a frequency f* < f and a wavelength \* > \

which is equivalent to a red shift.

7 Charge and current densities.

From the LT based on space variables with its rules for time dilatation and length
contraction the following equations were derived for the charge and current densities:
p— g J.

2 and J. = _mvp (20)

= V1—=v?/c V1—=v%/c
To get the corresponding equations for a LT based on speed variables, it is necessary
to compensates the length contraction present in the volume and area respectively of
the above density equations. This compensation we get if we multiply the equations
with the length contraction Az = Az \/TQ/CE To get expressions for the charge
density and the current density we make J, = 0 in the first equation and p = 0 in the

second. We get
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As p = p* and J, = J; we conclude that the charge density and the current density

J. (21)

are invariant in all three frames.

8 Resume.

The special Lorentz transformation formulated by Einstein is based on the definition
of different times for inertial frames, what leads to transformation rules betwen frames
with time dilatation and space contraction.

Based on the results of the authors “Emission & Regeneration” Field Theory [7]

where electromagnetic waves emitted by moving transmitters are absorbed by the



atoms of optical lenses and electric antennae of static measurement receivers, and
subsequently emitted with light speed ¢, in their frames, and the conviction that the
special Lorentz transformation is intrinsically a speed transformation, the transforma-
tion equations were formulated with speed variables and absolute time for the frames.

The electric and magnetic fields have to pass two transformations on the way from
the emitter to the receiver. The first transformation is between the relative moving
frames while the second is the transformation that takes into account that measuring
instruments convert the speed of the arriving electromagnetic waves to the speed of
light ¢, in their frames.

The results are transformations equations that are free of time dilatation and length
contraction and that all the transformation rules already existent for the electric and
magnetic fields, deduced on the base of the invariance of the Maxwell wave equations

are still valid for the present approach.
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