 Summary (On the Basic Concepts of Neorelativistic Mechanics)
1. Relativistic Mechanics and Quantum-Mechanical Determinism

Summary
(On the Basic Concepts of Neorelativistic Mechanics)
A.A. Derkachov, Ph.D.

Well-known is Dirac's opinion that in the future perfected quantum me​chanics, returning back to determinism, might possibly appear, supporting this way Einstein's position, and that this turning back to determinism would be pos​sible at a price of refusal from some basic ideas which by then were admitted without even slightest doubt.

1. Relativistic Mechanics and Quantum-Mechanical Determinism

Special theory of relativity (STR), or relativistic mechanics of a single material particle, and general theory of relativity (GTR), being in fact the Ein​stein’s theory of gravitation for the case when one of two masses in the problem of two bodies is much greater than another one, have been successfully devel​oped in the first quarter of the 20th century. This successful development was expressed in revolutionary review of a number of ideas and concepts of founded by Galilei, Newton and Lagrange classical mechanics. But this extremely im​portant process was unjustly retarded and, actually, practically stopped due to the "boom" of indeterminism of quantum mechanics (the Heisenberg principle of indeterminism, the probability approach to solutions of Schroedinger equa​tions, Dirac relativistic quantum mechanics, etc.).

As a result, in wide circles of physicists the conviction was formed that the relativistic determinism of STR and GTR has already accomplished its his​torical mission because such deterministic concepts as "the isolated, or closed, system of material particles". "the path of a material particle", had principally become behind of time due to switching of physics to such indeterministic con​cepts as "the ensemble of particles", "the operator of birth and death of parti​cles", etc.

But, nevertheless, we must remember that such quantum-mechanical con​

cepts as, for instance,” the Hamiltonian operator of energy 
[image: image1.wmf]^

H

“, “the operator of the moment of the momentum 
[image: image2.wmf]^

J

 ”, etc. would never have appeared in quantum mechanics unless their classical “predecessors" or their relativistic analogies existed. Consequently, before putting on a quantum-mechanical "hat" of the operator ^ , one has to posses that something to put this hat on. Still, may we doubtlessly affirm that by the moment of the powerful and successful boom in quantum mechanics all those, now classical, deterministic ideas and concepts of STR and GTR, which later on were subjected to further quantum-mechanical generalisation, have by that time been fully completed and understood? It is also worthy to pin that exaggerated hastiness in creating the image of purity and perfectness, obviously serving bad to further development of the Great Idea of Relativity.

As a result, Dirac's expectations of future, possibly peculiar, return to Ein​stein’s determinism (paying for that by refusing from some ideas and concepts that now seem to us absolutely doubtless) are so far vain. At the same time we may think: "If ninety years back the principal refusal from some "obvious" stereotypes of thinking has become so useful then why should one deny at​tempts to review at least some of those ideas and concepts which, following Dirac, by now are admitted without any doubt?"
Exactly such a "bridge" leading from deterministic neorelativistic me​chanics into quantum mechanics, we are trying to create.

2. Which Concepts and Ideas of STR Need to Be Perfected?

Classical mechanics is acting (or is geometrically interpreted) in a three-dimensional conventional Euclidean space 
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 which fully corresponds to physiological ability of thinking creatures from planet Earth to geometrical imagination. The STR, having rejected the classical idea of absolute (surgeometrical) time t, has immediately been "immersed” into the four-dimensional space 
[image: image4.wmf],

3

,

4

=

k

R

 each point of which is characterised by coordi​nates 
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 m/s may be regarded as a uni​versal (i.e. independent of the choice of a frame of reference) "transforming constant", which transforms quantities of x, y, z type, possessing the dimension of length (m) into quantities 
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, each having the dimension of the first coordinate t. This version has no principal distinction from a four-dimensional space with four coordinates x, y, z, ct in use.

But the four-dimensional world of STR is not a conventional Euclidean space 
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 (possessing index k=0) but, actually, it is pseudoeuclidean space possessing negative index k=3 (or an isomorphic to it space 
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 possessing index k=1). This conclusion follows from the fact, that the only numerical invariant 
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 (space-time interval) in R4, k=3 is determined by a contravariant tensor xs, where s=0, 1, 2, 3 (x0=t, x1=tx, x2=ty, x3=tz) and by a diagonal metric tensor of the second rank gss through expression


[image: image11.wmf]3)

 

2,

 

1,

=

(s

 

1

 

,

1

 

),

(

1

00

2

2

2

2

2

-

=

=

+

+

-

=

=

ss

s

ss

s

g

g

z

y

x

c

t

x

g

x

g

. (2.1)

Note that in the space 
[image: image12.wmf],

0

,

*

3

=

k

R

 all the three numbers gss have magnitu​des 1, and there exist two independent numerical invariants: 

1) the contraction 
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2) surgeometrical invariant t (absolute time).

But "our" space 
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 is characterised not only by its being a tensor space but also by its being a vector space in the sense that in space 
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 there exist vectorial invariants of the 
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, ... are existing in the space even before we introduced there the concept of basis unit vectors 
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, i.e. even before our introducing there the concept of a ten​sor of the first rank.

Together with a linear transformation of the three coordinates of the type 
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in the vector space 
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 there takes place the analogous co-transformation of the corresponding unit vectors 
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: if the column of three coordinates is multiplied by the orthogonal matrix of rotation 
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 then the string of the three unit vectors is multiplied by the inverse matrix 
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. As a result, nothing changes in the resulting expression for the vector 
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So we ohght to regard vector 
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 in (2.2) as a special invariant contraction of one “numerical tensor” 
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In this case one must not speak about the transformation only of the coor​dinate tensor xs – ys , if the new coordinates 
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 are set off upon the same unit vectors 
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 . Even more prohibited is to say, for ins​tance, that a two component vector 
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, regarded as “a part of the tensor xs - ys, s=1, 2, 3“, when this “part” is transferred by transformation into "another vector" 
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But just these incorrect actions are employed in STR while transforming all the four components of the tensor 
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 using the Lorentz transformation and dealing afterwards with the so changed three-com​ponent "vector" 
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 set off upon unchanged unit vectors . This new "vector" 
[image: image46.wmf]r

¢

r

, that depends on the transformation of a four-component tensor 
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, is regarded in a new mooving inertial frame of reference 
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 possessing its own time 
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 parallel to the axes Oxyz of the former "immovable" frame of reference K possessing its own time t.

The tensor space R4, k=3, in which STR is realised, may be turned into a vector space R4, k=3 in which vectors 
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,

 

or

 

,

AB

AB

y

x

t

t

r

r

r

r

 exist even before we introduce the concept of a usual four-component numerical (coordinate) tensor. To do so one has to generalise the concept of a scalar product of two arbitrary vectors 
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In this pseudoeuclidian vector space R4, k=3 consisting of real fourdimen​sional vectors with real coordinates, the index k=3 indicates that there exist three linearly independent fourdimensional vectors 
[image: image61.wmf]1,2,3

=

s

 

,

s

x

r

 , such that 
[image: image62.wmf]0

)

,

(

<

×

=

s

s

s

s

x

x

x

x

f

r

r

r

r

. This is why in R4,k=3 as a system of basis unit vectors it is convenient to choose the system of vectors 
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Then in R4,k=3 by analogy with (2.2) one obtains invariant vectors (inva​riant convolutions) in space R4,k=3 of the form 
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Here 
[image: image72.wmf]3

2

1

0

,

,

,

i

i

i

i

¢

¢

¢

¢

r

r

r

r

 are four new basis unit orthogonal vectors which are obta​ined as the result of linear and homogenous transformation of the four former unit vectors 
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If 
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If all the orthogonal transformations of type 
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 to com​bine afterwards with conventional rotations of the last three unit vectors 
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In the real vector space 
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On the basis of this we can state that geometrical interpretation of the Lorentz transformation 
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This is why we are going to deal with a neorelativistic inertial frame of reference 
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If the point A is a free material point then all the four coordinates are the linear functions of the argument (. It is very important to realize here as follows: in a geometrical approach to the space 
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So, we have come to the conclusion about the relative character of the very idea of the uniformity: the motion is uniform but in relation to what? In relation to t, or in relation to ( ? In STR every local time t or 
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And only in that case when all the four coordinates of the point A are line​ar functions of (, we may select such a neorelativistic inertial frame of reference 
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This way we have reached the sort of agreement (upon the neo-relativistic level) between the Friedmann - Hubble idea of the spreading Universe and the classical idea of the Newton first low. So the free material point is mooving uniformly (to invariant time 
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. This is explained by the fact, that inha​bitants of our planet posses senses, which distort the real picture of the Univer​se, because these our senses "reflect" the three coordinates x = ctx , y = cty , z = =ctz from space 
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, and the coordinate t is the same way reflected upon our "clock"; at the same time the invariant magnitude ( is left unnoticed as an extrasensoric one, and it can only theoretically be computed on the grounds of our direct mea​surements of each of the four coordinates of the vector
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in every moment (. Of course, it is very difficult to agree with such “fantastical idea”, that “in reality” (what is “reality”?) we live in pseudoeuclidean space, but let us try to believe more the most important sensation of formal logic, then we be​lieve our usual physiological sensations, because it is a new ordinary sacrifice in the name of the Great Idea of Relativity. Let us remember that our physiological sensations had put us in an awkward situation. In the whole history of science, begining from Euclid, Ptolemaios, Kopernik, Bruno, Galilei, Newton, Loba​chevsky, Einstein, Heisenberg the humanity had this perpetual question: what is “reality” and what is only a theoretical, mathematical (“wild and fantastical”) formal scheme. Outstanding academician Leo Landau was shure, that the reason of crisis in some modern problems in pure physics and mechanics is just the deficiency of humane fantasy, because real Universe is more fantastical and more intricate than any our fantasy and imagination.

And something else: when we speak about the velocity of the point A in the space 
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If the point A is a free one and if in some inertial frame of reference 
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Consequently, in the space 
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 may be at the same time fantas​tically great. This is how metrics of the space 
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And, finally, there is the last and maybe the most important question about the urgent necessity of making the relativistic principle of relativity more accu​rate. In STR the definition of this principle sounds approximately as follows: all the inertial frames of reference (classical three-dimentional frames of reference in the space 
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 provided by their own local "clocks" are meant here) cannot be told from one another on the grounds of their physical properties ( no experiment can distinguish any of them as a preferable one). 

But the point is that side by side to physical measuring devices in different inertial frames of reference there exist our theoretical equations of motion toge​ther with their solutions having, for example, the form 
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, in which neither a function dAB nor the argument t are invariant ones. These solutions, or these functions, we "measure", or analyze, using a "device" called a human eye, and this device does finds a difference! Now, is it possible indeed to construct an invariant function, describing some invariant physical or mechanical process, using noninvariant magnitudes dAB and t. More of that, for each invariant vector considered in the space 
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Let two material particles A and B be connected by an ideal elastic

"spring" and let them be vibrating in the space 
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, are different. And here anyone can say: "Let me analyze the both sets of equ​ations of motion (in system K and in system K'), using the device called a hu​man eye, and I will get quite a concrete information about the inertial frames of reference used". This statement is in deep contradiction with the whole idea of relativity.

Now we mean that the relativistic principle of relativity should not be dec​lared at the very beginning of this theory but it must logically flow out from the solution of corresponding equations of motion as a consequence, i.e. everything must be approximately that way as it was with the classical Galileian principle of relativity until when physicists have discovered "forces" depending on velocities.

Such a neorelativistic principle of relativity may be made real only in the case, when we will utilize a more general method of "immersing” mechanics into geometry, using more general orthogonal transformations of coordinates and basis unit vectors in the more general pseudoeuclidean space 
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 when n>4. In such space Rn there may exist a number (not less than two) of independent numerical invariants, giving us a chance to construct invariant functional relationships between independent invariants, which will describe real invariant physical processes.
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Let N denote the number of material particles making a classical closed system. Time back, Lagrange has noted that kinematics and dynamics of, say, two material particles A (xA, yA, zA) and B (xB, yB, zB) having masses of rest 
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 is moving in that space. Here the only idea is that six coordinates zs (s=1,2,...,6) of this "united" particle should be defined as follows:
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If these coordinates are set off in the directions of six orthogonal unit vec​tors 
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 then at any moment of absolute time t the position of the "united" particle and its kinetic energy T(t) will be described by expressions
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On the grounds of six-dimensional conventional Euclidean space 
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 and the coordinates (3.1) of a single material particle M00 it is easy to construct a seven-dimensional pseudoeucli​dean vector space 
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In the space 
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. In fact, all those groups of transformations will be subgroups of the most general group of ortogonal trans​formations in space 
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. This group (D-group) can be represented by matrixis of type 
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By this, in 
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 using orthogonal transforma​tions belonging to the abovesaid (- group, which is represented by above mentioned matrixes 
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 It is shown that from six coordinates 
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 (this is the centre of mass, but in “our” space 
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Above mentioned vectors 
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of the form (3.3) may be presented in the new form:
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In case of transformations, belonging to (-group, four unit vectors 
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[image: image326.wmf][

]

1

3

,

3

-

U

 from the same Poincare group (pseudoratation matrix 
[image: image327.wmf][

]

7

,

7

V

 in 
[image: image328.wmf]g

-subgroup do not change both coordinates 
[image: image329.wmf]AB

AB

AB

z

y

x

,

,

 and basis vectors 
[image: image330.wmf]^

6

^

5

^

4

,

,

i

i

i

r

r

r

). It means that sub​space 
[image: image331.wmf]3

ˆ

R

 (having the unit vectors 
[image: image332.wmf]÷

÷

ø

ö

ç

ç

è

æ

^

6

^

5

^

4

,

,

i

i

i

r

r

r

 or 
[image: image333.wmf]÷

÷

ø

ö

ç

ç

è

æ

¢

¢

¢

^

6

^

5

^

4

,

,

i

i

i

r

r

r

) is an orthogonal supplement to the subspace 
[image: image334.wmf]4

R

&

, i.e. 
[image: image335.wmf](

)

^

4

4

7

,

R

R

R

B

A

Ä

=

&

g

g

.

So we will have (in case of transformation belonging to 
[image: image336.wmf]g

-subgroup) an additional vectorial invariant 
[image: image337.wmf]=

×

+

×

+

×

=

=

^

6

^

5

^

4

i

z

i

y

i

x

c

r

AB

AB

AB

AB

AB

r

r

r

r

r

t

 
[image: image338.wmf]^

6

^

5

^

4

i

z

i

y

i

x

AB

AB

AB

¢

×

¢

+

¢

×

¢

+

¢

×

¢

=

r

r

r

 which may be regarded as a function of the inva​riant argument (, which represents the length of an arc drawn by the vector 
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All this gives us a possibility to construct an invariant metric tensor gss(dAB) as a function from invariant dAB . This diagonal tensor gss(dAB) may ser​ve as a tool for arranging a pseudoriemannean space 
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After this we can construct a neorelativistic functional of action which in case of metric (3.7) is defined as an extremum condition (in the pseudorieman​nean space V7((A, (B) this is the condition of a maximum) for the functional of action S having the form:
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All elements 
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The expression (3.8) is generalised upon the case of N interacting material particles. Just this is what invariantly "immerses" mechanics into geometry, when (in case 
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changes nothing in the expression (3.8) and, consequently, does not chan​ge anything in those differential equations which are the sequence of extremum conditions for the functional of action S.
4. Neorelativistic Laws of Conservation and Quantum Mechanics

From the condition of extremum of the functional (3.8) adjusted to four cyclic coordinates t((), x0((), y0((), z0(() it particularly follows that all the four components Et, Ex, Ey, Ez, of the invariant energy vector 
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are unchanged in the given neorelativistic frame of reference 
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While transition to another neorelativistic frame of reference in subspace 
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After a series of transformations one gets a following expresion for H:

[image: image402.wmf](

)

(

)

(

)

(

)

,

,

 

2

1

2

1

00

0

0

0

*

,

*

,

0

00

*

*

M

m

m

m

d

U

v

v

m

M

p

p

H

B

A

AB

AB

AB

o

o

×

=

+

×

×

+

×

=

t

t

t

t

r

r

r

r

     (4.3) 

where 
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Now it follows that the vector 
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The right part of the expression for H coincides by its appearance with the classical expression for the sum of kinetic energy T(t) and potential energy U(t), when instead of the invariant relativistic time ( the absolute time t is used. This is why we can treat the quantity H as a neorelativistic Hamiltonian function for a closed system of two interacting material particles.

The magnitude H, exactly as in the classical case, does change while its transition to a new frame of reference because of the change of a "vector" 
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is fully invariant, because it depends on the invariant vector 
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From the first of the expressions (4.4) one can conclude that in the given fixed frame of reference the direction of a canon velocity of the centre of mass 
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because 
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This M should be treated as a neorelativistic dynamic mass of the isolated system of material particles considered in the given frame of reference where the centre of masses has the pseudovelocity 
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Furthermore, if one accepts that in the course of motion of the centre of mass (of the above described particle-the-system) physically revealed is not the unchanged pseudovelocity 
[image: image445.wmf]*

,

0

t

v

r

 but just its variable canon velocity 
[image: image446.wmf]*

,

0

t

v

r

 (i.e. the invariant time ( is realy existing one but t is, so to say, pseudotime) then this phenomena will explain the reason of appearing of de'Broglie wave. 

From the obvious condition for the modules 
[image: image447.wmf]E

E

E

r

r

×

=

 of the energetic vector 
[image: image448.wmf]E

r

 to be invariant and from the later expressions it follows that


[image: image449.wmf](

)

(

)

(

)

*

,

00

0

2

2

0

2

*

2

2

2

2

1

,

t

t

in

o

H

M

M

c

M

c

p

Mc

E

+

=

=

-

=

.        (4.8)

The expressions (4.8), (4.6) and (4.7) offer the sufficient generalisation of the analogous expressions of STR valid, in fact, only for a single material par​ticle of mass m0. Particularly, in the analogous to (4.8) expression, offered by STR, an unchanged mass of rest m0 is used instead of the offered by (4.8) defec​tive mass 
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Then two independent laws of conservation (4.3) and (4.4) will be united into one law of conservation, thus expressing "energy balance" in case of "inter​nal" or "external" energy radiation. This law (4.8) in case of 
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 by cer​tain additional hypotheses may be given the form of Plank "law of radiation", presented in quantum mechanics. These are only some of the results making a "bridge" between neorelativism and quantum-mechanical indeterminism. 

5. Some problems solved by using methods of neorelativistic mechanics

Four components of the vector 
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, having the form (4.1), give general solutions only for four functions t((), x0((), y0((), z0(() from the problem of two bodies (3.8). Practically these four functions can be determined only after the function 
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Here
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is a constant invariant vector. This 
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 do not change in any inertial (neorelati​vistic) frame of reference. The equality (5.2) expresses one more neorelativistic law of conservation, that generalizes the classical second Kepler’s law. But in this new law the rate of change of the area 
[image: image468.wmf]AB

AB

r

d

r

S

d

´

=

r

2

1

, where 
[image: image469.wmf](

)

(

)

t

t

t

AB

AB

AB

r

d

r

r

d

r

r

-

+

=

, is not constant: 
[image: image470.wmf]t

d

S

d

r

 is changing in proportion to 
[image: image471.wmf](

)

r

U

*

2

1

+

. If 
[image: image472.wmf]2

00

2

c

M

d

r

AB

AB

×

®

=

a

, then 
[image: image473.wmf](

)

0

2

1

,

®

´

=

t

t

AB

AB

v

r

d

S

d

r

r

r

, but vector 
[image: image474.wmf]t

K

r

 in (5.2) remains constant and 
[image: image475.wmf]0

=

t

t

d

K

d

r

. 

It is very important to emphasize: the second term in right part of (5.1) is Lorentz’s force (and not only in Coulomb’s field but in gravitation field also, because both are analogous from mathematical point of view). Such is the result of our “fantasy” in formulae (3.7)…

Reader can notice that in case of 
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Equations (5.1) and (5.2) show that any transformation of the seven gene​ralised coordinates 
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, when trans​formation is belonging to the abovementioned (-group, does not change any​thing both in vectorial or scalar magnitudes entering these equations, i.e. those magnitudes remain unchanged in any neorelativistic inertial frame of reference.

So we have got the neorelativistic form of the relativity principle (which is not declared but which naturally follows from the equations): as equations (5.1), (5.2) and (4.1) do not change both their outer appearance or their algorithmic revealing in any neorelativistic frame of reference, all real physical and mecha​nical processes involved in these equations do not undergo any changes as well.
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Nevertheless, together with the invariant interaction force 
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Reckoning 
[image: image508.wmf](

)

(

)

2

2

0

2

2

0

,

t

t

d

r

d

m

F

d

r

d

m

F

B

B

A

B

A

A

B

A

r

r

r

r

×

=

×

=

, taking the second deriva​tives of expressions (5.3), and defining 
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Consequently, the force of action, say, 
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 (5.5)

The second term in (5.5) is a correction to the usual Coulomb formula. This additional term is very small by its magnitude when 
[image: image528.wmf]c

v

AB

t

,

r

 and 
[image: image529.wmf]c

v

B

t

,

r

 are small. (It is supposed here that all vectors in (5.5) are “mapped” on “our” space 
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. Then this additional force will be opposite to the classical Coulomb force. In such case two like charges will attract one to other. All this has also direct pertain to the problem of head-on collision of an electron beam with an analogous positron beam and also to the problem of experimental determination of the size of a particle (for instance, like in Rutherford’s experiment).

Now let us consider two unlike charges +e, -e located almost at the same point A with the difference of their velocities at the given instant 
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. We, for instance, may imagine a kind of a tiny "boat" A carrying a positive charge +e and a negative charge -e moving along "rails", affixed to this boat, with the corresponding velocities 
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[image: image540.wmf](

)

+

-

-

B

B

v

v

r

r

. This gives us an image of two "elemen​tary electric currents" 
[image: image541.wmf](

)

+

-

-

=

A

A

A

v

v

e

i

r

r

r

 and 
[image: image542.wmf](

)

+

-

-

=

B

B

B

v

v

e

i

r

r

r

 which are quite inva​riant because canon velocity 
[image: image543.wmf](

)

+

-

-

A

A

v

v

r

r

 and velocity 
[image: image544.wmf](

)

+

-

-

B

B

v

v

r

r

 are invariant in corresponding pseudoeucledaen spaces 
[image: image545.wmf]6

,

7

=

k

R

 (
[image: image546.wmf]2

1

=

=

B

A

g

g

). In this "problem of four charges" the classical Coulomb force disappears completely, due to the fact that the distance between "boats" dAB is much greater than the sizes of "boats" themselves. The corrected Coulomb formula (5.5) now explains appearing of pure magnetic interactions.

From above mentioned problem of “four charges” one can obtain two magnetic forces 
[image: image547.wmf]0

A

F

r

 and 
[image: image548.wmf]0

B

F

r

, acting between these two “boats”. These inva​riant vectors 
[image: image549.wmf]0

A

F

r

 and 
[image: image550.wmf]0

B

F

r

 in general case are not equal and not parallel. These magnetic forces are as follows: 
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 (5.6) - (5.7)

They are quite analoguos to those obtained from the well-known Ampere’s formula, which describes two magnetic forces 
[image: image552.wmf]A

F

r

 and 
[image: image553.wmf]B

F

r

 acting upon two electric conductors characterized by two elemental length-vectors 
[image: image554.wmf]B

A

l

l

r

r

D

D

 

and

 

, and conducting electric strength currents IA and IB, dAB being the distance between 
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 has NB ”boats” with “elementary carrent” iB, IB = NBiB). And here we mean that every positive charge 
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Here we have full coincidence between the theoretical neorelativistic solu​tion (5.6) and experimental data thus verifying this theory. In this connection it should be reminded that the most general case of Ampere's formula cannot be confirmed by methods of classical special theory of relativity, because relativis​tic mechanics (STR) tries to explain phenomena of magnetism operating in its attempts to correct the classical Coulomb formula only by some scalar factors. But it can not change the direction 
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By using the neorelativistic law of energy conservation (4.5), was exami​ned the model of the simplest timepiece (a linear harmonic oscillator in the form of two equal masses 
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Neorelativistic solution of this problem is based on equality (4.5) and it reveals an usual relationship between invariant magnitudes of x(() and ( in threedimensional pseudoeucledean space R3 , k = 2 (because now y0(() = z0(() = 0 and yAB(() = zAB(() = 0), i.e.
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As one can notice, the process of changing x(() does not depend on the constant gravitation field with 
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But the invariant time ( is, in fact, an "extrasensoric" one, and it should be noted here that in the course of the experiment one can measure only noninva​riant magnitude t((), which in these circumstances becomes the "pseudotime", since the magnitude dt represents only the first coordinate of the invariant vec​tor 
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 no more being constant. From the conservation law Et = const, as in (4.2), one can derive a copmplicated enough relationship 
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From (5.8) and (5.9) one can eliminate invariant time 
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 and obtain the relationship of 
[image: image576.wmf](

)

t

F

x

=

, where


[image: image577.wmf](

)

(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

-

×

=

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ë

é

×

×

÷

÷

ø

ö

ç

ç

è

æ

-

×

+

×

=

=

2

2

0

2

00

0

2

1

2

0

2

00

0

2

2

2

0

0

1

2

1

,

sin

2

1

4

1

cos

c

v

R

c

M

t

R

c

M

c

x

t

x

t

F

x

ot

t

t

t

t

a

w

w

w

a

w

w

t

             (5.10)

This last function in contrast to (5.8) has a pseudoperiod 
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The function x = F(t) when 
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 (i.e. very strong gravitation) describes a process which looks like so called “pulsar”. This apparent, but nevertheless distored, pulsatory process is in agreement with modern astronomy observations. Also the pseudoperiod Tt is in full agreement both with the Pound-Rebka experiment, based upon the Moessbauer effect, and with the well-known theoretical solution offered by the Einstein general theory of relativity. (Here one only needs to find from second formula (5.10) two pseudoperiods 
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Thus, real invariant vibrating process (but extrasensorical one!) of the “flying” linear oscillator in constant gravitation field is determind by formula (5.8). But the inhabitans of the planet Earth with their destored sensations can “see” only noninvariant relationship in the form (5.10). Approximatly such mis​take these “inhabitans” will make when during two years they wil fix the posi​tion of planet Mars among “resting” stars on a starglobe: instead of “extrasen​sorical” elliptic trajectory of Mars they will have quite a destored trace.

From first two equalities (4.2) one can find that 
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, in which we had “immersed” our mechanical problem. But the canonic velocity 
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where
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 (5.12)

Here MC is the mass of body creating the constant gravitation, R0 - is an invariant “algebraic distance” between MC and our timepiece centre of mass, i.e. R0 do not depend on a very small value x((); G - is gravitation constant. Expres​sion (5.11) gives full information about de’Broglie vawe, which associate the little flying particle, like our flying timepiece.

We shall finish on that that the inventor of a microscope Leeuwenhoek was not a microbiologiest at all, but he was sure that his microscope showed what it showed. We expect same attitude to “the mathematical microscope” offered here.

Here are some of “pictures”, which demonstrate our “microscope” (we also include here references with Ukrainian text using label “U.t.”):

1) Neorelativistic functional of action – (3.7), (3.8) and (7.10) “U.t.”.

2) Invariant vector of energy 
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 (in two-body problem) and its four com​ponent (they are the same for any multy-body problem) – (4.1), (4.2) and (7.19), (7.21) “U.t.”

3) Invariant Hamiltonian function – (4.5) and (7.27) “U.t.”

4) Modulus of energy vector 
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 - (4.8) and three type of mass 
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5) Generalized and quite invariant Newton’s equation of motion in two-body (or two charges) problem; if 
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, then (in case of gyration) the invariant force of interaction 
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 tends to zero; - (5.1).

6) Generalized second Kepler’s law (5.2) and linear equation of interac​tion (5.1).

7) Generalized magnetic and gravitional (Lorentz’s) force (the second term in right part of equality (5.1)).

8) Generalized (noninvariant) Coulomb formula – (5.5) (also in gravita​tional case for two masses 
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9) Ampere’s law for interaction between two “elementary currents” – (5.6), (5.7); both magnetic forces 
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, and (contrary to STR) they do not turn into electrostatic in any “mooving classical frame of reference”.

10) Interaction force 
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 between “elementary current” and free mooving electron with velocity 
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 - (8.5) “U.t.” (the last two terms in (8.5) do not depend on velocity 
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11) Interaction force 
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 between two currents (loop contour), when both planes of contours are parallel to plane 
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 - (8.30), (8.31) “U.t.”.

12) An ideal oscillator mooving with velocity 
[image: image607.wmf]t
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 in gravitation fied;

а) neorelativistic vibration process relatively to invariant time 
[image: image608.wmf]t

– (5.8);

b) relatively to nonivariant “pseudotime” t – (5.10), when “pseudoperiod” Tt depends on gravitation and velocity 
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.

13) Oscillators “pseudoperiod” Tt and relationship 
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, is like at so-called “pulsar” - (5.10).

14) More correct definition of Einstein’s principle of equivalence – (9.13) “U.t.”.

15) Neorelativistic verifeing of the well-known Pound-Rebka’s experi​ment – (9.12) “U.t.”.

16) The vibration velocity 
[image: image612.wmf](
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 - (5.11) of the ideal “flying oscillator”, describing de’Broglie’s vawe, which associate the mooving centre of mass.

So author (using his own intuition) had realized his main perpose: from all complications of STR and GTR – again back to usual outward appearance of classical equations and their solutions (only by changing absolute time t on invariant time t, when principle of relativity is only a logical consequence of these utterly invariant solutions). Thank goodness and God…
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