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Abstraa

The review of theoreticd and experimental development of causal medhanics is
given. In spite of the fad, that ideas of causal medianics suggested by N.A.Kozyrev
met in due wurse a ontradictory readion because of them wegk formali sation of the
theory and daubt of strictnessof the experiments, discussons about them are going
on thanks to them again and again reveding predictabili ty. Recently basic statements
of causal medanics have been strictly formulated. A connedion of causal medianics
with adion-at-a-distance dedrodynamics and guantum nonlocdity has been re-
veded. Kozyrev's experiments have been succesdully reproduced at the different
labs. A posshility of use of causal medianics for explanation of the maaoscopic
disgpative processes interadion and their forecast in geophysica and astrophysicd
applications has been appeaed.

1. Introduction

One may divide dl diversity of approades to the problem of time into two
clases — a relational one and a substantional one. In the relational approaches time
Is a @-ordinate. In the substantional ones, less known and developed, time serves
not only by a a-ordinate, but possesses number of the properties, allowing, in some
sense, to talk about it as a kind of substance. It sounds grange, but it is not difficult
to understand logic of such conclusion. In theoreticd physics time is considered to
be reversible. The fundamental equations are true both for dired and for inverse
course of time. Choice of the sign one makes through the initial conditions, i.e. in
fad, appeding to intuition brought up by everyday experience, but on no acourt
introducing the irreversibility to the eguations. The fad is by force of the most gen-
eral symmetry principles, the time irreversibility must lead to violation of the energy



conservation. That is why the redly observed irreversibility is considered to be only
a property of the particular maaoscopic systems. If to consider time irreversible and
to interpret that violation as widening of frames of the energy conservation law, then
the energy of time itself appeas. Such change of views is too strong to gain accep-
tance without the dired and faultlessexperimental fads.

But an interest to time is related just exadly with its inexorable irreversibili ty.
However the triumphal processon of physics of the XX-th century went by the way
of evasion of this problem. One can not say that solution of the irreversibility prob-
lem is absent at al. This olution reduces that irreversibility is a property of the
physicd systems, and in the most general view represents that time arow is deter-
minated by the Universe expansion predeterminated by its origin, Big Bang. So all
the problems are drived in one @rner. With this they do not become intelli gibler, but
then as if banish from the sphere of everyday experience.

In contrast to that, accetance of fundamental irreversibility of time is %t to
base anew physicd line cdled by its founder N.A.Kozyrev, causal or unsymmetrica
medanics.

2. Star's energy par adox

Not only general logic of naturalist had led N.A. Kozyrev to consider the prop-
erties of time was necessty, but also refledions on the concrete astrophysica prob-
lems. The most important problem of such rind is the question on the energy sources
of the stars [1]. Having computed by independently observed parameters (mass ra-
diant emittance, radius) with the help of conditions of balance, the parameters char-
aderised state of star's interior (temperature, density, energy emisson), N.A. Kozy-
rev had shown statisticdly reliably that stars in the @-ordinates of the state were on
the free @dling surface It means that there ae no ather medhanisms of energy emis-
sion independent of hedrelinquishing. Absence of the speaal energy sources in the
following way led N.A. Kozyrev to investigate in necessty the nature of time [1,
p.179 : "Thereisreceaved that a problem of starsfireis a particular case of the gen-
eral problem —why are the equiponderant states in the Universe asent? If thereis a
general principle of inaccesshility of the equiponderant states, which always means
that under any circumstances there is a distinction between the future and the past. If



this distinction is red and the curse of time is the objedive physicd property of
time, it has to peg by influence upon material systems. This influence will prevent
the equiponderant states from redizing, under which there ae no dstinctions be-
tween the future and the past, i.e. there is no course of time. Preventing stars to
come in the equiponderant state, the aurse of time will be the source of their en-
ergy”. In [1] a spedal statisticd proof has been presented that thermonuclea rea-
tions can not be asource of star's energy. This conclusion isin full contradiction with
the conventional theory, but, as far as is known, has nowhere refuted constructively.
Moreover, recent discoveries of deficit of the solar neutrino flow, and of low tem-
perature of the central solar interior completely correspond to Kozyrev's predictions.

3. Force of time

Not only the problem of the sources of star energy, but other not less $gnifi-
cant, e.g. the problem of statisticdly reliable connedion of the processes on the re-
mote heavenly bodes, which do not come from the loca gravity and eledromagnetic
influence [1-8], may be solved by a singe way, if to assume eistence of the adive
properties of time. But it turned out difficult to derive these properties by solving the
inverse problems. That is why the second stage of N.A. Kozyrev work became up-
buil ding of theory basement of causal medanics. Having introduced certain axioms,
namely: time possesses diredion or course that distingushes causes from effeds
(violation of T-invarianthesg, causes and effeds are dways sparated by nonzero
gpace dx and time & intervals (discretenessof spacetime structure), he obtained in
form of theorems number of unexpeded inferences.

In particular it has turned aut that course of time, i.e. velocity of converting the
cause into the dfed c:

Co= /& D)

Is a pseudoscdar. In other words ¢, has snse alinea velocity of rotation, a sign of
which is defined by diredion of time of our World. In classcd limit & -0 -
|co| - 0. But dt£0, dx£0, by the aioms, therefore ¢, has also a finite value. Formal
definition the terms "cause" and "effed” will be wnsidered below, in the meanwhile
it may be redized a caise a a source of the free aergy, an effed as its gutter. If the
cause and the dfed are in red relative rotation, then course of time into the system



turns out changed and the theory predicts arising of internal forces + AF which do
not change the momentum of the system, but change its energy. In particular, if the
cause X is placad on the giro, while the dfed Y — an its suppart, then a new force
cdled the force of causdlity (in fad, force of time!) arises ading along the ais of the
gyro [1,9]:

AF, :—ﬁﬂ|ﬁy|cos9, (2)
)
AFX :_AFY’ (3)

where j is ort of the gyro, u is gyro linea velocity of rotation, AF, is an urelastic
force of the cause dfeding on the dfed: i, =F, -oP, /& =0P, /&, F, is applied

forcein the point X, Pis momentum, 6=7 "7, 7 is ort of the caisal link XY [9]. By
rearangement the caise and the dfed the signof AF changes. For the force of cau-
sality to be measured in the maaoscopic system it is necessary that cause and effea
had afinite am relatively the ais of the gyro.

There is no the dasdcd forces direded along the ais in any gyro system.
Therefore the experiment, conducted by N.A. Kozyrev, which redly had shown ex-
istence such forces, was © important. At the same time the cnstant ¢, had been
determined: c; = +(2.2+0.1)-1C° Vs in the right co-ordinate system [1]. The experi-
ment repeaed many times at different performance (verticd and horizontal orienta-
tion of the gyro axis), different positions the caise and the dfed, different kinds of
the exciting disspative process(providing urelastic interadion the gyro and the sup-
port), at last, use of the Earth gyro-effed.

4. Interaction of the dissipative processes

It turned out that force of causality arised by leg beginning with some thresh-
old energy of the exciting causal-effedual (disgpative) process As this took dace
the threshold energy level changed from one experiment to another. It had been
found, that level depended on intensity of any disdpative processes occurring rea
the gyro and dstance to them. Hence large series of the experiments arised, which
led to dscovery of a new on principle type of interadion between the disgpative
processes. Essence of those experiments was smple (at obvious complexity of tedh-



nicad exeaution): the parameters of a probe disspative processinsulated from class-
cd influences in the detedor were studied depending on parameters of some external
disgpative process It should be noted, that existence of the interadion of the proc-
esss through the adive properties of time had been foreseen by N.A. Kozyrev on
the beginning astrophysicd stage yet [1, p.175: "Time canot be mnsidered ds-
tradly from substance All processes occurring in the Universe ae sources, feeding
a general flow of time. Therefore it should exped an existence of relation between
the systems and a paosshility of influence one system upon another one through
time". The experiments performed by N.A. Kozyrev alowed to study such interac-
tion in detail.

Generalisation of Kozyrev's experimental results might be formulated in the
following statements.

(1) A new type of interadion between the disspative processes of any re-
ture exists.

(2) This interadion transmit the energy, the rotational moment, but not the mo-
mentum.

(3) The energy of interadion diredly related with the entropy production and in-
versely related with the squared dstance

(4) Theinteradion is sreened by the matter, but the screening properties of the
matter does not coincide with such properties for the dedromagnetic field.

(5) The interadion can have paositive, zero and symmetrica negative time lag.

5. Development of causal mechanics and relation
with other achievements of moder n physics

5.1. Theory

With the exception of the disgpativity one can see similarity mentioned above
statements (1)-(5) with quantum nonlocdity. It is generally believed that quantum
nonlocdity is only microscopicd effed. However beginning with [10] the theoreticd
reasoning hes evolved on holding of the dfed of nonlocdity with indefinitely in-
creasing of number of particles in the system. In most clea - cut formulation a con-
tention on holding of the dfed of nonlocdity in the strong maaoscopic limit has
done by D.Home and A.S.Mgumdar [11]. True is none of these works an idea of



experimental verification of such conclusion has been suggested (the standard biue-
print of the interference experiment in the macaolimit is wittingy unfit).

The disgpativity may be included by interpretation of nonlocdity within
Whedr-Feynman adion-at-a-distance dedrodynamics. Statement (5) also has to cdl
attention to this interpretation [12]. But first of all take notice to likeness of axioms
of causal medhanics and adion-at-a-distance dedrodynamics. In the last the main
postulate is interadion of the dharges sparated by finite X and & (with zero inter-
val). Self-adion of the dharges is absent. Two from three Kozyrev' s axioms as<ert
the same with replacement terms "charges’ by "cause' and "effed”, while in [13]
N.A. Kozyrev has grounded that interadion occurs through zero interval. In [14] un-
certainty of the terms inherent in [1] has been removed. Essentially the formalist is
as follows. For the observables X and Y through conditional and unconditional Shan-
non's entropies H the independence functions are introduced:

o SO D) ) @

For example, if Y is one-valued function of X then iyx =0, if Y does not depend on X
then iyjx =1. Next the causality function is considered:
Y= o<y <e, 5
lX]Y
and it definited that cause X and effed Y cdled olservables for which y<1. The cae
y=1 means adiabatic (non-causal) relation X and Y.
It allows to formulate dl threeKozyrev' saxiom inthe form of one:
y<10O ty>ty, X, #X,;
y>10 ty< tx, X, #X,; (6)
y-10 ty-tx, ¥ - X,.
The cae y=1 means adiabatic (non-causal) relation X and Y. On theoreticd and
multiplicity of experimental examples (e.g. [15-18]) it has been shown that such
formal definition of causality does not contradict intuitive understanding of causality
In obvious stuations and can be used in urobvious ones.
Further adion-at-a-distance éedrodynamics justify unobservebility of the
advanced field and in fad the only observable result of its existence reduces to the
phenomenon of radiation damping. But the last represents a typicd disdpative proc-



ess Moreover, any disspative process ultimately related with the radiation and
therefore with the radiation damping. Third time derivation of pasition x appeaingin
formulae of the radiation damping can be diredly related with the entropy produc-
tion. Indeed, for oscill ating charge ¢ the advanced field E* is related with the re-
tarded one E™ and radiation damping [19]:

adv — pret _ 4e’
EX =E 300 ¥, (7)
On the other hand, radiation power is
2¢ ., 2¢
P= 50—3<x )= —EC—3<X x). (8)

The entropy (dimensionlesg production per a particle by temperature T is S=P/KT
and therefore

(%%) = ——e—kTS , 9)

(The spedafic thermodynamicd entropy S feauring here and the entropy of levels H
from Eq. (4) are distingushed by the definition spaces of the probability operator
and easily related within the exfoli ated spaces theory [18])

From Eq. (7) - (9) it can assert that advanced fields cary out relationship be-
tween the disspative processs.

One of the basic statements of adion-at-a-distance dedrodynamics is perfed
absorption of the field by substance (here from its known second name is absorber
theory of radiation). However acording to the modern treament of the theory de-
veloped by FHoyle and J.V.Narlicar [19] it concerns only the retarded field, absorp-
tion of the advanced field baund to imperfed. Having accepted that total field E is
superpasition

E= AE"*+BE™, (10)
where A and B are anstants and having denoted efficiency of absorption of retarded
field a (a=1corresponds to perfed absorption, a=0 —to absence of absorption), ad-

vanced one by b it is essy to oltain, that
1-b 1-a

A= (12)



Substitution to Eqg. (10) A=1, B=0 corresponds to really observing situation,
that is compatible with Eq.(11) only if a=1, O<b<1. It should be stressed wide a pri-
ori arbitrariness in value b which may be close as to unit so to zero. Therefore the
screening properties of the matter must be in one degree or another attenuated. It
quite corresponds to statement (4) at last, the fact itself of imperfect absorption of
the advanced field means availability of a possibility of its separate detection (state-
ment (5)). Zero time lad also mentioned in statement (5) might be a result of interfer-
ence of the retarded and symmetrical advanced effects, that is in agreement with
proved by J.C.Cramer [12] the possibility of nonlocal-connection through the space-
like interval.

Thus there is every reason to suppose that experimentally established and partly
theoretically justified by N.A. Kozyrev the statements (1)-(5) might be a result of
manifestation of quantum nonlocality on the macroscopic level related with concur-
rent existence of the retarded and advanced electromagnetic field. As this takes
place, two treatments are possible: either, utterly following by J.C.Cramer [12] non-
locality must be taken as direct consequence of action of such fields, or of the elec-
tromagnetic field must be taken as a classical channel necessary for existence of
nonlocal one. Without regard to this, the reasoning mentioned above obviously re-
lates causal mechanics with quantum nonlocality and action-at-a-distance electrody-
namics. It is interesting that within such approach asymmetry of time is expressed
through asymmetry of a and b.

Another way of development of causal mechanics was suggested by L.S. Shik-
hobalov [20-23]. This way a consists in successive more accurate definition and
elaboration of Kozyrev' s ideas within just theoretical mechanics. He managed to
show that causal mechanics fit to consistency principle in classical and quantum me-
chanics, relativity and quantum field theory. In particular, causal-mechanical inter-
pretation of the CPT theorem had been presented.

At last D.Savage [24-28] developed Kozyrev' s approach in the context of some
interesting astronomical regularities (e.g. conservation of momentum with distance).
He also advanced the concept of stress of time, extended the force of causality.



5.2. Experiments

Kozyrev' s experiments have been succesqully reproduced at different labs,
thougt doubt of their strictnesshave remained.

M.M. Lavrentyev et a [29-32] reproduced those experiments in its primary
performance, while D.Savage [26-28] offered and completed them in his original
performance, spedficdly in the most dired relation with usual understanding time as
duration [28]. Their experiments were very important as independent corrobarations
of Kozyrev' s results. But in both cases they suffers from two shortcomings. Firstly,
there was not quantitatively formulated hypothesis, secondly, there was not strict
control of all possble noise-forming fadors. Hence, in spite of qualitative validation
of causal medhanics predictions their results have not attraced wide dtention.

In some instances Kozyrev' s results were reproduced unconsciously. An exar
ple of (highly strict) experiment of this kind was [33]. H.Hayasaka and S.Takeuchi
obtained good quantitative agreament with the Kozyrev' s result (it is possble to®
timate by data of [34] through Eq.(2) c,=1.7-10°m/c, just equal to Kozyrev' sfirste
timation at the same performance of the experiment [1]), but they did not attach im-
portance taking place disgpation in the studied process The aithors [34-36], at-
tempting to reproduce their experiment, reduced this disgpation and oltained zero
result.

The experiment in original performance (using measuring of fluctuation of the
conductivity in the dedrolyte cdl) direded to verificaion of existence of Kozyrev' s
interadion between the disgpative processes had been performed by A.N. Morozov
[37]. This experiment was noted for its rigorous technicd performance but was also
not direded on verificalion of quantitative formulated hypothesis. Therefore its re-
sults turned out positive but wedker than they would have been.

5.3. Applications

N.A.Kozyrev had applied causal medhanics to the problems of geophysics and
astrophysics. zonal asymmetry of the Earth and ather planets, lunar-terrestrial rela-
tionships evolution of the double stars and so on. Recently some of these investiga-
tions were continued.
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In [38] the distribution of force of causality over the Earth had been computed. As
a onsequence numerous fads of zonal asymmetry of the Earth, namely, its figure,
structure, dynamics and physicd field dstribution (which before were represented
acddental) have been managed to explain at least half-quantitatively. These results
have drealy dired significance for geotedonics and meteorology. Moreover this
approacdh is open to development to aher branches of geophysics. For example,
violating symmetry, only force of causality can by natural way violate the bun of
generation of the magnetic field by any axial-symmetric movements imposed by
Cowling stheorem, and so to solve one of old problem of geodynamo (which at -
sent also have to solve by referenceto some acedental fadors).

V.E. Zhvirblis [39] had performed the experiments with closed thermodynami-
cd systems leaning yon Kozyrev' s ideas of interadion of distant disgpative pro-
eses. He had gained the anvincing evidences, spedaficdly on relationship of such
systems with solar adivity as manifestation of Kozyrev' s interadion or maaoscopic
nonlocdity.

6. Conclusion

Start of causal medhanic was rather difficult and not only due to scientific rea-
sons, but also even due to pditicd ones. But now we can seeits deep relations with
other branches of physics. It has proved its predictibility. Its theoreticd and experi-
mental development is burning beyond any doubt.
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