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N.A.KOZYREV’'S CAUSAL MECHANICS SEEN
BY AN ORTHODOX PHYSICIST
B. N. Chigarev

1. Introduction

N.A.Kozyrev, the famous Soviet physicist, worked at the problem of distant influence
of irreversible processes on physicd systems. His works in this field are important for the
understanding of the “time” phenomena.

His works are valuable, at least, becaise he discovered volcanic adivity on the Moon
(Kozyrev 1963 and worked out a new method of trigonometric parallaxes determination
based on measurement of difference between the true and seen star positions (Kozyrev, Na-
sonov 1978.

His first work was officially reaognised in 1969 when the State Committee for Dis-
coveries and Inventions awarded him a diploma for discovering volcanic adivity on the
Moon. The international Astronomy Academy awarded the Gold Medal to him in 197Q

His soond work was experimentally verified in investigations, carried out by a group
of reseachers at the Institute of Mathematics of the Siberia Branch of the USSR Academy of
Sciences. The results have partly been published in Doklady AN SSSR (the Reports of the
USSR Academy of Sciences) during 19901991 (Lavrentyev et.al. 1990y, 199, 1991).

On the faceof it, phenomena noticed by Kozyrev have no agreement with conven-
tiona models of contemporary physics. Furthermore, they are explained with the ad of
“Causal Medhanics’ proposed by Kozyrev himself.

However, having acquainted with Kozyrev’'s works during the Moscow State Univer-
gty Seminar “Time Phenomena Investigation”, held in 19901991, the author of this writing
was prompted to try to explain Kozyrev’'s works from positions of the orthodox physics,
even if this explanation is not comprehensive.

2. Analysis of principles of causal mechanics

Let us make an attempt to consider “Causal Medhanics’ (Kozyrev 1963 from the po-
stion of genera physics.

1. Kozyrev states: “A consequence follows a caise. Between these there is dways a
time gap” (Kozyrev 1963 p.97). According to the theory of relativity, an event, which is a
cause, dways precales an event, which is a cnsequence. This happens in al frames of refer-
ence If we take dx as a difference between cause and consequence mordinates, and &t as a
corresponding time gap in a stationary frame of reference, then in a frame of reference mov-



ing along x diredion at a onstant spead v we have the following expresson for the time gap
ot':
1-uv/c2
J1-v2/c2’
sgn(dt’) = sgn(at),

hence an event being a caise precales an event being a mnsequencein al the frames of ref-
erence

ot' = ot here: u = 0x/ot ;

2. “Causal Medanics’ has got the following axiom: “ ... a caise and a @mnsequence
are dways divided in space Therefore, there is always an infinitesimal, though ot zero,
spacegap ox between them ...” (Kozyrev 1963 p.97). This one and the analogous axiom
concerning time gap ot are in agreement with the Heisenberg uncertainty principle. It lays
down principa limitations on the posshility of measuring various physicd magnitudes.
Therefore, there is no basis to spe&k about ot and ox approadiing zero (Ox[dp =€x;
OE[dt >€7) if we consider cause-consequence interadion in the frames of the orthodox phys-
ics (Landau, Lifshits 1972).

Moreover, the fad that the speed of light is finite lays down additional limitations.
L.D. Landau (1972v) showed that the inequality dpldx = 7 can be mnsidered as the relation
(V'-Vv)opldt = 7, where: dp — the uncertainty of measurement of a particle impulse during the
measurement time ot; v (V') — the speal before (after) measurement; (V'—v)dt — the particle
position uncertainty.

Acoording to (Landau, Lifshits 1972v) the difference (V'-v) is not alowed to be
greder than c. Therefore, we can get the inequality dpldt > #/c that shows imposshility of
measuring impulse magnitude however fast and exadly.

Taking into acmunt dp < mc, the minimum error in a @ordinate measurement is.

OX = A/mc.
Thus a natural limitation on a particle locdisation is introduced.
Let eg. 2 ledrons be gproaching ead other. Then, the maximum of their interac-
tion energy uncertainty with the limitation on their locdisation is:
OE = e?/5x.
Then,
SIBE > 7; StE%dx = h; dx/dt < e%/h.

Thus we get alimitation on the ratio x/dt proposed by Kozyrev.



3. Most of the phenomena which appear when macro-
scopic objects interact under laboratory conditions have electro-

( ) - magnetic nature. For this reason let us turn once again to the test
particle interaction (Fig.1).
The force of electrostatic interaction is
F=ér?
However, the charge e moving at the speed u also creates
at the point 2 the magnetic field:
H = uelcr?.
This field will interact with the electron magnetic mo-
ment Wy giving additional energy to it:

eh _ue2 h _u
Zoe Emag =Hlp=H——=

= =—F
2meC 2cr2meC C Ak

Figl The influence of a anq transfe_rrlng mechanical mome_nt pr_OJectlon nl2 a_llong t_he

charged particle (1), which is| @is which is parallel to H, and which smultaneously is the in-

moving at the speed U, on the| Stantaneous axis of rotation of particle 1 with respect to parti-

fixed charge. cle2.

Magnetic field does not transfer any additional impulse while the additional energy is

o
¢°]
=1

proportional to u Fe Ak, as Kozyrev hasit proportional to u Fe.
C C

It should be mentioned that in the above estimation additional energy is involved,
while Kozyrev claimed the existence of an additional force. However, first, such aforce is not
measured in any of Kozyrev's experiments. He measured impact of dissipative processes on
mass measurement, Beckmann thermometer readings, additional dynamic deviations in a vi-
bration scales readings, free falling body deflection to the South, star impact on a resistor,
etc. Second, it is not worth introducing an additional force, which does not transfer an im-
pulse, but which changes internal energy and mechanical moment projection of the system
(Kozyrev 1963, p.101). It is easier to use additional internal energy and angular momentum,
which can be transferred to the body from e.g. magnetic field.

Physicists define such notion as “gyroscopic forces’. Such forces depend on the v e-
locity and the sum of their works is equal to zero. For example, the Coriolis force

1 : r r
Feor = —2n‘{d) X \1;], and the Lorentz force R = E[\1; x B] are gyroscopic forces.
c

Many of Kozyrev's experiments used motion with acceleration in an accelerated
frame of reference, i.e. when v is not a constant (e.g. vibration). This results in an additional
connection among the degrees of freedom through the forces of inertia

The existence of the magnetic field and angular momentum interconnection at the
macroscopic level was shown in 1915 by Einstein and de Haas. They proved that the spin
magnetic moment is responsible for ferromagnetism in metal by demonstrating the rotation of



an iron cylinder with a coil placed around it suspended on a thin thread. The reverse effect of
the magnetisation of an iron rod affected by its fast rotation was shown in 1909 by S.Barret.
However, we cannot
clam to explain al the Kozy-
rev’s effects by these phenom-
ena. Kozyrev found effects, O0=%® .
possibly of various nature,
which are of the order of

10°%-10"% of the measured H,
magnitude. It is difficult to
imagine how we can use the
main postulates of “Causal M e-
chanics’ to explain the effects
of influence of acetone evapo-
ration on the Beckmann's mer-

cury thermometer readings, as it
is not clear how “the rotation of |Fig-2. The difference of the nature of electric and magneuc fields.

the cause with respect to the When reflectmg the axial vector from the plane (H1 =H 2)s but
consequence”  occurs, and (E1=—E2) When reversing the tlme (t — —t) the polar vector E

where the angular momentum is | does not change, and the axial vector H changesits sign.
transferred to.

JAVESRa

4. To describe the impact of the cause on the consequence Kozyrev used a “pseudo-
vector” (axial vector) and realized the reason for the irreversibility of the “time flow”. The
difference between a vector and a pseudovector, when the time is reverse, is well known in
physics. As an example we can take the comparison of the nature of electric and magnetic
fields (Fig.2). When the axia vector H reflects from a mirror H 1= H 2, but El = —Ez.
When thetimeis reversed (t — —t), the polar vector E does not change, but the axial vector
H changes its sign as charges begin to move in the opposite direction.

3. The analysis of experimental grounds for causal mechanics

1. Kozyrev gave the example of deviation of a free fall tragjectory from a vertical line
in the meridian plane as the simplest experiment that confirms the axioms of “Causal M e-
chanics’. “... The height of the free fall was | = 158cm in these experiments. The displace-
ment to the South was dls = 4.4mm, the displacement to the East was dle = 28.4mm which is
in a good agreement with the theory. Denoting dQp, as the horizontal component of asymmet-
ric forces in amoderate latitude, we then have:

5Qp

5|S:—|,

hence



5
Rp _ 2.810° a 0=4%.

This value isin a good agreement with the @ove value of the gravity asymmetry.” (Kozyrev
1963 p.104)

Let us consider the results of this experi-
ment from the point of view of the orthodox me-
chanics. In an accderated frame of reference
taking the Earth rotation into consideration a
body is under the influence of the gravitational
force GMEarthm/R2 and the centripetal force is
mufRcosd (seeFig.3).

The mean accderation of gravity g is the
vedor sum of the gravitationa gMEarth/R2 and
the centripetal «Rcosd accderations. These val-
ues ratio defines the tangent of the angle of incli-
nation T of the mean acceeration of gravity g in
the meridian plane. I

When the fal is f_ree’ this valu_e dhanges Fig.3. The forces impressed upn a free falling
because of the deaease in R. According to the |pogy in an acceerated frame of reference, which
Momentum Conservation Law the horizontal |isconneded with the Earth.

component of the speed does not change. Hence
taking the small value of t into consideration, wR =€const and «fR? =€congt we have:

wfRZR1c0s0  WSR3R,c0sO _ w2R2

otgt = = OR cos6.
M EarthG M EarthG M EarthG
The alditional displacament (dAS) in the meridian plane will be:
5= _OR _396m0-3m.
tgt R

Thus the smplest estimation of the value dAS agrees with the observed value.

2. The seaond-simplest Kozyrev's experiment concerns vibration scaes weighing. “In
the experiment one load isrigidly hung on awire, another load is hung on an elastic rubber or
a spring. When the support vibrates, the scdes end with a rigidly hung load remained pradi-
cdly steady. So the other scdes end with the dastic hanging vibrated with an amplitude
which was twice & much asthat of the middle of the scdes. It turned out that beginning from
a cetain vibrational acceeration the dastic hanging end of the scdes difts downward with
an abrupt change ... at that moment the vibration acceeration of the hanger equal g at the

frequency round 3CHz. ...The step value is about 31mg per kg, i.e. 3.1.10°..” (Kozyrev
1963 1963 p.108



2.1. It should be noted that the step-like change in the scales readings cannot be
inferred from the main equation of the “Causal Mechanics’ by Kozyrev, i.e. it cannot be
regarded as its experimental confirmation.

2.2. The Kozyrev's effects occur when the acceleration at the fixation point (ap) of
the elastic hanger approximately equals g (Kozyrev 1963, see Fig.1).

2.3. If ap = g, the symmetry of vibrating lever impact on the elastically hung load is
broken. When moving up, the vibrating lever will be under the action of inertia forces, which
are transferred from the load through the elastic hanger. When moving down, the lever
cannot cause load acceleration. The load simply falls with the acceleration g. Elastic hanger
may smooth and complicate load motion in comparison with the case when the load is hung
with an inelastic thread. Physicists consider those similar to the above problems as Fermi
acceleration problems (Sagdeev, Zadlavsky 1988).

The simplest model in this case is the one with a ball jJumping on a vibrating platform.
This problem has been thoroughly examined by P.J.Holmes (1982). Results of his experi-
ments can be found in (Tuffilaro, Abbanoa 1986).

If an impulse is transferred from the platform to the ball instantly, then we have differ-
ence equations:

;v thr=th t )
n+1

Vp1 =Vp +

P .
é—snwtn
m

here t, is the impact time, dP/m is the wall transferred impulse divided by the mass, hy is the
height of the ball jumps.

The problem is asymmetric because when the ball and the platform are moving in the
same direction at the moment of the jump, an average time between 2 successive jJumps is less
than in the case when their directions are opposite.

Different phenomena can be observed in similar environment: chaotic vibrations, sub-
harmonic appearance, etc. Concerning Kozyrev's experiments, a step change in a load aver-
age position, when the frequency of forcing vibrations wy, is changing, is explained through a
resonance corresponding to frequencies multiples of /T (T is the time between 2 jumps in
the Holmes's experiments or the time between 2 periods of free fall in the Kozyrev's exper i-
ments). It should be mentioned that the problem is nonlinear, and t = t(wy,). The process is
qualitatively depicted in Fig.4.

The reason for vibration asymmetry may be much simpler. Kozyrev used electromag-
netic relay for vibration forcing. The hyroscope weighed 400g. The vibration amplitude was
about 0.3mm. The frequency was approximately 30Hz. This is an oscillating system with a
high inertia load. The relay oscillating displacement is asymmetric even without a load. That
iswhy we have the system of coupled nonlinear vibrating systems, which parameters Kozyrev
did not measure. At the same time, the measurements have been carried out with the accuracy

aslow as 10739 of the measured magnitude. Not every control device can do that.



A genera note should be made

that in experiments similar to that of Ko-

zyrev appearance of additional ways for § l v

energy dissipation can be regarded as an —— $g

effective mass increase. The energy may

start to dissipate due to e.g. a resonance ~ S N

appearance, an establishment through LA VAT ARy L

beating of connection between vibrating / U\

and rotating degrees of freedom, etc. oo o~ - w

Furthermore, additional connection may SN VS \\ A /' \ // NA)

be caused by inertia forces that are pro- /W/W‘\/V\/

portional to acceleration, i.e. F =ma +

Fais(a). - - -~
Kozyrev claimed that by using a SN /,’ N \

vibrating hangpoint he created a situation / . v \ '3

when aload is under the symmetric action \’/\/\/\/\/‘\/W

of forces, while additional displacements

Eraertf(lj uﬁ)t;or?wrlgcr)rrlet&(;r:]g;’ges Ofinthae Fig._4. Jumping pall on avibrating platform. 1—cha9tic

) o motion; 2 —motion with frequency f = 1/T; 3—motion
thread-hung  gyroscope experiment the |yjith the frequency f < 1T.

gyroscope turned out to have additional
displacement when its axis is along the meridian. This displacement is obviously connected
with Earth asymmetric forces. If vibrations are introduced, then the displacement of the order
of 0.06mm towards the North is observed (the pendulum length is 330mm). This effect is not
dependent on the gyroscope rotation speed and it can be observed if any thread-hung unro-
tating object is vibrating” (Kozyrev 1963, 1963, p.107). In such a situation the hung object is
not symmetrically forced as well, since the vertical projection of the thread strain is m(g-a) if
the motion is down, and m(g+a), if up.
Let abe 0.1g. According to Fig.3, we have:

_ wW2RcosO
tgaq = ———
09g
in the first case, and in the second case:
w2R cosH
tga, =——.
119

This means that the displacement towards the North is
2
ox =1dtga = O.ZwTRcosG

EQ.Z [330[4 [B142 6300103

= 0.22cos0.
(24 3600)2 (0.8

= cosO




3. To make quantitative analysis of the more complex Kozyrev's experiments is not
easy to do because, first, the complete set of numerical characteristics of experimental set-ups
is not known, and, second, Kozyrev’s schemes have many degrees of freedom and to make a
detailed analysis numerical simulation is needed. However, the following should be men-
tioned:

a) |f measured effects have the magnitude of the order of 103-10"%% of the nominal value,
we should consider a physical pendulum, not a mathematical one. Let a vibrating angle
be approximately 3 degrees (0.05 radian). Then:

sinx =x (1-x%6+...) = x (1 —€0.05%/6+...) = x (1 -€4-10 *+...)
and we have to take this nonlinearity into account. The same is with elastic hangers. It isun-

realistic to expect a linearity of the order of more than 10 to be present in the Hook
Law.

b) Asymmetry appearance may also depend on the phase shift between a force impulse and
a vibration. If the force acts with an impulse P when V =V 4, then the pendulum ki-
netic energy changeis:

MV M(Vimax = P/m)2 p2

= 1V oy P+ —
2 2 max™ " 2m

If the force actswhen V = 0, then the change is P?2m.
O Itisunredlistic to excite with arelay vibroscales with a symmetry over 10°-107°.

4. Analysis of how the true star position influences physical systems

Kozyrev's works contain description of a great number of interesting experiments.
However to analyse and to reproduce those we would need to know in more details condi-
tions of their accomplishment.

That is why we would dwell upon only one experiment, that is certainly of practical
interest. It involves the problem of the true star position influence on physical systems (Kozy-
rev, Nasonov 1978).

1. Asabasic concept for studying the star influence on physical systems Kozyrev uses
the notion ‘time density”.

“The time dengity is a variable due to the fact that in different processes time can be
either spent or generated. For this reason different phenomena may be interconnected even
though they seem to have nothing in common. Every time, every place various processes are
occurring. Therefore, changes in the time density must lead to changes of physical properties
of matter that is close to the process. Experiments showed that these changes may involve
elagticity, electroconductivity, photoeffect electron emittance, and even a body volume... .
The time is not transmitted. In contrary it appears al over the Universe simultaneoudly... .
The information can be transferred instantly to any place. The distance just makes this trans-
fer weaker. As experiments show, it happens in accordance with an ordinary law, i.e. in in-
verse ration to the distance squared. ... The time action can, first, be shielded, and, second, be



reflected, ... . The reflectance of an Al coating is about 50%. The time action can be substan-
tially shielded from processes by a 1-cm plate of any solid high-density body. ... Changes in
matter caused by absorption (of time, B.Ch.) can transmit so that time action transmittance
aong a solid conductor (a wire or a hose) become feasble” (Kozyrev, Nasonov 1978,
p.171).

The true star position registration was carried out at the 5-meter reflector at the Cri-
mea Astrophysics Observatory.

The sensor was the Wheatson bridge with 5.6kQ metal-film resistors OMLT-0.125

having the 1.5-10°° positive temperature index. The galvanometer divison was 2-10°A
(R=€5.6kQ ). The bridge feed was the 30V stabilised voltage. The voltage had been
switched on for an hour before the experiment started.

Kozyrev points out that “.. the action had to be terminated very soon for 15-20 min-
utes were required to put the system into the original condition. Nevertheless, exact return
had never been accomplished and the structure changes had been accumulating. That was
why by the end of the night the system had lost its sensitivity, and it needed to be given along
rest for 1 or 2 days, or even removed from the housing, so that its sensitivity recover. The
system sensitivity was measured through acetone evaporation impact on the resistivity. When
Space objects were observed, the galvanometer needle was deflected in the same direction”
(Kozyrev, Nasonov 1978, p.175).

Let us analyse Kozyrev's set-up characteristics. Power dissipated in aresistor:

V2 302

= =016W.
R 56003

Resistor surface area:
S=€ L =€3.14-1.2-7=€26.4mn".
Power dissipated at the surface unit:
P = W/S = 0.16/26.4010 W/’

For comparison: the sun constant is 1.36- 10°W/n?.

We could hardly expect the star impact intensity to be of this order. An increased
convective heat transfer seemsto be more real cause for the resistivity decrease. The fact that
in Kozyrev's experiments the working resistor was covered with a paper hood, moved for-
ward and placed after the spectrometer aperture just enhances the Wheatstone bridge sens-
tivity to the convective heat transfer. Since, first, the paper shield results in stronger working
resistor heating than the others. Second, it introduces a time delay in the resistor reaction to
convective heat transfer variations.

It is aso possible, that large quantity of Aluminium connected to the bridge serves as
aradiator being the bar for other resistor temperature stabilisation.

The Cu heat transfer index is 389.6W/m K, while the air heat transfer index under the

normal conditions is 257-10 “W/m K, namely 4 times lower. Hence, heat transfer along the
wires connecting the bridge resistor must be playing an essential role in stabilisng the tem-
perature.



Let us make an estimation of the temperature phenomena in the bridge that Kozyrev

used.
The increase in the temperature related to the bridge heating is:
5T =1 016 6/900- 7.9 10 2.4 10°= 56°C,
calVve

where ca; = 900Jkg K isthe Al heat capacity, (for Cu—396Jkg K; for an assessment thisis
not critical), V = 7.9-10°m?® is the resistor volume, p=24 103kg/m3, t1 = to/600sec is the
characteristic resistor heating time.

Kozyrev points out that heating lasted even more than to > 1 hour. But since we do
not take into account heat losses in the above estimation, we take t1 = t,/600.

The resistance change at such heating is

3R/IR = aBT =5.6-10 °,

where a =10K is the resistance temperature index (Kozyrev, Nasonov 1978).
This is 10°-10° times more than the resistance change caused by star impact on the

resstor (0R = —106Rn0m). On the other hand, to lower resistor heating by 0.01 or 0.001
through convective heat transfer intensity increase is rather feasible. In this case the resistance
will decrease. Kozyrev observed this decrease at both the star impact on the resistor and the
acetone evaporation from the wool.

It should be mentioned that the convection increase may be caused by a variety of
processes, including a short-time heating. Moreover, in some cases initial effect may be en-
hanced by introducing a convective instability. Observing effects of the order of
10~3€-10"%% of the magnitude, we should take into consideration that a resistor noise EMF
Iscloseto 1uV/V, and that metal soldered joint heating may cause a thermoEMF. For exam-
ple, a Cu/Al thermoelectrical couple has Ot e = 3.44V/K. Kozyrev has not analysed such
problems.

The next group of problems deals with electrostatic charge appearance on the rigid
body surface.

It is known that there are no idea solid isolators. They always contain structural de-
fects. This results in a nonzero total internal charge of a solid state. Accompanying this elec-
tric field is compensated by ions, present in the air. Electron emission is also creating a double
electrical layer on a metal surface that leads to a contact voltage. The presence of double
layers on a solid body surface makes changes in an electron density distribution along the
conductor depth (Kittel 1978):

_ 3ngeu(r)
2 & ’

n(r) — ng

where ¢ is the Fermi energy, U(r) is the potential distribution along the cross-section,
n(r) — ng is the electron concentration deviation from the homogeneous distribution.

10



The shielding depth for metals is 1A. Kozyrev used metal-film resistors. Let us take
the film depth of an order of 1um, Then A/d ratio is 104 Kozyrev's effeds are of the order

of 10°°~€10™* % of a nominal value, and an n(r) unevennesscannot be negleced. The on-
centration n(r) determines the metal thermoconductivity. That is why polarisation phenomena
may influence both hea transfer and film eledroconductivity. There ae dso some indired
evidence on possble importance of eledrostatic changes in Kozyrev’'s experiments.

So, Kozyrev clams that “time adion transfer ... along a hose becmes posshle” (K o-
zyrev, Nasonov 1978. At the same time it is known that even in 1730 Gray managed to
transmit a dharge for several hundreds of fea along a rope hung on thin threads (Filonovich
1990.

Kozyrev points out further that the sensor should be placed on as thin fastenings as
posshble, that its parameters change during the work, that for the sengitivity to recover 1 or 2
days are needed, and sometimes even the sensor need to be removed from the wver. As
Kronfeld showed (According to (Filonovich 1990), the time constant of a darge deaease of
a friction eledrified isolator is approximately 60min. If the dedrified sample remains in a
small closed camera, it kegosits charge for severa weeks.

Kozyrev’' use of a asymmetric torsion scdes as a sensor may serve & an indired evi-
dence of importance of eledrostatics and convedion. Since Lebedev’s time it is known that
the main obstade for work with torsion pendulum are dedrostatic fields, convedive streans
and radiometric adion determined by the fad that gas moleaules are refleded from a warm
side with a higher speed than from a old one (Landsberg 1976. The work (Aleksandrov
1991 has an evidencethat torsion pendulum has not worked in the vaauum in the Kozyrev’s
experiments.

2. The principal Kozyrev's argument is the daim that the orthodox physics is unable
to explain the true star position impad on physicd systems. Let us sow that it is not quite
0.

It is known that potentials of the field creaed by moving point charges are (Feynman
et.al.1964:

SN SR )
" (R-VR/Q) c(R-VR/c)

These ae cdled Lienar-Vikhert potentials. Here R is the radius-vedor from the point of the
charge location to the point of observation, and other values in the right sides of the eguali-
ties are taken at the time delay moment:

t' =t - R(t')/c.
From Eq.1 we can seethat at the darge trgedories where chéeration is srpqll, the delay
time R(t")/c is pradicdly compensated by the amendment V—CR e (R—V—f)me ~ Rs

R.Feynman said: “.. a late Coulomb field requires an amendment, which equals the rate of
change of the late Coulomb field multiplied by R’ /c selflateness’ (Feynman et.al. 1964).

From EQ.1 we may derive the fields Hand E (Landau, Lifshits 19723):

11



r 1-V2/c2 (r T e R
Lo R-VR/c)+ (R(R-VRI9)%),
(R—E&\l;/c)?’( ) CZ(R—EQ\I}/C)B
- [R4] ,
== (2

Electromagnetic field consists of 2 parts; the first term depends only on the charged particle
speed and at long distances decreases proportional to 1/R? . The second term depends on the

acceleration and decreases proportional to /R.
Furthermore, we usually make the assertion that the first term should be neglected and
only the radiation caused by the charge acceleration should be considered. However, taking

into account that Kozyrev dealt with small amendments to the measured values (~10_6), pay
attention to the following: the electromagnetic radiation (the second term in Eq.2) interacts
with various substances and causes effects proportional to the absorbed energy, i.e

eEZrad ~ UYR? , which are hard to observe.

On the other hand, the magnetic field, which depends only on the speed of a charged
particle (the first term in Eqg.1), and is proportiona to 1/R? as well, will influence the mag-
netic moments of electrons (or nuclei?) bringing a perturbation with the energy Hu, where p
IS the magnetic moment magnitude. This perturbation magnitude will be proportional to VR
aswell.

Let us estimate the ratio of these perturbation energies (Hu)st/(eEZ)rad for a single

electron.
The equation of afree electron motion is:

2
d_X =—-eE.
dt2

Let E=Eqe ', then
~wmX = —eEy; V = Xy = eE/maw.

The kinetic energy Tin Of an electron in the field Eoe_i‘*’t is.
Tkin=MV?/2 = € E3/2may’.
The potential energy of an electron in the magnetic field H is.
P =-ezH/2mc,
where pp = e2/2mc. Let us determine the rétio:

P/Tkin = (€2/2mc)H(2mos7e” E3) = (2/ce)(HuST E3). ©)

Let us estimate theratio H/ E(2) according to Eq.2. Considering v/c << 1 we get:

12
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from Eqs.3 and 4 it follows that:
P _ WWw2cd IV c2w? )
Tin ce(en)¥@ €2 ¢ nfR”’

here q = en, zc/e® = a1 = 137, K = c2w2/n¢2 .

The last term in Eqg.5 depends on the ratio squared of the acceleration of the emitting
and excited charges. From EQ.5, we can obtain the additional perturbation introduced by the
magnetic field:

P=(V/c) 137 (K Tkin).
It issimilar to the form proposed by Kozyrev:
0P ~ (V/cp)Pg, Cr=c/137K.

Influencing the electron spin, the magnetic field changes its potential energy and angular mo-
mentum projection on the axis H. The electron momentum does not change during this proc-
ess.

Asi it is seen from the Lienar-Vikhert equations, this perturbation will seem to orig-
nate from the true position of the moving charge.

The existence of star magnetic fields is a well-known fact (Parker 1982). The cycles
of their activity, flashes, the hot corona existence, etc. are the indirect evidences of star mag-
netic fields.

However, the direct impact of star magnetic fields on the measuring devices proposed
by Kozyrev seems to be dubious. The disturbance of the Earth ionosphere and magneto-
sphere, or the disturbance of the gradient of potential of atmospheric electricity seems to be
more probable. It is known that the voltage between the sea level and the 50km height is
about 4-10°V. And the dlectric field near the Earth Surface is 150-200V/m.

If we assume that standing waves originate in this gap (50km), then their frequencies
would be in the kHz range. We also can assume the existence of additional modulation of the
flux of charged particles by these longitudinal waves and the influence of these disturbances
on aresistor. However, it is not easy to make acceptable estimations of the frequency range
from Kozyrev's experiments. Only indirect estimations are possible. So Kozyrev points out
that the reflectance of a metal mirror is about 50%. Hence we dea with a low frequency ra-
diation with the frequency w << a/gg, where o is the metal conductivity. Here the refractive
index for low frequencies (Feynman et.al. 1977) is:

_ 9
n= 28000(1 ).

Thereal part of the refractive index nis equal to itsimaginary part.
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According to the estimation made by R.Feinmann (1977b), the “low frequency be-
haviour” of copper begins at w<< 10™°Hz. However the depth of the skin-layer will then be:

2
5= /w -16.7-10 8m.
w

Kozyrev observed the ‘time flux penetration (Kozyrev, Nasonov 1978) through the
0.5mm-thick Al plate, i.e. the frequency must be:

w< 0.028(m?g)/6°=112-10°Hz.

When Kozyrev closed the main mirror by an Al plate the effect decreased, though not much.
This fact may serve as an indirect confirmation of such a great wavelength.

Let us assume that the perturbation is only 1/100 of the atmospheric electric field, i.e.
it isequal to 1V/m. Then the density of the electromagnetic energy flux will be:

S=gyE2C = 1%-3-1F/(41:8-10) = 2.65-10 “W/n’.

One should note that the specific dissipated power on the resistor surface is 6-10°W/n', i.e.

10° times greater than the supposed disturbance amplitude.

Therefore, the direct influence on the resistance seems improbable. Kozyrev also
pointed out that the system is not always sensitive to the distant influence of dissipation proc-
esses, but it works only for alimited period of time.

The given estimations are admissible for the transverse component of an electromag-
netic wave, when the wavelength is less than a characteristic size of the design. If we take
into consideration the longitudinal component at great wavelengths, we must realise that both
a shielding plate design and its earthing conditions are important. The description of the ex-
periments has no such information.

If we assume that the effective absorption of electromagnetic energy of a certain fre-
quency is possible not only in the volume of arigid body but aso in the “ion coat” near its
surface, then taking into account small specific heat capacity of a gas (Cp = 1.23kIm>-K for
air) we would obtain a substantial temperature increase which changes the convective heat
transfer conditions.

Let us assume that the depth of the “ion coat” &= 10" 'm, then the temperature in-
creases during 1s comesto :

8T = SIC, & = 2.65-10 %/(1.29-10°-10° ") = 20K.
In reality 8T will be less as it is obvious that the characteristic heating time for this layer is
less than 1s.

The perturbations near the resistor and the reflector may cause convection. The re-
flectance of the time flux is 50%, i.e. 50% of the time flux energy is absorbed by the reflector.
Besides, the telescope tube creates the air column where the convection occurs. This very

convection may influence the resistor heat transfer. The delay time in the response time of
Kozyrev's sensors may be explained by the fact that the development of convective streams
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and the heating of the system elements require some time. The indirect confirmation of this

hypothesisis:

a) thereaction of an asymmetric torsion pendulum sensitive to the convection;

b) the coincidence of the characteristic time values of the “ion coat” recovery and the r e-
covery of the Kozyrev's sensor sensitivity;

c) theabsence of the reaction of the torsion pendulum placed in vacuum,

d) the relaxation time values in double layers are 10™%-10"%

€e) Kozyrev's sensors are sensitive to the dissipation processes which are not connected
with substantial heat generation (e.g. sugar dissolving). In this case the double layers are
formed when intermixing occurs, i.e. there is a transport of charge (from one point to
another) or current, which causes a variable magnetic field. The intermixing itself can
intensify the evaporation and change the convection.

The above analysis cannot be considered as an answer for the mechanism of the ef-
fects, which Kozyrev observed. These are only some questions which must be answered be-
fore rgjecting the orthodox physics and introducing new essences into consideration.

The experimental investigations on “the registration of the matter response to an ex-
ternal irreversible processes’ (Lavrentyev et.a. 1991), “which are functionally connected
with ... astrophysics experiments (Lavrentyev et.al.1990a, 1990b) and are their ideological
and methodological basis’, cause many questions as well. For example, the weighing was
performed with the help of analytical scales VLR-200 (the accuracy is 0.0001g).

“The investigation of human body processes impact on physical systems was done
when an operator held an examined object with a build-in thermometer in hands for a certain
time (8min, B.Ch.)” (Lavrentyev et.al.1991). But this contradicts the rules of handling scales
(Kreshkov 1971) in items, which concern allowed touching of scales during their work and
necessity of temperature stabilisation of a weighed object for accurate readings.

Another question arises when the Sun true position is analysed (Lavrentyev et.al.
1990b, p.368). The authors claim: “... The Sun has been chosen as an influencing body, for all
known Sun impacts on Earth sensors are limited by the speed of light. For these impacts to
reach the Earth 8.3min are needed. Correspondingly, the angle between the true and seen Sun
positionsis 2°4" .” In redlity the angle is approximately:

T = 360- 8.3min/(364days: 24hours- 60min) = 0.0057°
and the turning angle because of the Earth rotation is:
Tearth = 360- 8.3/(24-60) = 2.075°.

It is not clear what impact was registered by the authors.

These are reasons for which even detailed experimental proof of the effects observed
by Kozyrev may not eliminate their possible explanation from the viewpoint of the orthodox
physics.
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