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The phase method of anisotropic media parameters measurement of electromagnetic waves propagation is proposed.
The experimental hypothesis check about the existence of such material medium of a radiowaves propagation in the
nature, as Aether is executed in eight millimeter radiowaves range. The ethereal wind speed (and this speed vertical
gradient near the Eath’s surface have been measured. The systematic measurement results do not contradict the
initial hypothesis rules and can be considered, as experimental imagination confirmation about the Aether existence,

as material medium, in the nature.

1. Introduction

The experimental researches of the (ground channel
phase characteristic of 8-mm range radiowaves prop-
agation have revealed the problems, connected with
its model elaboration [1-4]. The model [3] described
the possible spatial effects influence, but this idea has
not been developed further due to the quantitative
divergence between demanded and measured atmo-
sphere parameters. The interference model [4], as a
whole, explained the observed effects, but in some cas-
es the qualitative divergence between the calculation
and measurement results took place. The further prob-
lem analysis has shown that the hypothesis engaging
of the radiowaves propagation medium anisotropy has
enabled to give the calculation results in conformity
with the measurement results. It was supposed that
the anisotropy is stipulated by the directional medi-
um motion of radiowaves propagation and this medium
flow has the space origin. Some information about
such medium motion parameters was taken from the
papers [5-7]. The works [5, 6] have been executed in
order to the hypothesis experimental check about the
Aether existence in the nature as the material medi-
um, which fills the Global space and is the building
stuff of all kinds of matter, the motions of which are
revealed like physical fields and interactions.
course the positive work results [5] were widely known,
but they have been estimated by scientific community,
as error because of some reasons. The hypothesis about
the existence of such material medium, as Aether, in
the nature wasn’t accepted. We’ll consider the major
work results, which were executed in this direction tak-
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ing into consideration the long-life and significance of
the problem. We’ll try to determine the reasons, which
have made the physicists of that time consider the work
results [5, 6] as error and refuse the Aether concept.

In 1877 D.K. Maxwell noticed, that while the Earth
motion through Aether there should be an ethereal
wind on the surface, which changes the light speed dis-
tributing in Aether. It is known that A.A. Michelson
tried to find out an ethereal wind in 1881 for the first
time [8, 7]. With the help of a cross shaped interfer-
ometer with the length of the optical path about 2.4
m, within the hypothesis of fixed Aether, he expected
to receive the bands displacement of an interference
pattern, conforming the orbital motion speed of the
Earth by the value 30 km/s. However the measured
displacement, which corresponded the speed by the
value only 3-4 km/s. Michelson related this result to
measurement errors and concluded about the initial
hypothesis inaccuracy of stationary Aether. However,
it is considered in physics almost since that time, that
“Michelson experience” has shown in general the in-
accuracy imagination about such medium existence as
Aether in the nature. Many explorers didn’t agree with
such matters. The attempts to find out this medium
continued, including Michelson himself.

In 1925 D.K. Miller received the optical path of the
length about 64 m with a cross-shaped interferometer,
as a result of long systematic measurements, that the
suspected ethereal wind speed at the altitude 265 m
above the sea level (Clevelend) has the value about 3
km/s, and at the altitude 1830 m (observatory Mount
Wilson, Pasadena) is about 10 km/s. The motion apex
coordinates of the Solar system were determined: the
direct ascension 17.5" declination +65° [5].
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The Miller works have attracted the great physi-
cists’ attention. (The discussion has started about them,
in which the influence of possible unaccounted factors
on an optical interferometer was discussed first of all. In
the work [10] S.I. Vavilov expressed, perhaps, the com-
mon opinion formed: “...the Miller’s interferometer is so
sensitive, that many local influences, considered hard,
can be the cause of systematic bands displacement”.
Here again: “In any case, the experiments repetition
in the other place and by the other device 1s neces-
sary at this situation.” It was clear, that the interfer-
ometer is required to save the environment parameters
from the change affect. The solution seemed apparent -
the interferometer should be placed into the thermostat
and then into the pressurized chamber together with
the thermostat. (So'it'happened; but all the attempts
in order to repeat Miller’s experiment, except the ex-
periment [11], were performed by the devices, which
were placed in metallic chambers: R.D. Kenedy [12,
7] increased the interferometer sensitivity. The device
was placed in the pressurized metallic chamber. The

measurements were conducted at the same altitudes, ?

as in [5]. The bands displacement was not observed.
K.K. Illingwort [13, 7] improved Kennedy’s deyice, but
also these measurements showed a zero result. E. Stael
[14, 7] placed an interferometer in the @etallic’chams
Bér, i.e. thermostat, and raised 1t in an air balloon
up to the altitude 2500 m. The required effect was
not observed. In 1929 the work by A.A. Michelson,
F.G. Peas, F. Pirson appeared [11]. In this experiment,
at the same observatory Mount Wilson, the bands dis-
placement of an interference pattern value no more than
1/50 of the expected effect was measured with the in-
terferometer having the optical path length about 26
m, connected with the solar System motion having the
speed 300 km/s. In other words, the speed of relative
motion of the value 6 km/s was measured. The interfer-
ometer has been placed into a fundamental building of
the observatory optical workshop for work temperature
regime stabilization. The pressurized metallic chamber
was not applied. Unfortunately, the problems, which
the authors overcame at the experiment execution, were
listed in general in this extremely laconic work (1 page).
The measured results are presented only in such kind
as they were given in the above mentioned work.

The experiment by G. Yoosa 1930 [15] was the last
experiment on the ethereal wind detection, which was
executed with an optical interferometer. The device
was made on the quartz basis by the corporation Tseys,
it was hanged in the vacuum-metallic chamber and sup-
plied with photographic registration. The measurement
results showed that the required ethereal wind, in any
case, does not exceed the value 1 km/s (the device
resolving capacity). Miller’s measurements should be
considered finally as the error ones and stipulated by
outside causes after zero work result [15].

In 1933, Miller has marked the shielding property

of metal covers in his work [6]. However the scientific
community did not react properly to such peculiarity,
shown by him in this work, as, perhaps, the positive
work results [11], as there was a lot of experiments with
zero results obtained with the interferometers, screened
by metallic chambers by that time. The physical shield-
ing phenomenon interpretation was given by V.A. At-
sukovsky [16] for the first time, having explained it by
the fact, that the electrons in metals will create so-
called (“Fermi’s surface”.

After 1930 Michelson-Miller’s experiment ceased to
take a central place in physics. Only in 50 years, there
was a capability of the experiment realization, which
didn’t repeat Michelson’s scheme,; but being its ana-
logues in the results interpretation sense after the de-
vices appearance, based on completely other ideas (res-
onators, masers, Mossbauer effect etc.). Such experi-
ments were conducted [17-20]. And again, the common
tool error of these experiments was the usage of ethe-
real wind effects detection of different metallic cham-
bers. They were metallic resonators in [17, 18, 20], lead
chamber in [19], since it was necessary to work with a
gamma-radiation. The works’ authors, perhaps, have
not given the proper significance to Miller’s conclusions
1933 [6] about the inapplicability of metal boxes in the
experiments with an ethereal wind.

Thus, proper checks of Miller’s experiments weren’t
conducted yet until nowadays, in spite of numerous
physicists’ attempts to repeat his experiments! (All
his followers carefully screened the devices from an
ethereal wind by metal chambers, and, according to
A A Atsukovsky’s image expression, “...it’s the same
that to make the attempts to measure the wind, which
blows outdoors, looking on the anemometer put in a
densely close room” ([7], p. 4). The known works un-
til nowadays cannot be ranked as experiments, which
could confirm or deny Miller’s results, confirm or deny
the hypothesis about Aether existence in the nature.
The measuring means, unsuitable for ethereal wind
effects measurement, were applied in all these works.

The great job for work collecting and analysis, ded-
icated the ethereal wind problem, was performed by
Atsukovsky [7]. The aether model is offered and the
aether dynamic picture of the world was designed in
his works [21, 22, 16]. The Aether is represented as
a material medium, which fills in the global space and
has the properties of viscous and compressible gas, it
is a building stuff for all material formations. The el-
ement of Aether is an amer. The physical fields repre-
sent different forms of Aether motion, i.e. the Aether is
a material medium of electromagnetic waves propaga-
tion. The gradient boundary layer is formed at mutual
motion of the Solar System and Aether near the Earth
surface, in which the (Aether running speed (ethereal
wind) increases with an altitude. The ethereal wind
apex is northern. It is shown, that the metals have larg-
er aether dynamic resistance and interfere the Aether
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flows. Therefore metering devices arrangement in met-
al chambers is inadmissible. The reason of failures is
due to it [12-14 etc.]. The work authors [7, 16, 21, 22]
consider that the experiments [5, 11] are authentic.
However the positive work results [5, 11] couldn’t
be considered as final experiment currently, after which
the doubts regarding the definite physical concept are
removed. The matter is that within modern imagina-
tion about the light speed constancy, the fact finding of
the Earth and Solar system motion in space availabil-
ity is not enough to make a conclusion about Aether
existence, as material medium, i.e. medium consisting
of separate particles. So, Sanyak’s known rotary ef-
fect and the relative movement, discovered with it, for
example the Earth’s diurnal rotation [23, 7], in mod-
ern physics is interpreted without engaging the Aether
hypothesis existence [24]. Essentially, the attempt to
show that the discovered motion is conditioned by the
Earth relative movement and Aether material medi-
um were made by two explorers: Miller [5] and Staal
[14], but both made the essential methodical errors.
Miller placed the interferometer at different altitudes
and obtained that the speed of the discovered motion
raised with the altitude increase over the Earth’s sur-
facel There shouldn’t be such relation in case of move-
ment in space, without Aether availability, as the mate-
rial medium flow. However these major measurements,
executed in [5], are methodically incorrect: the mea-
surements are carried at different altitudes in time; the
measurements are conducted in the environment vari-
ous conditions (temperature, humidity, pressure, solar
radiation, airflows, etc.), the interferometer is rather
sensitive to the environment parameters variability; the
measurements, strictly speaking, are conducted by mis-
cellaneous devices, since Miller’s huge interferometer
was disassembled, assembled again and adjusted while
moving from Clevelend to Mount Wilson observatory.
Therefore, the technique, which Miller applied for speed
dependence measurement of the discovered motion from
an altitude above the Earth’s surface, was unacceptable
to make a final conclusion for the benefit of Aether
existence, as material medium. Staal tried to apply
more correct technique for this problem solution [14].
The optical interferometer mounted on an air balloon,
rose up to the altitude 2500 m. The interferometer was
placed into the pressurized metal chamber (the thermo-
stat) for stabilization of the working conditions. As it
has already been emphasized, the application of metal
chambers 1s completely inadmissible at such measure-
ments. This circumstance was not known at that time.
It occurred, that the measured displacement of inter-
ference bands corresponds to the ethereal wind speed
of 7 km/s with the error of the same magnitude order.
The conclusion of the author’s work [14]: “We can not
discuss Miller’s result on the basis of this experimen-
tal series, as our measurements accuracy 1s just on the
border of Miller’s observations. However we can ex-

clude Miller’s effect, raised with the altitude increase.”
In other words, the motion could be find out, and high-
altitude relation of this speed misses completely.

Thus, considering the work lacks [5, 11] and large
number experiments availability with zero result, it is
possible to understand the physicists disbelieving to the
works at that time [5, 11], the results of which indicat-
ed the necessity of the fundamental physical concepts
change.

Positive results of the data application [5, 6], at the
experiments analysis [1-4], detected reasons of unsuc-
cessful attempts to repeat Miller’s experiments, showed,
that it is necessary to make the experiment again in or-
der of the hypothesis check of the electromagnetic waves
propagation material medium — Aether existence in
the nature. It 1s necessary to solve the following prob-
lems for this purpose. It is necessary to take into ac-
count the lacks, allowed in earlier conducted researches;
to apply other measurement methods, which will en-
able to show the Earth’s relative movement availability
in the unified measurement act in a single experiment
and that the motion is stipulated by the Earth relative
movement and the material medium flow of electromag-
netic waves propagation and this medium motion has
a space parentage: The positive result of such exper-
iment can be considered as the experiment hypothesis
confirmation of Aether material medium existence in
the nature.

2. Measurement method

The Aether model has been adopted as the initial hy-
pothesis and offered in the works [21, 22, 16] while
the experiment accomplishment. The following effects
should be observed in this case at electromagnetic waves
propagation near the Earth’s surface. The (anisotropy
effect, i.e. wave propagation velocity depends on the
radiation direction that is stipulated by the Earth and
Aether relative movement, i.e. the medium of electro-
magnetic waves propagation. The altitude effect, i.e.
the wave propagation velocity depends on the altitude
above the Earth’s surface that is stipulated by Aether
viscosity, i.e. the material medium of electromagnet-
ic waves propagation. The space effect, i.e. [the wave
propagation velocity along the Earth surface changes
the value within one day, that is stipulated by the space
origin of ethereal wind. Thus as a result of the Earth’s
diurnal rotation the altitude (astronomical coordinate)
of the Solar System motion apex will change its value
within sidereal dayowing as for any other aster. There-
fore horizontal component of ethereal wind speed and,
therefore, the rate of electromagnetic waves propaga-
tion along the Earth’s surface will change their values
within the same term. Therefore, according to the re-
search problems, the measurement method should be
responsive to the indicated effects, and provide their
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Zup

Z

Figure 1: The experience scheme

observation in the unified measurement action.

The method of measurement is applied in the work,
based on the reciprocity principle rules in electrody-
namics [25], according to which the radiowaves propa-
gation conditions from one point of a radio link to the
other are completely those, as well as backwards and
this symmetry does not depend on the interspace prop-
erties, which is only supposed to be 1sotropic. If the ra-
diowaves propagation velocity depends on the radiation
direction, such space is anisotropic and the reciprocity
principle is not applied. The ground radio link of a
line-of-sight with a counter radiowaves propagation of
a millimeter-wave 1s used at the method implementa-
tion. In this case the main fields formation mechanizm
in the acceptance points is the interference of direct
waves and waves, reflected from the Earth’s surface,
i.e. waves, which spread at miscellaneous altitudes from
ground [26]. Tt enables, comparing the wave interfer-
ence results to find out the development of anisotropic
and altitude effects simultaneously in both points. The
space effect was found out, as well as in [5, 6], by the
results averaging of systematic measurements executed
to scale the sidereal time S.

Let’s consider the operational principle of the mea-
surement method. The experience scheme is shown in
the Fig. 1

The letters A and B indicate the transceiver points
of the radio link. Two waves come there at each of these
points: a straight line distributing on a pathway AB
at the altitude Z,, above the Earth’s surface, and the
wave, reflected from the Earth’s surface in the point
C'. The expansion of a pathway AB is r. The medi-
um trajectory height ACB is Z;. The arrows indicated
as Wyup and Wy, demonstrate the radial component
direction of the ethereal wind speed, i.e. the compo-
nent, which is operational along the radio link. Their
lengths are proportional to ethereal wind speeds at the
altitudes Z,, and Z;. (The radio link represents the

radio interferometer, which due to the Earth’s diurnal
rotation turns into the Aether flow. The characteristics
measurement method of the radio tracts is applied for
observation of the wave interference [27]. The method
essence is in the following. The zonding modulation
signal [ with a carrier frequency f; and the frequen-
cies lower (f1 = fo — F) and upper (fi = fo+ F) of
the lateral components (/' is a modulating frequency)
emits from the transmitting point. At propagation each
1 signal component [ receives the phase increment ¢;
(the indexes ¢ = 1, 2 correspond to the frequencies
fo,12). The adopted signal component with the fre-
quency fo 1s multiplied separately from each of later-
al components in the receiving device, and the phase
shift Ay; is measured between the multiplication re-
sults having differential frequencies. The expression for

Ayp; looks like
Ap=(po — ¢1) = (P2 — ¢o) - (1)

Such phases combination is invariant to the time ze-
ro change and received the name “a phase invariant” in
the paper [28]. Let’s find the value Ay; at a wave in-
terference in the radio link points, shown in the Fig. 1.
In this case, the resultant oscillation phase with i fre-
quency can be determined with the following known
expression [29]

Rsin (k;Ar + ©)
g = k; t , 2
Lt r+ang1—|—Rcos(kiAr—|—®) (2)

where: k; = 27/); is the wave number; A; = ¢/ f; is
the wavelength; ¢ is the radiowave propagation veloc-
ity in the fixed Aether (W =0), in vacuum; R is the
module of the reflection coefficient; @is the phase of the
reflection coefficient; Ar is the propagation difference
between direct and reflected waves. As in the experi-
ment 7, < r, it is possible to consider, that © ~ 7

[29]. Then (2) will be like

—Rsin (k;Ar)
z r+arcg1—Rcos(kiAr) (3)
Let’s designate
—Rsin (kA
M; = aretg—Fsin(kidr) (4)

1 — Rcos (k;Ar)

Let’s record (3) as ¢; = k; + M; and we shall sub-
stitute ¢; into (1). Allowing, that

k’zylzk’oﬂ:Ak’, Ak:ko—k’lzk’z—ko, we shall
receive
Ap= (Mo — M) —(M; — Mp). (5)

We’ll decompose (4) into Taylor rows in the point
neighborhood kqAr according to the powers (AkAr).
Limiting by the first four decomposing members, we
shall record:

1
M, = My — AkArM)+ §Ak2Ar2M6’—
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1
—GARAPME (6)

1
My = My + AkArM) + §Ak2Ar2M6’ +

1
+6Ak3Ar3M5” + o (7)

Let’s substitute the values M, M5, defined by the
expressions (6), (7), into (5), we shall obtain

Ap = — (AkAr)* MV (8)

Let’s calculate the second derivative My, then (8)
will be like

R (1 — RZ) sin koAr
(14 R? — 2Rcos koAr)*

Ap = — (AkAr)? (9)

The expression (9) introduces the phase invari-
ant value Ag in an interference case in the reception
method point of direct waves and the waves, reflected
from the Earth’s surface distributing on the pathways
AB and ACB. For problem solving of the research
results of simultaneous values measurements A4 and
App, in the points A and B accordingly, we shall
deduct one of the other

®=Aps— App- (10)

In the considered method & is the measured val-
ue. According to the reciprocity principle, at the ra-
diowaves propagation in the isotropic medium Apy4 =
App. In this case

® = 0. In case of the anisotropic medium the reci-
procity principle is not applied and & # 0.

It follows from (9), that at fixed values Ak and
kothe value Ag depends on R and Ar. In the paper
the data about actual values R, i.e. having a place in a
radio link, selected for measurements, are obtained ex-
perimentally at this radio link characteristics analysis.
The information about the value R change range can be
found, for example, in the paper [26]. The propagation
difference Ar is determined by the radio link geome-
try, but at the radiowaves propagation in atmosphere,
owing to radiowaves refraction, as well the value Ar de-
pends upon the gradient value g, of the high-altitude
profile of the atmosphere interception factor n (7) [29].
At the linear (and close to it) relation n (Z) the value
gn 1n the atmospheric layer AZ = Z,, — Z; can be
determined as

gn = (nup — ) /AZ, (11)

where nyp, ny is the index coefficient of air at heights
Zup, 2.

The direct wave propagation velocity is (W, =
W, = 0) the velocity of propagation of a direct wave
is equal Vi, = ¢/ny,, the wave velocity, reflected from

the Earth’s surface is V; = ¢/n; in the isotropic case.
Then (11), taking into account, that Vi, V; & ¢?, can
be written like

gn = (Vi = Vip) [eAZ. (12)

In the anisotropic case (Wyp > W, > 0, that cor-
responds the positions of an initial hypothesis) the ra-
diowave propagation velocity is V and its relation to
the altitude V' (Z) depend on the radiation direction,
that is stipulated by the gradient medium flow of ra-
diowaves propagation, i.e. Aether (Fig. 1) available. In
this case wave propagation velocities at altitudes 7,
and Z; are

¢
Vup = —

Nup

C
Zl:Wrup, ‘/l — n_l:l:WTla (13)

where the sign “4” is applied, when the radiowaves
propagation direction coincides the ethereal wind direc-
tion, and the sign “-” is applied, when these directions
are inverse. Let’s put the values Z,, and Z; in (12). If
the propagation directions of radiowaves and ethereal
wind coincide, we shall receive

1 c
nt+ — - Wr -
Int cAZ (nl + Wr Nup

- me) . (14)

Let’s open brackets, then

Nyp — Ny

g _ _ Wrup - ri
nt AZnynyy '

cAZ

(15)

Allowing, that nng, ~ 1, (nupy —m) /AZ = gy,
and (Wywp — W) /AZ = (G is the gradient of the
ethereal wind speed radial component in the layer AZ,
the expression (15) can be written as

In+ R Gn — gWr/C : (16)

The first sum member (16) represents the high-
altitude profile gradient of the atmosphere refraction
coefficient ¢, in the layer AZ. The second member
represents the additional component to ¢, , stipulated
by the velocity gradient availability in the ethereal wind
flow gw,. At the radiowaves propagation towards the
ethereal wind motion, it 1s possible to receive

In— = gn + gWr/C' (17)

It follows from (16), (17) that if the Aether gra-
dient flow is available, the wave refraction distribut-
ing in counter directions, will be different by virtue of
In+ F Gn—-

Let’s consider the offered measurement method ac-
tion with reference to a concrete experimental radiolink,
taking into account the features of hardware implemen-
tation of this
method now. Let’s estimate the values of probable
hardware and methodical measurement errors.
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Figure 2: The experimental radiolink profile
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Figure 3: The high-altitude field profile

3. Experimental radiolink

The measurements are conducted with the ground ra-
diolink of direct visibility within 13 km. The radiolink
profile is shown in the Fig. 2.

The points A and B are the final transceiver points
in the figure. The point A was on the northern side
of Kharkov, the point B was in the village Russian
Tishky. The aerial of the point A was at the altitude 30
m from the Earth’s surface, and the aerial of the point
B was at the altitude 12 m. The hill top D, the terrain
in the region of the point C' and point B have the grass
covering. The hill top E is occupied with forests. The
medium trajectory height is AB overland Z,, ~ 42 m.
The lumen value above the top D, definited by geodesic
method, is Hy &~ 25.3 m. The interval from the point
A up to the top Dry &8 2200m. The azimuth of a radio
link, measured in the point A regarding the meridian,
a = 45°. To specify the fields formation mechanizm
in radiolink points, the vertical field structure is mea-
sured in the point A. The measurements are executed
in summer, in August. The radiation was conducted by
the aerial of the point B on a carrier frequency of this
point zonding signal. The vertical probing is execut-
ed by consequent rise of the auxiliary receiving device
supplied with the aerial of rather broad directional di-
agram (a2 10°). The rise started from a aerial arrange-
ment level of the point A. The measurement results are
shown by the points on the left-hand piece of the Fig. 3.
The continuous line approximates the view of measured
field structure. The power P of the received signal in
decibels regarding the reference level P; is plotted on
an abscissa axis. The height of the auxiliary receiving
device in meters is plotted on an ordinate axis.

As it is visible from the Fig. 3, the structure of a
high-altitude profile contains two components mainly.
The first structure is presented by several change terms,
the second 1s presented only by the part of its term. The
measured structure can be described by three waves
interference: the direct wave (distributing on the pathes

BA), the waves, reflected from the top D (on the path
BDA), and the waves, reflected from the terrain in
neighborhood of the point C' (on the path BC'A).

The problem solution of a field calculation at sever-
al waves interference is described in the work [29]. The
factor attenuation module is determined by the follow-
ing formula at vertical probing

2

J
1Q(Za)l =4 |14 Rjcosv; (Za)| +
j=1
9y 1/2
J
+ | Rysiny; (Za) , (18)
j=1

where 7, is the auxiliary device uprise height; J is the
interfering waves quantity; j is the wave number, re-
flected from j point on the Earth’s surface. The phase
shift +; (Z,) between a straight line and j waves is

i (Za) = 27T/\_1A7°j (Za) + ®j~ (19)
The propagation waves difference at ¢, = 0 is

_[Hj + AH; (Za)]
Aroj (Ze) = 2rg; (1 - g;)

, (20)

where H; is the lumen value above j reflection point at
gn = 0; AH; (Z,) is the additional element to the value
H;, which depends upon Z,; ¢; = r;/r is the relative
coordinate of j of the reflection point; r; is the interval
from the point A up to j reflection point. The lumen
value at ¢, # 0 is determined by the expression

Hj(gn) = Hj — 0.25r%g,q; (1 — ;) . (21)
The additional element value AH;(Za) is

AH; (Z,) = (1—gq;) Zs. (22)
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The calculation result is given on the right piece of
the Fig. 3, executed on the formulas (18)-(22). The fol-
lowing parameters values of reflection points are adopt-
ed at calculations: ©; 2 = m; ri = 2200 m; H; = 25.3
m; Ry =0.07; ro» = 11000 m; Hy = 24 m; Ry = 0.04;
value g, = —5.5-107® m~1. The values R; and R»
are obtained from the data of the field vertical prob-
ing (left-hand piece of the Fig. 3). Their rather small
values (for example, in comparison with the work data
[26]) are stipulated by the following features of reflected
waves formation in an experimental radiolink (Fig. 2).
It is: the waves divergence at reflection from the domed
top D; the segment C' was irradiated with a side lobe
of the antenna point B direction. It is visible from the
Fig. 3, that the calculation results will be agreeed with
the measurement results as a whole. The differences
available can be explained by those that the calculation
is executed in the supposition about the independence
gn from 7, .

At measurements realization, foreseen by this work
problems, the probing signals transmission in the points
A and B was implemented by the aerials with direc-
tional diagrams width & 0.5°. In this case the top D
was outside of the aerial chart main lobe of the point
A. Therefore the signal values, received in both points
from the top D directions, were much less (on 17...20
dB) signal values, received from the point C' directions.
(As it was marked, the auxiliary aerial with the direc-
tional diagram width about 10° was applied at vertical
probing and the top D was in a main lobe of such aeri-
al). Therefore further estimations were executed within
the following supposition. (The signals received in the
points A and B, represent the wave interference re-
sults, which come to these points on the pathways AB
and AC'B. The following parameters of a reflecting
segment are adopted for calculations: ro = 11000 m;
Hy =24 m; Ry = 0.04. (As only this segment is con-
sidered below, the indexes writing is omitted and con-
sidered, that Ho = H; Ro = R; q2 = q; Arga = Arg).

We shall substitute the value H to (20), defined by
(21) for the relation calculation Ar from g, , we shall
receive

H? rH r3q2
LA

Ar=—"
"Toaq(i-g 4 32

q(1—4q). (23)

The first member (23), according to (20), represents
the value Arg at ¢, = 0, Z; = 0. The second and
third members depend on g,,. Thus within the change
range ¢, , peculiar for atmosphere [30-32], the value of
the third member does not exceed 0.01 from the sec-
ond value. The values Ary and rH/4 are determined
only in geometrical parameters of a radiolink. In this
case, neglecting third member in the expression (23)
and having designated rH /4 = d, we shall receive

Ar s Arg — dgn- (24)

It follows, that anisotropic effects and altitudes
result in the components occurrence to g, by value
+gw,/c in an anisotropic case (Wy, > W; > 0),
from (16), (17). Let’s substitute values g,, defined
by (16), (17) in (24). Let’s receive, that the propaga-
tion difference at propagation directions concurrence of
radiowaves and ethereal wind is

Ary = Arg—d(gn — gwr /). (25)

It is at a radiowaves propagation towards the ethe-
real wind motion

Ar_ = Arg—d(gn + gwr/c) . (26)

It follows, that Ary > Ar, Ar_ < Ar and Ary #
Ar_ from (25), (26). The difference in these values
is determined by the velocity gradient of the ethereal
wind value gw, .

We shall estimate the possible value gw,. The es-
timations will be executed for a case, when the hori-
zontal component of the ethereal wind speed receives
the maximum value. It should be observed at the mo-
ment of the ethereal wind lower transit apex (the apex
crosses the meridian in the bottom point). In [5], the
declination of the ethereal wind apex d3; = 465 is de-
termined in an equatorial system of astronomical coor-
dinates. The index “M” means the measurement place,
1.e. the observatory Mount Wilson. Its geographic lat-
itude pp = 34° n.l., the altitude above the sea level
Zy =~ 1830 m. In [5] the ethereal wind speed in the
interferometer plane, i.e. horizontal component of this
speed Wjyy, was measured, it is

War = W cos hyy, (27)

where W is the value of the ethereal wind speed module
at the altitude Zzs;; hps is the apex height in a hor-
1zontal system of astronomical coordinates at the lat-
itude @ar. Resulting in the measured data, obtained
by Miller on Mount Wilson and in Clevelend, the high-
altitude relation of the ethereal wind speed, presup-
posing the exponential nature of this relation, can be
approximated by the expression

Wy (Z) = bWy (1— 7P %) (28)

where b =1.136; # =1.16-1073 m~' are proportion-
al ratios; Wy is the speed values of the ethereal wind,
measured in [5, 6] at the altitude Zpr ; 7 is the altitude
above the sea level. The expression (28) enables by the
results [5, 6], obtained at the altitude Zur, to calcu-
late high-altitude speed relation of the ethereal wind
War (Z) at the latitude @pr. The measurements were
conducted near Kharkov, at the latitude @ = 50° n.l.
The index “K,” as well as above, means the measure-
ment place. Supposing, that the nature of high-altitude
speed relation of the ethereal wind in this point of a
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terrestrial globe looks like to the relation (28), we shall
write

Wi (Z) = bWxk (Zy) (1 — 7P 7)), (29)

where Wg (7) is the horizontal speed component of
the ethereal wind at the latitude ¢g, at the altitude
Zar, which can be determined as

WK (ZM):WCOShK, (30)

where hg is the apex altitude of the ethereal wind at
the latitude @g . It is possible to receive from the equa-
tions (27), (30), that

Wk (Zar) = Wag cos hg [ cos hy. (31)

Let’s write down hgx and hps through the apex dec-
lination value d3; and the latitude g, @ar. Let’s take
the ratio for transition from the first equatorial system
of astronomical coordinates to horizontal ones, [33]

(32)

coshcos A = —cos psind + sin ¢ cosd cost.

Here A isthe apex azimuth in a horizontal system of
astronomical coordinates; ¢ and § is an hour angle, and
the apex declination in equatorial coordinate system
accordingly; ¢ is geographic latitude of the observation
place. In a point of the lower apex transit, as well as
for any aster, A = 180", t = 12" (in a degree measure

t =180°) [33]. In this case (32) becomes

cosh =sin (§ + ¢) . (33)

Let’s substitute the values cosh, defined by the ex-
pression (33), in (31). Allowing the latitudes values are
¢vK, vm and the value defined in [5] the apex declina-
tion dpr, we shall receive

Wg (ZM) = W sin (6M + QDK) /sin (6M + QDM) (34)
Then, allowing (34), the expression (29) will be like

e P2y (35)

The expression (35) allows to calculate high-altitude
relation of the ethereal wind speed horizontal compo-
nent for the latitude pg by the work results [5, 6], ob-
tained at the altitude zp; . As the radio link is declined
from a meridian with the angle a, the high-altitude re-
lation of the ethereal wind speed radial component in
the radio link location, at the moment of a lower apex
culmination is

sin (dpr + ¢K)
sin (dar + omr)
We shall find the high-altitude gradient relation of

this speed, differentiating (36) on a variable 7. We'll
obtain

Wik (Z) = bWy cos o (1— e 77) (36)

in (6
i (7) = bWy cos o SO+ PK) 5z

sin (dar + omr) (37)

Let’s calculate the anticipated value gw,rx. The
value Wiarmar &~ 9000 m/sec represents the average
value of the ethereal wind maximum speeds in the work
[5], measured during all months of observations. Having
putin (37) War = Warmar and 7 = Zg = 150 m (Zk
is the radiolink altitude over the sea level), we shall
receive gw,x = 6.4 m/sec-m.

4. Instrumentation

The measurement method essence, adopted in this
work, is described above. Let’s notice the following.
The expression (1) introduces a (processing algorithm
of the received signal I. It was shown in the work
[27], that at such processing of the sources instabil-
ity of the carrier and modulating frequencies do not
enter in (1) and do not influence on the value Ay
measurement accuracy. It has enabled to facilitate
the creation and exploitation problem of the devices,
intended for phase characteristics of radiolinks mea-
surement, essentially. The self-excited generators with
parametric stabilization of their frequencies are applied
at the way implementation as emission sources. The
way realised in radiowaves lengths range 8mm and ear-
lier was probed in [1-4]. The final radiolink points
were equipped with identical complete transceiver sets
as well as the recording equipment. The transmission
and sounding signals reception in each of the points
were conducted with the same aerial. The aerials of
both points are identical and have mirrors of diame-
ters 1,1m. The generators of carrier frequencies had
the values frequencies about 37 GHz, and generators of
modulating oscillations 0.5 GHz. The generators fre-
quencies of carrier oscillations differed from each other
in 50 MHz for radiated and received signals separation.
The carrier frequency is foa = 36.95 GHz in the point
A, and the carrier frequency is fop = 37 GHz in the
point B. The resulting power of each transmission de-
vices executed on Gunn’s diodes, is about 70 mW. The
generators of carrier and modulating oscillations with
concomitant clusters are located in thermostats. The
hardware complex contained the systems of the fre-
quencies automatic tuning. The hardware has passed
the comprehensive lab tests on a board and into the
measuring complex structure within the environment
temperatures -25°C ... +35°C in different meteoro-
logical conditions. One-channel recorders were used
for registration in both final points. The additional
recorder was used in the point A and for amplitude
registration of a received signal. This information al-
lowed to distinguish the time periods, during which
the hydrometeors (rain, snow) settled out, that was
not always possible to determine visually. As well the
amplitude channel executed the function of the work
continuous control of the measuring system. The anal-
ysis of the hardware actual characteristics and its test
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results have shown, that sa is the hardware resulting
root-mean-square measurement error of the values @
does not exceed 2.4°.

5. The radiointerferometer work

In the accepted measurement method according to (10)
the measured value @ represents the difference of phase
invariants values of radiolink probing signals, received
simultaneously in radiolink points. Allowing (9), (25),
(26), we shall write the expression for ® as follows

R (1 — RZ) sin kopAry
(14+ R? —2Rcos kOBAr+)2

® = —Ak’Ar2

R(1— R*)sinkoaAr_

+AE?AP? 5
(14 R? —2Rcos kgaAr_)

(38)

where the indexes at kg4 and kgp reflect the difference
of probing signals carrier frequencies, received in the
points A and B accordingly. The first member of the
right part (38) represents the value Ag,, the second
represents the value App. The expression (38) is writ-
ten to conformity with the initial hypothesis position of
the ethereal wind northern apex. In this case the val-
ues Ary, Ar_ are determined by the expressions (25),
(26) accordingly and the measured value F should get
the positive values. Let’s consider the work features of
the measurement method, which are stipulated by its
specific technical implementation.

We shall consider the isotropic case (W,, = W; =
0), that corresponds to radiowaves propagation in
Aether, fixed regarding the observer (radiolink) at the
presence of 1sotropic atmosphere within the adopted
hypothesis. (It is adequate to such medium as Aether
absence in nature within the modern generally accept-
ed imaginations.) In this case the radiowave propaga-
tion velocity does not depend on the radiation direc-
tion, but depends on the altitude above the Earth’s
surface V(Z) = ¢/n(Z). As Wy = W, = 0 and
gwr = 0, according to (25), (26), (24), we shall receive
Ary = Ar_ = Ar. Then, if in (38) to suppose, that
kop = koa, we shall receive & = 0 and this equalling,
according to a reciprocity principle, does not depend
on the interspace properties. However, the engineering
solution was accepted at this method implementation,
in which the carrier frequencies value of probing sig-
nals, emitted by each of radiolink points, differed. As
kop = koa, ® # 0, that we shall consider A® as the
measurements error. We shall identify the values A®
depending on the parameters change such as g, and R
with (38), (24). We shall estimate probable ranges of
the values change ¢, and R for the calculations fulfil-
ment. The average values g, change from -4.25-1078
m ! in winter up to-5.95-10"® m~! in summer in the
air layer 25-50 m above the Earth’s surface according

to the work data [30-32]. Such data take intermediate
values in spring and autumn. The values g, change on
the average during the day as follows (-3,6 ... -4,9)-10~3
m~! in winter and (-5,5 ... -6,4)-107® m ~! in summer.

According to the work [26], on flat tracts with grass
covering, the values change of the reflection coefficient
module R is within the limits of 0.2 ... 0.5 on the wave
8 mm, in the season of active vegetation, up to 0.4 ...
0.7 after grass withering, remaining approximately the
same if there is a friable snow cover. Thus the highest
values of the reflection coefficient, reached 0.7 ... 0.8,
were noticed in the season of snow melting.

In the work, at A® errors calculating, the range of
the value R change is taken within 0.03 ... 0.07, that
1s stipulated by the mentioned above features of the
reflected wave formation in a radiolink. The selected
change range R is matched to its change range as to
the value, measured in the work [26], and includes the
value R = 0.,04, which is determined in the work from
the field vertical probing results in an experimental ra-
diolink (left-hand piece of the Fig. 3). Such probing was
executed at the end of summer, when the grass cover-
ing represented the withering green. It is possible to
suppose on the basis of the work results [26] and ver-
tical probing data, that the values R & (0,04 — 0, 05)
are close to average value in a radiolink during the part
of the year, since September till January, in which the
measurements were executed. We shall use such change
range R at fulfilment of the ethereal wind parameters
estimations.

The calculation results of A® error values and Ay
values are presented on two pieces of the Fig. 4 depend-
ing on the gradient g, values for three values R.

Abscissa axis for these pieces is common. The values
gn and the values, conforming to them Deltar are giv-
en for visualization on it. The conformity between these
values was established with the help (24). The values
A® and Ay in grades were taken on ordinate axises.
On the lower piece, for R = 0.05, two curves are given,
i.e. Apa(gn) is the continuous line and App(g,) is
the broken line. As it is visible, the curves are shifted
regarding each other. It was stipulated by the values
difference of probing signals carrier frequencies, as the
results in errors A® occurrence. The curves Ap4(gn)
and App(gn) represent the maxima and minima po-
sition of interference patterns in the points A and B.
(The analogue is the interference pattern in an optical
interferometer). The radio interferometer working sec-
tion, within which the measurements were conducted,
is indicated by the heavy straight line section in the
bottom part of the piece. The same relations for val-
ues R = 0.03 and R = 0.07 are reflected in the piece
by the curves Ag4(gn), shown only within the radio
interferometer working section. The errors A® calcu-
lation results, executed for three values R are given on
the upper piece of the Fig. 4. The value g, change
range is indicated by the broken line, i.e. the stroke
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Figure 4: The measurement error relation to the verti-
cal profile gradient of the refraction coefficient

section in this piece bottom, which was determined
from the works [30-32]. Tt follows from the Fig. 4 and
calculations results, that the value A® changes in all
the indicated gradient g, change range in the follow-
ing limits: at R = 0.04 from A®,,;, = 0.870 up to
AP, g = 1.180; at R = 0.05 from A®,,;,, = 1.090 up
to A®,, 4 = 1.430. The calculations have shown, that
the error A® is systematic and can be considered as
the correction.

The diurnal and seasonal variations of ambient tem-
perature can result in the radio link geometry change
— the value Ary change, and at foa # fop the er-
rors Ad®p occurrence is possible. It can be supposed,
that the radiolink length remains invariable, since the
radiolink final points are arranged on concrete build-
ings, the foundations of which are in an ice-free soil
layer at almost constant temperature. Nevertheless,
the errors calculation DFT was executed in the suppo-
sition, that the whole radiolink was located on concrete
foundation with the length 13000 m. It has appeared,
that the value ®r < 0.01% in the temperature range
galaev.tex AT = 50°C. A bit larger errors can occur at
altitudes temperature change of radiolink final points.
Adr < 0.05° at AT = 50°C in this case. The cal-

culations are conducted at R = 0.07. As it 1s visible

0 | { |
6 gWr,m/C'm

Figure 5: The measured value relation to the ethereal wind
velocity gradient

the errors A®p are small, and they can be neglected.
The executed analysis has shown, that the measure-
ment method is tolerant practically in an isotropic case
to change the environment parameters. The detected
errors A® are insignificant and represent systematic
displacement, which we shall consider as the correction.

In an anisotropic case (Wyp > Wi > 0, that corre-
sponds to the positions of the initial hypothesis) from
(38), (25), (26) follows, that the measured value ®
depends on a radial component gradient of the ethe-
real wind speed gWr and the value R. The calcula-
tion results of the relations ®(gw,), executed at g, =
—5-107% m~! are given for four values R in the Fig. 5.

The values @ are put in grades on an ordinate axis.
The curves family, given in the Fig. 5, allows to de-
termine the values gy, by the value & measurement
results. As the value gw, is determined as a profile
derivative W,.(Z), so the value ® is proportional to
the ethereal wind W, speed.

The expressions (38), (25), (26) demonstrate the rel-
evant property of the accepted measurement method,
necessary for this research problem solving. The mea-
sured value is not equal to zero (the correction value is
taken into account) only in the case, when two effects
of the ethereal wind, 1.e. the anisotropy effect and the
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altitude effect, take place simultaneously. Really, it is
casy to see, that ® # 0 only when W, # W,y # 0.
In other cases, when Wi, = Wy (ie. gw, = 0) or
Wiup = Wy = 0, the measured value & = 0. In other
words, the method is responsive to the Earth’s rela-
tive movement and electromagnetic waves propagation
medium — the Aether only in the case, if this medium
will form a gradiant layer near the Earth’s surface at the
motion, i.e. if the medium shows the viscosity property
— the property intrinsic to material mediums, which
are derivated from separate fragments. (Therefore; the
anisotropic effects and altitudes can be found out with
the reviewed measurement method in the unified mea-
surement act. The space effect also can be found in this
unified measurement act, as the same measurements re-
sults should be subjected to the averaging procedure in
the sidereal time scale for periodic components detec-
tion.

6. The measurement technique

The probing signals I4 and Ip were emitted towards
one another from the points A and B accordingly. Si-
multaneously the probing signals reception and their
processing according to the adopted measurement way
were performed in each of the points. The measured
values Apy and App were recorded on the recorders’
tapes in both points. The time marks were performed
in the point A and were transmitted with the signal
I, to the point B. These marks were recorded syn-
chronically with both points of the recorders in such
a way. The measurements were conducted continuous-
ly and around-the-clock. The instrumentation calibra-
tion and control of its operation implemented with the
self-contained device, which performed the testing sig-
nal with controled parameters and the spectrum similar
to the probing signal spectrum. Such operations were
conducted at regular intervals, as a rule, 1 time for 1
operating hour.

7. The processing technique of
measurement results

The measurement results processing of the values Apa
and Aypg included the calculation procedures of the
measured value @ ; its diurnal variation within separate
sidereal day ®4(S); its diurnal variation within sidere-
al day, averaged for the whole measurements cycle of
W; root-mean-square deviations g .

The values Ay and App were shown on sepa-
rate chart tapes like continuous records. The signal
amplitude record was used for the sites allocation, exe-
cuted at hydrometeors falling. Such sites were removed
from further processing. The sidereal time marks were
synchro recorded on all tapes. The values Ap4(S)

Table 1: Distribution of measurement time on months
of the year

Month of the year | IX X XI | XII I
Common
measurement 278 | 193 | 165 | 300 | 352

time (hours)

and App(S) readouts were made, they were recorded
in the table of the conforming observations date from
these tapes with the separate slide scale, in one hour of
the sidereal time. In the same table, the values of the
measured value ®(S) were recorded, calculated on the
formula (10) for each of this sidereal day hours. The
sequence of such numbers obtained for separate sidereal
day, describes diurnal variation ®4(S). The calculated
values were recorded in the other table. The average
value of the measured one was calculated for each hour
of this table sidereal day

2 (5) = @; (:9), (39)

™| =

j=1

where p is the quantity of the value ® readouts, made
during the whole cycle of measurements, in the sidere-
al time equal to S'. The root-mean-square deviations
of values @ from its average value were calculated for
each hour of the sidereal time with the following known
expression [34]:

1/2
=3 [ -] ¢ (o)

T (S) ==

8. Measurement results

The results are considered in the work, which were ob-
tained during 5 months, since September 1998 till Jan-
uary 1999. The measurements were conducted around-
the-clock, except both weekends and holidays as well
as the cases, when the electric power was not supplied
to one of the measuring points for technical reasons.
The general time of continuous measurements was 1288
hours. The measurement time distribution on months
of the year is shown in the Tab. 1.

The distribution of readouts quantity of the mea-
sured value A® on sidereal day time, for the whole
measurement cycle (5 months), is shown in the Tab. 2.

In the Fig. 6 the examples of measurement result
records, 9" November 1998 are shown.

The figure is composed from pieces mated in time
of three chart tapes with the following values records:
signal amplitudes, adopted in the point A (the upper
curve); the phase invariant A4, the phase invariant
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10 grade |

' APy S S B | . |

Figure 6: The example of registered values records

Table 2: Distribution of readouts quantity of the measured value on the sidereal day time

Sidereal time (hour) 11213 |45 |6 |7 |89 |10|11]|12
Quantity of readouts | 53 | 54 | 55 | b4 | 54 | 50 | 50 | 52 | 51 | 52 | b3 | 53
1314 (15|16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
51 | 52 | b4 | b5 | b7 | 54 | 54 | 57 | b5 | b5 | b5 | 58

App (lower curve). The pieces illustrate the typical
changes of the registered values. Speeds of the chart
tapes drive are 20 mm/hour. The vertical strokes repre-
sent time marks in the figure. The digits under strokes
indicate the sidereal time value in hours. The time flow
direction is from right to left. The scale sections for
a signal amplitude change estimation in decibels and
phase invariant values change in degrees are marked in
the figure right section. The change of time difference
between the values Apy and Agpg, i.e. the change of
the measured value ® = Ay —App can be seen in the
figure. From the moment S = 14 hour up to S = 21
hour, the value ® has changed to ~ 11°. The differ-
ence between values Ap 4 and App fluctuations can be
explained by the following. The radiowaves are propa-
gated in counter directions in a radio link. According to
the initial hypothesis, their propagation medium is the
Aether — material medium, having the properties of
viscous and compressible gas. (The gradiant speed layer
is formed in the Aether flow at Aether motion near the
rough surface, as well as at motion of any viscous and

compressible gas, and such motion can be accompanied
by this flow parameters fluctuations. (Other causes of
such fluctuations are possible also).

The ethereal wind speed fluctuations and this speed
gradient gw result in values fluctuations Ay, and
App. Tt follows from (25), (26) and lower pieces of
the Fig. 4, that such fluctuations are counter corre-
lated. The radiowaves propagation in the Aether oc-
curs in isotropic atmosphere available at the same time.
Known atmosphere parameters fluctuations [29] also
will result in fluctuations Aps and App. It follows
from (23) and lower piece of the Fig. 4, that the fluctu-
ations g, result in the correlated fluctuations of values
Aps and App. (Therefore, the fluctuations of each
values A, and App within the adopted fluctuation
hypothesis are the fluctuation superposition, stipulated
by the indicated causes) Besides, it follows from (16),
(17), that gn4 # gn— is at gw, # 0. In this case the ra-
diowaves refraction, distributing in the driving Aether
in counter directions, is various. The radiowaves path-
ways pass with the distinguished characteristics in the
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Figure 7: Mean diurnal variation of the measured value

space field, and the reflecting sites on the Earth’s sur-
face are shifted regarding each other. It can result in the
values Ay, and App fluctuation decorrelations. The
reviewed features of the values Apy and App fluc-
tuations formation illustrate the distinctions available,
which are visible in the Fig. 6.

The systematic measurement results were subjected
to statistical processing. The mean diurnal variation of
the measured value within sidereal day & (5) is given
in the Fig. 7

The sidereal time S in hours is marked on an abscis-
sa axis, the measured value in grades is marked on an
ordinate axis. The vertical strokes indicate confidence
intervals, defined as @ (S) &+ og (). It follows from a
Fig. 7, that the measurement results are not definitely
zero and are not accidental observation errors. The re-
lation @ (S) has the expressed form of the varied value
with the period, equal to one sidereal day, i.e. the mea-
sured effect has a space parentage. It is shown above,

_~7that the measured value is not equal to zero point only
in the case when two effects of the ethereal wind, i.e.
an anisotropies effect, stipulated by the Earth’s relative
movement and radiowaves propagation medium as well
as the altitude effect, stipulated by the speed gradiant
layer in this medium flow available, take place simulta-
neously. The positive measurement results, given in the
Fig. 7, demonstrate, that these both required ethereal
wind effects take place simultaneously. Therefore, the
space effect development, the anisotropy effect and the

altitude effect are shown in the unified experiment, in
the unified measurement act.

Let’s compare the measurement results of the work
to the results [5] and [11]. (We shall use maximum rat-
ings of the measured values at matching. We’ll define
the values gw,x with the relations ®(gw, ), which were
given in the Fig. 5. We shall call such values gw,x
to be measured. The measured gradient values of the
ethereal wind speed horizontal component gw x can be
found as follows

IWK = gwri /[ cosa, (41)

that follows from the expressions (35) - (37) results.
The expression (37) allows to compare the measurement
results of the work to the data [5, 11]. Really, having
put in (37) Z = Zg can be found, that

_ gwrk €75 sin Oy + our)
Wuy = -
bBcosasin (dpr + i)

(42)

The expression (42) allows to calculate the values
Whar with the measured values gw,x. We shall des-
ignate the values WM, calculated with (42), as Wik
and treat this value as follows: Wik (is the horizontal
component of ethereal wind speed on the geographic
latitude ©pr, the altitude Zas, calculated by the mea-
surements results of the ethereal wind velocity gradient
at the latitude @y and the altitude Zg .

Let’s substitute the value Wy, defined by (42), in
(36). Let’s receive, that the radial component of the
ethereal wind speed in a radiolink can be determined
with the following expression

Wrk = gwri (775 —1) /8. (43)

This speed horizontal component is equal accord-
ingly to

Wk = W,k / cosa. (44)

Calculated with (43), (44) we shall call also the val-
ues W,k and Wg to be measured.

The parameters measurement results of the ethereal
wind and the work results [5, 11] are listed in Tab. 3.

The first column of the Tab. 3 represents the value
measurements result @ (5),,,, in grades. The columns
2,3,4 are the calculation results of the ethereal wind
parameters executed with the expressions (41), (44),
(42) accordingly. The data about the ethereal wind
parameters are shown in the table like fractions. Mul-
tipair numerator corresponds to the parameter value
obtained at R = 0.04, and denominator - at R = 0.05.
Such form of the measurement results representation is
stipulated by those, that the systematic values R mea-
surement was not conducted during the experiments.
The digit in the column 2, given in brackets, represents

the calculated value gWK with (37), (41), that we shall
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Table 3: The ethereal wind parameters

1 2 3 4 5 6
@, grade | gwr,m/sm | Wi, m/s | Wyg, m/s | War, m/s [5] | War, m/s [11]
14 22 (9,05) B 80 9000 6000

call as the anticipated ethereal wind velocity gradient
value in Kharkov. The column 5 represents the max-
imal ethereal wind speed value, obtained by Miller at
measurement results averaging, executed in the obser-
vatory Mount Wilson in April, August and September
1925 [5]. The column 6 represents the maximal ethereal
wind speed value, measured in the observatory Mount
Wilson in the experiment [11], 1929.

The executed estimations have shown, that the hor-
izontal component of ethereal wind speed reaches the
value Wx & 1414 m/sin Kharkov: This work measure-
ment results are recalculated to the observatory Mount
Wilson location with the expression (42). The obtained
value Wik ~ 8490 m/s, that is close to the result [5]
Whar = 9000/s. A bit smaller values Wik (allowing
the estimations at R = 0.05), in comparison with the
result [5], can be explained with different conditions of
the experience realization. The cross-country terrains
measurement are conducted on the slightly cross ter-
rain. The ambient relief altitudes difference is about 20
m. The experiment [5] was executed at a mountain top
and the ambient terrain was much below the measure-
ment conducting place. It can be supposed, that in the
first case the terrain ambient relief affect on the ethereal
wind speed value is more, than in the case of the work
[5]. Such supposition about the surface and local sub-
jects influence (hills, buildings, located closely to the
radiolink, etc.) has been confirmed at the results com-
parison [5] and [11]. So, the ethereal wind speed smaller
values in [11] in comparison with the data [5] are ex-
plained in [7] by Aether flow deceleration with buildings
walls, in which there was this work author’s interfer-
ometer [11]. Miller [5] built a light wooden house for
the measurements realization in the observatory Mount
Wilson. There were continuous windows made of white
canvas on all its sides. In' 1929 Michelson, Peas; Pearson
[11] conducted the similar experiment in a fundamental
building of an optical workshop in Mount Wilson ob-
servatory. The ethereal wind measured speed was no
more than 6000 m/s as a result.

The ethereal wind speed value, measured in a radio
frequency band at the work, is close to the ethereal wind
speeds values, measured in electromagnetic waves opti-
cal range in the experiments of Miller [5, 6], Michelson,
Peas, Pearson [11]. Such comparison results can be con-
sidered as mutual confirmation of the research results
veracity, the experiment [5, 6] and the experiment [11].

The ethereal wind velocity gradient measurements

were not performed in former works, we can compare
the measured values gy g with the anticipated (calcu-
lated) value. As we can see from the table 3 (column
2) the value gwx measurement results are close to its
calculated value.

The executed analysis has shown, that this work re-
sults can be explained by radiowaves propagation phe-
nomenon in a space parentage driving medium with
& gradiant layer speed in this medium flow near the
Earth’s surface. The gradiant layer available testifies
that this medium has the viscosity — the property in-
trinsic material media, i.e. media consisting of separate
particles. Thus, the executed experiment results agree
with the initial hypothesis positions about the Aether
material medium existence in the nature.

9. Conclusion

The parameters measurement method of anisotropic
media of electromagnetic waves propagation was offered
and realised in the range of millimeter radiowaves at the
work. The systematic experimental research results, ex-
ecuted near the Earth’s radiolink of a line-of-sight, have
shown:

— the Earth’s relative movement and radiowaves
propagation medium available;

— the radiowaves propagation medium flow has a
space origin;

— the radiowaves propagation medium has the vis-
cosity — the property intrinsic to material media con-
sisting of separate particles.

The work results can be considered as the experi-
mental hypothesis confirmation about the existence of
such material medium, as the Aether, in the nature.
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