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ON THE POSSIBILITY
OF THE AGROGLYPHS EMERGENCE
UNDER THE INFLUENCE OF COSMIC FACTORS

Based on the study of the phenomenon of wheat stalks regular lodging on a large area (Vozne-
senovsky phenomenon), the possibility of linking this and other similar phenomena (agroglyphs) of natu-
ral origin with the action of cosmic factors is analyzed. The criteria features of the phenomena under con-
sideration and particular structural features of the phenomenon under study are determined. It is shown
that in order to explain the totality of facts, the most promising is to attract the idea of a short—term radia-
tion effect of sufficiently high energy on the entire plant array. This point of view is quite consistent with
the features of the structure and physiology of cereal crops stems. The reason for the wheat stalks lodging
could be the heating of their nodes under the action of a pulse of microwave radiation. The preference
for microwave radiation, but not infrared radiation, is physically justified. The supposed source of the
microwave radiation pulse is the development of a meteor phenomenon generated by the intrusion into
the Earth’s atmosphere of a meteor body containing a significant mass of water ice. The paper shows that
in this case, one can expect the appearance of a pulse of forced (maser—type) radiation at a wavelength
of 1,35 cm. This radiation can reach the Earth’s surface quite freely. Calculations of the energy and mass
of a meteor body, which capable to generat the considered effect, are in good agreement with the data of
meteor astronomy. Orderliness in the lodging of stems is explained from the standpoint of heliotropism
of plant development. The general aspects of the agroglyphs appearance connection with the manifesta-
tions of meteoric activity and the prospects for the development of the study are discussed.

Keywords: meteoroids, meteor phenomena, agroglyphs, instrument complex, analyzed, crop circles.
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ArporandpTepAiH, Fapbill DaKkTOpAAPbIHbIH, dCepiHeH
nanAa 60AY MYMKIHAIT TypaAbl

bupaai cabakTapbiHbiH YAKEH aymakTa TypakTbl OpHaAacy KyObIAbICbIH 3epTTey HerisiHae
(Bo3HeCEHOBCKMIM KYObIAbICbI) OCbl >X8He 0acka Aa ykcac Taburm KyOblAbICTapAbl (arporandrep)
Fapbill (hakTOpAAPbIHbIH 8cepiMeH BariAaHbICTbIPY MYMKIHAIM TaapaHaAbl. KapacTblpblAbin OTbipFaH
KYObIAbICTAapAbIH, KpUTEPUAaAAbI BEATiAepi >kaHe 3epTTeAeTiH KyObIAbICTbIH, HaKThl KYPbIAbIMABIK,
epekileAikTepi  aHbiKTaAAbl. DakTiAep >KMbIHTBIFbIH TYCIHAIPY YywiH OyKiA eciMaik maccuBiHe
JKETKIAIKTI >KOFapbl 3HEPrusiHbIH, KbICKQ Mep3iMAI paAMauMsiAbIK, 8cepi TypaAbl MAesHbl TapTy eH
nepcrnekTuBaAbl GOAbIN TabblAaAbl. ByAa ke3kapac ABHAI AakbIApap CabakTapblHbIH, KYPbIAbIMbI MeH
(PU3MOAOTUSChIHBIH epeKLeAikTepiHe CalKkec KeAeai. buaait cabakTapblHbiH OpHaAaCyblHbIH ce6ebi
MUKPOTOAKbIHABI COYAEAEHY WMIMYAbCIHIH 8CEepiHeH OAAPAbIH LUbIHAAPbLIH KbI3ABIPY GOAYbI MYMKIH.
MHpaKbI3bIA COYAEAEHYAEH TOPI MUKPOTOAKbIHAbI COYAEAEHYre apTbiKWbIAbIK, 6epy (U3MKAABIK,
TYPFblAQH HEri3AeAreH. MUKPOTOAKbLIHABI COYAEAEHY WMIYAbCIHIH GOAXaMAbI  KO3i-KypaMblHAQ
CYy My3blHbIH €A8Yip Maccacbl 6ap MeTeopAblk, AeHeHiH YKep aTmocdepacbiHa eHyiHeH TyblHAaFaH
METEOPABIK, KYObIABICTbIH, AaMmybl. YKymbicTa BGYA >KaFaanAa TOAKbIH Y3blHAbIFbI 1,35 cM GoOAaTbIH
MaXBYPAI COyAGAEHY MMMYAbCIHIH (Aa3ep TYpiHiH) nanaa GOAYbIH KyTyre 60AATbIHAbIFbI KOPCETIATEH.
KapacTbIpbIAbIN OTbIPFaH 8CEPAi TYAbIPYbl MYMKiIH METEOPAbIK, AEHEHIH 3HEPrusicbl MEeH MaccacblH
ecentey MeTEeOpPAbIK, aCTPOHOMUSI AepekTepiMeH >akcbl yraeceai. CabakTapAblH OpHaAaCybIHAAFbI
TOPTIN 6CIMAIKTEPAIH AAMYbIHbIH, TEAMOTPONU3MI TYPFBICbIHAH TYCIHAIPIAEAi. ArporAndTepAiH nanaa
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GOAYbIHbIH METEOPAbIK, OEACEHAIAIKTIH, KepiHicTepiMeH 6ariAaHbICbIHbIH >KaAMbl acreKkTiAepi >kaHe
3epTTeyAiH AaMy NepcreKkTUBaAaPbl TAAKbIAQHAADI.

Tyiin ce3aep: MeTeoponaTap, MeTeop KyObIAbICTapbl, arporAndTep, acnanTtap KeleHi, TaaAay,
ericTik weHbepaepi.
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O BO3MOXXHOCTU BO3HMKHOBEHUS arporAucos
noA BO3AEHCTBMEM KOCMMYeCKMX (hbakTopoB

Ha ocHoBe 13yueHns (heHoMeHa PeryAspHOro NoAeraHuns CtebAen nieHnLbl Ha GOAbLION NAOLLAAM
((peHOMeH Bo3HeceHOBCKOro) aHaAM3MpyeTCsl BO3MOXHOCTb CBSI3M 3TOMO M APYTMX MOAOGHbIX IBAEHMUI
(arporancoB) ecTeCTBEHHOro NMPOUCXOXKAEHMS C AENCTBMEM KOCMMYecknx akTopoB. OnpeaseneHbl
KpUTEPUAAbHble MPU3HAKM PACCMATPMBAEMBIX SIBAEHWIA UM KOHKPETHble CTPYKTYypHble OCOBEHHOCTU
UCCAEAYEMOTO  siBAEHMs. [1oKaszaHO, 4TO AAS OObSCHEHWS COBOKYMHOCTM (hakToB Hamboaee
MepcrekTUBHBIM SBASIETCS MPUBAEUYEHME MAEN O KPAaTKOBPEMEHHOM PaAMALLMOHHOM BO3AENCTBUM
AOCTAaTOUYHO BbICOKOW SHEPr1K Ha BECb PACTUTEAbHbI MAaCCKB. JTa TOUKA 3PEHMS BMOAHE COrAACYeTCs
C OCOGEHHOCTSIMM CTPOEHUS U (PUBMOAOTMM CTEBAE 3EepPHOBbIX KYAbTYp. TTPUUMHONM MOAeraHus
cTebAeit MWeHMLbl MOXKeT ObiTb HarpesB WX BEpPXYLUEK MOA AEMCTBMEM MMIMYAbCAa MUKPOBOAHOBOIO
usAyyeHusi. [lpeanouteHne MMKPOBOAHOBOIO M3AyYeHMsl, a He WHpaKpacHoro, ¢uanyeckn
onpaBaaHo. lNpeanoAaraeMbiM MCTOYHUKOM MUMMYAbCA MUKPOBOAHOBOTO MU3AYYEHMS SIBASIETCS Pa3BUTUE
METEOPHOrO SIBA€HMSI, BbI3BAHHOrO BTOPXKEHWEM B aTMoCepy 3eMAN MEeTEOPHOr o TeAa, COAEp>KaLLero
3HAUYMTEAbHYIO MacCy BOASIHOTO AbaAd. B paboTe nokasaHo, UTO B 3TOM CAyYae MOXHO OXMAATb
MOSIBAEHMS MMIYAbCA BbIHY>XKAEHHOIO M3AyYeHus (Ma3epHoro Tmmna) ¢ AAMHOM BOAHbI 1,35 cM. D70
U3AYYEHME MOXKET AOCTUIaThb MOBEPXHOCTU 3EMAM AOCTATOMHO CBOGOAHO. PacyeTbl 3HEPrMM U MACChl
METEOPHOro TeAa, KOTOpble CroCOOHbI BbI3BaTbh paccMaTpuBaembiin 3hheKT, XOPOLIO COrAaCyoTCs C
AQHHBIMW METEOPHOI aCTPOHOMMU. YNOPSIAOUYEHHOCTb B MOAEraHnu ctebAei OObICHSETCS C TOUKM
3pEeHUs reArMoTponM3aMa pasButus pacteHuin. O6CyKAQOTCS O6LIMe acrnekTbl CBA3M MOSBAEHUS

arporaMgoB C NPOSIBAEHUSIMM METEOPHOM aKTUBHOCTU M NEPCreKTUBbI PAa3BUTUSI MICCAEAOBAHMS.
KAtoueBble CAOBa: METEOPOMADI, METEOPHbIE IBAEHMSI, arpOrAnbI, MPUBOPHbI KOMMAEKC, aHAAK3,

KPYrv Ha MOASIX.

Introduction

Agroglyphs are one of the phenomena that attract
general attention, but remain outside the limits of
scientific research due to the lack of reliable data
and clear explanations. Without going into details of
the phenomenon history, many provisions of which
may be in doubt, we note some of its features.

Agroglyphs are understood as structures formed
by fallen stems, which from time to time arise in the
fields of cereal plants. Their common name is “crop
circles”. At the same time, precise geometric shapes
and even more complex drawings arouse reasonable
suspicion of the hoaxers actions. Therefore, the
authors appeal to agroglyphs with a simple structure,
the randomness of which indicates the action of
natural factors.

But, nevertheless, the sudden lodging of cereal
stalks in fairly large areas of fields is not news for
agronomy, but rather a problem from the point of
view of harvesting. Agricultural specialists analyze
its nature from the point of view of plant physiology
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and the effect of the phenomenon on grain yields
[1-3]. Quite clear criteria allow to distinguish them
from what is connected with human activity. A
morphological study of the phenomenon showed
that the stems in natural agroglyphs are flattened and
twisted, but not broken. At the same time, there may
be a clockwise or counterclockwise twist in the same
figure. Sometimes there are layers of stems twisted
in opposite directions. The curvature of the ears at
the joints is characteristic. The deformation begins
about 3-5 centimeters from the ground at the level
of the first knee of the ear. The bending angle at this
level can reach about 90 degrees. The expansion of
the stem node is noticeable (Fig. 1) [4].

The appearance of cavities in the nodes of plant
stems, resembling traces of internal heating, is
clearly detected. The situation is more complicated
with the evidence that observed:

- changes in the structure of DNA;

- increased infrared radiation inside and outside
the figure;

- changing the magnetic field inside the figure;
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- the increase in the radiation background is
about three times compared to the normal back-
ground;

- the occurrence of “crop circles” in the fields
at night, in the morning and just for a few seconds.

Figure 1 — Curved stems of cereals from agroglyphs.

The lying stems have a spiral twist, and each
stem lies neatly next to the other. There may be
intact tufts within the area of lying stems.

On the territory of Northern Kazakhstan, huge
areas are sown with grain crops every year. In this
regard, it seems strange that there are usually no
reports about agroglyphs. But, as it turned out, the
problem lies in the lack of attentive observers. This

is confirmed by the example of an agroglyph that
appeared near the village of Voznesenka at the end
of July 2019. Let’s consider some details of this
phenomenon.

Voznesenovsky phenomenon

We will talk about a structure that arose in a
wheat field near the village of Voznesenka in the
North Kazakhstan region (N 54° 40° 16.464” E 68°
48’ 57.6”), located about 30 km southwest of the
regional center — the city of Petropavlovsk (Fig. 2).

Physics teacher E.A. Lyubenkova drew attention
to the appearance of the phenomenon on the morning
of July 25. And the next day, a group of researchers
from the North Kazakhstan University, which
included the authors of this article, went to the place.
The area of interest to us was not far from the village
on an irrigated section of the field to the left of the
road leading from Petropavlovsk to Voznesenka.
The height of wheat stalks in some places reached
one meter, but on average it was somewhat lower.
The presence of a quadcopter made it possible not
only to take pictures of the general contour of the
field area with the lying stems, but also to make sure
that people, large animals and vehicles did not enter
the study area. Moreover, the lying stems were, as
it were, laid and intertwined. The size of the area
with the lying stems was approximately 100 x 110
meters.
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Figure 2 — Location of Voznesenka village on the map.
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There are three types of sites in this arca. Along
with the sites where the wheat was not damaged,
there were sites of wheat laid in spiral waves from
the root (a “chainmail” pattern) and sites with
wheat laid in half the growth of the stem. Attention

is attracted to such a feature as the presence of a
sharp border between sites with laid stems and
completely undisturbed wheat. The width of the
transition zone, if you call it that, does not exceed
1 -2 cm (Fig. 3)

Figure 3 — Some sections of the field with wheat stalks laid.

This circumstance is hardly compatible with
the idea of the participation of air vortices in the
occurrence of the phenomenon. This is even more
strongly contradicted by the presence of narrow
(30 — 40 cm) and long (3 — 5 meters) grooves
with stems laid at the bottom and very sharp

edges. Obviously, the physical factor affecting the
stems had the property of a sharp drop in intensity
towards the geometric edge. Ordinary air vortices
do not have such properties. As for the nature of
stem deformation, it fully corresponds to the above
description (Fig. 4).

Figure 4 — Wheat stalks from the sites with lying stems.

The bend at the basal node is the smallest, it
reaches its maximum value near the second or
third node of the stem. At the same time, even
with a general bend of almost 180 degrees (half
a circle), when laying the plants on the ground,
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the internodes — parts of the wheat stem, remained
straight. Bending when laying the stems occurred
only at their nodes. For a short period of action of a
certain factor, they seemed to become plastic, and
then hardened again.
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The reason for the mass lying of cereal stems

Initially, there are several reliably established
facts. Softening and bending of wheat stalks at their
nodes; orderly position of lying stems; the presence
of sharp boundaries of of an unknown physical
factor action. It is premature to use some exotic
mechanisms to explain them. The plasticity of plant
tissues is fully explained by the heating of the cereal
stem nodes. The experience of a modern physical
laboratory suggests that the fastest and most gentle
volumetric heating of a biomaterial is possible when
itabsorbs radiant energy in the infrared or microwave
range. The problem lies in formulating a hypothesis
about the nature and source of such radiation on the
basis of reasonable physical concepts.

Let’s first consider some features of infrared
radiation. According to available data, liquid water
absorbs infrared radiation extremely strongly
(especially in the near and middle IR — range). In
this case, the total absorption of the radiation flux
occurs on the path of the order of tens of microns
[5 — 9]. This is interesting from the point of view
that a beam pulse of infrared radiation of sufficient
power will not be absorbed in the total volume of
plant biomass, but will generate something similar
to a surface burn. In addition, IR — radiation is
strongly absorbed in the atmosphere. This makes

Crtebenb — CONOMUH:
nooyepenHoe ,
pacnonpxeHue
JINCTbe CreBens (conomuHa)

Jlucrosan NnacTvHa

it doubtful, that flow of IR — radiation can give
rise to the phenomenon under study. At the same
time, microwave radiation is also well absorbed
by liquid water, but the absorption coefficients are
several orders of magnitude lower. That is, the
heating of the cell fluid in plants during microwave
irradiation will cover the entire volume of the plant.
In particular, this is taken into account in the design
of microwave heaters operating at a wavelength of
about 122 mm (the maximum absorption coefficient
of liquid water) [10—11]. So, the assumption about
the occurrence of the phenomenon of agroglyphs
under the action of microwave radiation fluxes looks
physically justified. Before discussing possible
sources of such radiation, it is necessary to estimate
the energy flux densities required for the occurrence
of the phenomenon.

Of course, you should first take into account the
structural features of the cereal plants stems. The wheat
stalk is straight and hollow inside — a straw with inter-
nal partitions. At their locations there are compacted
swellings — nodes (Fig. 5). Thanks to the nodes, the
stem becomes highly resistant to external influences,
in particular, to the wind. Tubular internodes are locat-
ed between the nodes. The growth of the wheat stem
occurs due to the top of the stem and the base of the
internodes. Because of the presence of several growth
zones, the stem elongates very quickly [1 —3].

MNonocre crebnA

Meperopogka yana

MposogAwKe NyyKn

Figure 5 — The structure of the wheat stem.
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The stem is hollow along its entire length and
consists of 5 — 6 internodes. The height varies
from 70 to 150 cm. The internodes have different
thicknesses: upper — 2.5 — 4.0 mm, lower — 3.0
—6.0 mm. The lower internode is the shortest. The
resistance of a plant to lying is determined by the
height of the stem, as well as the length and thickness
of the lower internode.

The development of the plant body depends
on the influence of various meteorological factors,
as well as on the pressure and weight of its own
parts, which constantly change during growth. The
plant is also subjected to dynamic loads, including
impact forces of various durations. Their sources
arc winds, rain, hail and others. The above —
ground part of the plant has a large windage and
would easily break if there were no elements of
resistance. The mechanical parameters of the plant
tissue play a major role in the plant strength. Straws
of rye, wheat, barley give arc bends if the ears are
filled with full grain. This is due to the mechanical
rigidity of the internode tubes and the relative
malleability of the nodes. In the nodes of cereal
plants, at a certain stage, there is a rapid process
of cell division — their growth. The nodes contain
much more moisture than the internodes. From the
point of view of bending deformation, nodes can
be considered as hinges.

The increased water content in the nodes should
contribute to the absorption of the microwave
radiation flux. Due to the heating of the nodes, their
tissues can soften, giving the “hinge” the ability to
rotate, which determines the possibility of twisting
and lying of the stems of cereal plants. It should be
noted that the temperature of plant tissues cannot
rise to more than 50 degrees Celsius, because at
higher temperatures plants usually die. The results
of experiments on the effect of microwave radiation
on wheat stalks are presented on the Internet,
and they generally confirm the assumption under
consideration [12].

To calculate the amount of energy absorbed by
a node during heating, we represent it as a cylinder
with a diameter and a height of 5 millimeters.
Its volume will be approximately 107 m®. Let’s
determine the mass of water in the node of the cereal
plant stem. The water content in the wheat stalk
in the initial phase of grain ripening (namely, this
condition is recorded) is on average 50%. In nodes,
this content should be higher. Let’s take it equal to
60%. Then the mass of water in the node (taking
into account 25% of the voids volume) will be about
4.5 %107 kg.

Using the well — known formula
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O, p=Cm-At,

and, assuming that under the influence of an external

factor, the temperature of the node increased by At =

20°C, it is easy to estimate the energy O . absorbed

by the plant node. It turns out to be equal to 0.38 J.
Based on the obvious ratio

Qnode

W=t

S

node

where § | is the cross—sectional area of the stem
node, it is possible to calculate w — the radiation
energy flux density per unit cross—sectional area of
the stem node. It will be approximately 1.5x10* J/
m?.

Thenitis possible to calculate the total energy Q-
required to create a large agroglyph with a diameter
of 100 meters, comparable to the phenomenon under

consideration:
=w-S
Qtot agr

This energy will be approximately 1.2x108 J.

However, these integral characteristics do not
fully characterize the process of the phenomenon
formation. It is also necessary to take into account
the power of the radiation flux per unit area, which
depends on the duration of the events development.
Since the formation of the agroglyph takes from
1 to 10 seconds, the value of this quantity should
be expected in the range from tens of thousands
of W/m? to thousands of W/m? And this is very
interesting, because it assumes the presence of a
radiation source much brighter than the Sun. Let’s
consider the supposed nature of such a source and
the mechanism of its emission of a microwave flux.

Meteor phenomena as a possible source of
stimulated emission

Science knows only two natural phenomena
in which the release of energy has a concentrated
character and a value comparable to that required
for the emergence of agroglyphs: these are
lightning (energy 10%— 10" J [13 — 14]) and meteor
phenomena. Lightning can hardly be responsible
for the appearance of agroglyphs, since most of
the discharge energy is spent on creating a shock
wave, air ionization and a light flash. Concentrated
generation of microwaves from lightning has not
been detected. Finally, on the eve of Voznesenovsky
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phenomenon no thunderstorms were observed in the
nearby area. Meteor phenomena are another case.
Let’s call the specific energy of a typical meteoroid
the kinetic energy that a body with a mass of 1 kg
has, flying into the Earth’s atmosphere at a speed
of = =4x10*m/s [15 — 17]. It will be 8108 J. This
value is quite comparable to the energy needed to
create an agroglyph. The question is a mechanism
capable of generating the required density of the
microwave radiation flux. To physically substantiate
its essence, let’s consider some aspects of meteor
phenomena.

As is known, meteors are phenomena in the
upper atmosphere that occur when solid particles
(meteoroids) invade it with cosmic velocities. When
interacting with the atmosphere, meteor bodies
partially or completely lose their initial mass. In
this case, the glow is excited and ionized traces
are formed. Very bright meteors, the brilliance of
which is greater than the brilliance of Venus, are
called fireballs. The remnants of meteor bodies
that generate bright bolides can fall to the surface
of the Earth in the form of meteorites. When the
Earth encounters compact swarms of meteor bodies,
meteor showers are observed, some of which are
active in the summer season [15—17].

Meteoroids moving around the Sun enter the
Earth’s atmosphere at speeds from 11.3 to 73 km/s.
The magnitude of their kinetic energy is much
greater than the energy required for the complete
evaporation of their substance, and the speeds are
much higher than the thermal speed of air molecules.
The mechanism of interaction of a meteor body
with the atmosphere determines their mass. The air
molecules fully or partially transfer their momentum
and kinetic energy to the meteor body. This leads
to deceleration, heating and spraying of the meteor
body. Meteor bodies with masses from 1072 to 0.10
kg, generating meteors from +20 to —4 of stellar
magnitude, completely lose their initial mass during
deceleration in the atmosphere [15 — 17]. When
moving in the atmosphere of larger bodies, with
which bright fireballs are associated, a shock wave
is formed, leading to a decrease in heat transfer and
the fraction of the initial mass lost before the body
loses cosmic velocity. After the passage of meteors,
an ionized meteor trail with a length from units to
several tens of kilometers remains. The initial radius
of the ionized meteor trail can reach several meters,
and it increases with the increasing of ignition
height, speed and size of the meteor body [16].

The analysis of meteor spectra made it possible
to study the mechanism of their luminosity (the
radiation of a plasma cloud that occurs during

the moving of a meteoroid). In the optical region,
meteor radiation is represented by bright emission
lines of atoms and ions of iron, sodium, magnesium,
calcium, silicon, nitrogen, oxygen and much weaker
molecular bands. There is also a weak continuous
background. The range of heights at which meteor
phenomena develop extends on average from 100
to 40 kilometers. The total amount of meteoric
matter per day is about 60 tons. This substance has
a noticeable effect on the gas, ionic and aerosol
composition of the upper atmosphere, as well as
on some meteorological and geophysical processes
occurring at high altitudes.

Broad prospects for scientific research are
associated with the discovery of the possibility of
generating stimulated emission from the region of
meteor plasma tracks. The physical picture of the
meteor phenomenon development is as follows.
During the penetration of the meteor body into the
denser layers of the atmosphere and the formation
of a shock wave front, the vapors of the meteoric
substance are sharply decelerated. The kinetic
energy of the meteor motion is converted into
thermal energy. The resulting cloud of meteor
plasma is replenished due to the destruction of the
meteor body. In this case, the processes of excitation
of atoms, leading to their ionization, prevail over
recombinations.

Theoretically, it is shown that at meteoroid
speeds of more than 60 km/s, the meteor plasma
moves with it, generating rapid changes in the
radiation intensity. Plasma formed along the path of
a meteor in a continuously thickening atmosphere
is a formation similar in emission nature to a gas —
dynamic laser [18]. Recall that in a gas — dynamic
laser, population inversion is created in a system
of vibrational energy levels of gas molecules by
adiabatic cooling of heated gas masses moving
at supersonic speed. The existence of a «laser»
component in the optical spectrum of meteors was
justified theoretically, calculations showed the
possibility of developing processes similar to the
emission of a gas — dynamic laser at a pressure of 0.1
Pa at a height of about 90 km and a concentration of
atmospheric particles of the order of 10" — 10?° m™3.
The theoretical conclusions are confirmed by the
results of studying a large number of meteor glow
spectrograms [16].

Summarizing the general ideas about the physics
of meteor phenomena, we can talk about two types
of processes occurring in different time scales:

1. Relatively slow processes of thermal conduc-
tivity, mechanical rotation and destruction of a me-
teoric body;
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2. Significantly faster brightness oscillation of
a radiating meteor plasma bunch (meteor track),
generating a glow similar to the radiation of a gas —
dynamic laser.

In our case, it is more correct to talk about maser
— type radiation. The question of the molecules na-
ture capable of generating microwave radiation and
present in large numbers either in the composition
of meteor bodies or in the Earth’s atmosphere re-
quires a solution. The choice is limited to water va-
por emitting at a wavelength of 1.35 cm (frequency
22.2 GHz) and hydroxide molecules emitting at a
wavelength of 18 cm [19 — 21]. Both types of maser
sources are widely known in modern astrophysics.
Moreover, if masers on the water radical were dis-
covered somewhat earlier, then water masers turned
out to be much more powerful. Maser sources have
been found both in the Galaxy (circumstellar shells)
and in cosmological objects (Megamasers) [22].
The lines of molecular cosmic masers correspond,
in the case of hydroxyl OH, to transitions between
the levels of the A — doublets of the ground and low-
er rotational levels of molecules, and in the case of
H,O molecules, to transitions between the rotational
levels of the ground vibrational state. The hypoth-
esis of a maser mechanism operating on the basis
of water vapor deserves preference. Their content in
the atmosphere is much higher than the content of
hydroxyl. In addition, water is included in the com-
position of meteor bodies, being in them in a bound
state or in the form of an ice phase [23].

Microwave emission from meteor tracks and
the formation of acroglyphs

For the appearance of a focused flow of
microwave radiation, not only the mechanism of
formation of the active medium itself is important,
but also its size and shape. The trajectory of a meteor
in the atmosphere can be taken as a straight line, and
its plasma trail is close to a cylinder with a diameter
D of the order of units of meters and a length L of
about 10 km on average. Taking into account the
finiteness of the meteor body speed (and the non
— instantaneous formation of the active medium),
from the point of view of signal amplification, the
determining role have the quanta, generated in the
initial region of the track (Fig. 6).

From the point of view of the problem under
consideration, quanta that have a direction of
motion far from the axis of the cylinder cause losses
(scattering) of the energy of the active medium. At
the same time, the quanta propagating close to the
axis of the plasma track are capable of generating
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showers of twin quanta of the greatest intensity, that
is, they can generate streams of the most concentrated
radiation. Energy losses due to radiation going off in
lateral directions can be roughly estimated from the
ratio of the corresponding volumes — a narrow cone
with an axis coinciding with the axis of the cylinder
(the area of concentrated radiation is shaded) and
the entire cylinder.

As follows from the diagram (Fig. 6), the ratio
of these volumes, which indicates the efficiency of
the formation of a directed radiation flux from the
region of a cylindrical active medium, is about 30%.
In this case, the sine of the angle ¢ of the cone, de-
termined by the ratio of the diameter D and the track
length L, will be about 5x10*. This value makes it
possible to estimate the diameter of the area “illumi-
nated” by the stimulated radiation flux on the Earth’s
surface at a distance of 100 km, approximately 50
meters. Which is generally consistent with what we
have in the case of the Voznesensky phenomenon.
It should not be expected that this area will have a
round shape. Due to the natural randomness of the
active medium structure (a shock wave in a plasma
cloud) and the distribution of energy in the radiation
flux coming from it will have a random character.

It is known that microwaves propagate relatively
freely in the air at frequencies below 40 GHz.
The high transparency of the atmosphere for this
radiation is illustrated by the fact that ground — based
technical microwave communication channels are
limited in range only by the visual horizon. Due to
this, microwave radiation can be actively absorbed
by living organisms — plants. The features of the
absorption of stimulated coherent radiation fluxes
include the possibility of two — photon absorption.
This only increases the influence of such radiation
fluxes on the physiology of plants.

One of the key points in explaining the
emergence of agroglyphs is, as noted above, the
regular lying of the cereal plants stems. Here, the
manifestation of a completely natural phenomenon
of heliotropism in plants is possible [25]. Its essence
lies either in differences in the growth rate of the
stem and leaves, depending on the direction to the
light source, or in the turn of the plant following
the daily moving of the Sun. Heliotropism, which is
also characteristic of wheat, in both cases will cause
mechanical stresses in the stem of the plant, which
are the same in direction for the entire area of wheat
exposed to microwave radiation. In the case of the
nodes softening under the action of the absorbed
energy of microwave radiation, these stresses
are realized by a completely similar deformation
(bending) of all stems.
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Figure 6 — Evaluation of the efficiency of stimulated radiation flux generation
along the plasma track axis.

Discussion

How does the proposed mechanism agree with
the circumstances of the agroglyphs appearance?
Estimates of the meteor bodies specific energy are
clearly not enough to answer this question. Let’s
look at the problem from another point of view.

Abstracting from the discussion of the water
content in the atmosphere, let us estimate the total
energy of microwave radiation emitted on the axis
of the plasma track of a meteor, initially containing
100 kg of water ice, that is, approximately 3.33x10%’
water molecules. Let’s estimate the concentration of
water molecules in the track. Assuming, as above,
the diameter of the plasma track is 1 meter and the
length is 10 kilometers, we determine the average
concentration of water vapor molecules in it. The
concentration will be approximately 10**m=. In this
case, the total number of molecules per unit of track
cross section is about 10*¥m™.

The total energy of all transitions (per square
meter) can be found by multiplying the quantum
energy (1.47x1072 J) by the number of molecules

per square meter. Obviously, it will be 1.47x10°J/
m?. This is in good agreement with the estimate of
the energy flux density required for the appearance
of the agroglyph, obtained above, surpassing
it only by an order of magnitude. However, in
reality it is difficult to imagine a mechanism for
generating microwave radiation operating with an
efficiency of 10%. Most likely, much more modest
estimates should be expected. But even with the
microwave radiation generation efficiency of 1%,
a body containing only a few tons of water ice
would be enough to form an agroglyph. The latter
is quite consistent with the assumptions (confirmed
by experimental data) about the fairly frequent
intrusion of mini—comet nuclei into the Earth’s
atmosphere [23].

At the same time, the question arises about the
appearance of bright fireballs in the sky, but they
are just not observed. The answer to this objection
is seen in the fact that meteorites containing water
ice can have a very loose structure and do not create
a noticeable optical effect during the passage of
the atmosphere and destruction. Meteoroids and
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meteorites consisting of ice are not at all uncommon.
In addition to excess energy, they also bring into the
atmosphere the components of the active medium:
water vapor, hydroxyl, carbon dioxide. Note that
in the summer season meteor activity is especially
high — there are streams of Cassiopeids, Perseids
and others. It is at the end of July and the beginning
of August that agroglyphs appear.

Along with the above, there is an assumption
about the connection of agroglyphs with
electromagnetic radiation coming from the bowels
of the earth. Its origin is associated with the
deformation of rocks under the influence of seismic
factors. In this case, we are talking about microwave
radiation, the mechanism of action of which on
the stems of cereals is discussed above [12]. The
problem of such a hypothesis is a sufficiently
strong absorption of microwave radiation during
the passage of the Earth’s layers containing water,
while the water content in the atmosphere (and
the absorption of microwave radiation) is small
compared to the bowels of the Earth.

Conclusion

Thus, it is shown that the origin of acroglyphs can
be associated with the natural process of generation
of impulses of stimulated microwave radiation in
the centimeter range. This radiation comes from the
region of meteor tracks generated by meteor bodies
containing a sufficient amount of water ice. When
the radiation reaches the Earth’s surface, the energy

of the pulses of microwave radiation is absorbed by
the stems of cereal plants. The structure of the stems
and the nature of the anisotropy of their growth
allows us to explain the origin of the spots of ordered
lying of plant stems in acroglyphs.

Naturally, the question arises why agroglyphs ap-
pear rarely, whereas meteor phenomena, including
those involving ice meteoroids, are quite frequent.
Most likely, this is due both to the short duration of
the time coincidence of the atmospheric factors action
and a certain state of crops, and to the geometry of
the microwave radiation beams passage through the
atmosphere. Consideration of the totality of these cir-
cumstances, as well as the possibility of self—focusing
of microwave radiation, is certainly interesting, but
requires a separate detailed study and, therefore, goes
far beyond the scope of this article.

The obtained results allow us to optimistically
consider both the promising possibility of
experimental verification of the effect of microwave
radiation on wheat stalks in a physical laboratory,
and the need to develop original methods for
recording low—temperature meteor phenomena
generated by ice bodies.
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