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Annotation

Considered causes of tropical cyclones. It is shown that tropical cyclones occurs as a result of interaction
between the two media: hydrodynamic - hydrodynamic vortex and electronic - quantum electron vortex. The
mechanism of the formation of the eye of the storm is analyzed.

Introduction

The dynamics of the atmosphere includes the basis bf the motion of the atmosphere, the
formation of cyclones and anticyclones, jet streamaves of different nature, convection,
turbulence. In the XX century, significant progresas made in studying the dynamics of the
Earth's atmosphere. Mathematical models of the rgermgrculation of the atmosphere were
developed, which made it possible to implement ather and climate forecasting system. And if
the equations of geophysical hydrodynamics givepiable solutions for the general circulation of
the atmosphere, then for some objects, such agatapyclones, polar mesocyclones, tornadoes,
etc., special mechanisms of formation must be dhiced. These objects fall out of the general
description scheme. It seems that when considetiiege objects is not taken into account,
something important is missing. This is somethmgartant is the electronic environment in which
all electromagnetic processes are carried out. iBhtise environment from which in the early XX
century, under the influence of the theory of ielgt of Einstein, physics refused. The theory of
relativity of Einstein abandoned the ether. It whswn in [1] that ether is an electronic medium in
which electrons retain a short-range order. Thathis Earth's atmosphere consists of two media:
gas and electronic. The failure of the electromzi®nment leads to those errors and errors in the
prediction of tropical cyclones, which we observday.

Therefore, to describe the physical processes dgagiace in the Earth's atmosphere, it is
necessary to involve two systems of equations Hergas and electron media: the equations of
hydrodynamics and the equations of the dynamieswofium obtained in [1].

Tropical cyclones (TC)

Tropical cyclones (called typhoons on the easttcoBésia and the islands of the Pacific, and
in hurricanes in North America and the Atlanticarslls) arise over a warm sea surface and are
accompanied by powerful thunderstorms, rainfalcymigation and winds of storm force. Tropical
cyclones have tremendous destructive power.
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1. Thereasonsfor the appearance TC

In the process of occurrence tropical cyclones passmber of stages, replacing each other.
These stages are as follows [2]:

— tropical perturbation;
— tropical depression;
— tropical storm;

— a hurricane stage.

In the fourth stage, there is a significant inceeasthe tropical cyclone, there is the so-called
"storm eye", which is the most phenomenal and miggte phenomenon in the tropical cyclone -
Fig. 1.

Fig. 1. Hurricane Irma September 6, 2017. In thuf the hurricane is clearly visible the eye of
the storm. The figure is taken from the $itg://rusvesna.su/

But the hurricane stage does not occur in all cadssnoted in [3]: "However, despite the
intensive development of science and technologyntiistery of the emergence of tropical cyclones
is not fully understood. Why, from the many depi@ss that arise in the tropical zone of both
hemispheres, on average, one in ten gets its fudéheelopment and reaches the stage of a tropical
storm or a hurricane? The question is not fully emtbod and remains open. Therefore, the
accuracy of predicting the occurrence of tropigadl@anes remains at a sufficiently low level and is
the subject of intensive research".

At present, there are a number of mathematical led@e4,5,6] that accurately describe the
behavior of tropical cyclones. But their essentisiadvantage is a purely hydrodynamic approach
in describing tropical cyclones and not taking irgocount the electronic environment. The
hydrodynamic approach is acceptable at the ingiae of cyclone generation, at the stage of
tropical perturbation and tropical depression. latmematical weather forecasting, the vortex
transport equation derived from the general hydnadyic equations is widely used A.A. Friedman,
C. Rossby, E.N. Blinova, A.M. Obukhov et al. [7,8]
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Here Q, =0v/0ox—-o0u/dy - is the vertical projection of the velocity vorteelative motion;
B=20w,/0y =2wcosp/R — is the Rossby parametax; — is the angular velocity of the Earth's
rotation, w, — is the vertical projection of the angular velgoof the Earth's rotationp — is
latitude, R — is radius of the Earth.

(1)
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The vertical projection of the angular velocitytbé Earth's rotation depends on the latitude of the
terrain

W, = wsing. 2
Here ¢ —is latitude of the terrain.

That is why tropical cyclones originate in latitnei zones from 10to 2@ southern and northern
hemispheres, where the vertical projection of tlagtls rotation speed, becomes important —
Fig. 2.

Fig. 2. Areas of origin of tropical cyclones. Thenters of small circles here are the mathematical
expectations of the geographical coordinates ofattigin of the TC in the region. The colored
ellipses around the circles correspond to the noedn-square deviations of the coordinates from
the center. The outer ovals are drawn through rifimli coordinates of the TC originating in the
region, which are as far from the center as possiflhe figure is taken from the site
http://meteoinfo.ru/tropicyclonesdatab

Another important factor affecting the regions aigm of tropical cyclones, established
Luchkov [9]. He established the connection betwierformation of tropical cyclones with coronal
plasma emissions on the Sun. Under the influenamadnal emissions, the Earth's radiation belts
no longer hold high-energy particles, and they lorieto the Earth's atmosphere. As noted in [9]:
"There is a hopping of particles inside the mags@tere, to lower ones located closer to the
equator of the shell and, eventually, precipitattdbthe accelerated flow into the atmosphere along
the geomagnetic equator. High-energy relativistRBEH(highly relativistic electrons) fluxes that
appear with the arrival of coronal emissions wexeorded by SAMPEX and POLAR (NASA)
satellites”.

The locations of the precipitations of particlewik invading the atmosphere "indicated" the
experiment with the AMS spectrometer (atomic mascsograph) aboard the shuttle Discovery
(1998) [9] - _Eig. /3 )
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Fig. 3. Maps of precipitation from the radiationthe electrons e - (a) and positrons e + (b) from
the data of the AMS experiment (atomic mass spgaph) aboard the shuttle Discovery (1998).
The figure is taken from [9].

S.S. Voronkov
Dynamics of tropical cyclone



STC Quadrant, Pskov, Russia, 2017 4(11)

Comparison of Fig. 2 regions of origin of tropicgklones with Fig. 3 maps of the precipitation
from the radiation belt of electrons and positromticate their correlation.

2. A system of equations describing theemergence TC

We write out the system of equations of the dynana€ vacuum, obtained in [1], in the
approximation of the Schrédinger equation

2 2

%g i¢v c’0%V,
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whereV - is the velocity vector of the electron mediupn— is the electric scalar potentiay],—
the density of the electron medium, and c — issfheed of light.

The Earth's atmosphere consists of two media: gasedectronic. At the micro level, the
electronic medium is immobile and is a dielectiBut at the macro level, this environment is
mobile, which makes it "invisible". This medium aspart of atoms, molecules, and bodies. The
mass of the body is manifested through interaatith this environment.

It was shown in [1] that the Schrddinger equati@salibing processes at the microlevel is
contained in the system of equations (3). This sgystem of equations describes the occurrence of
a tropical cyclone, that is, the appearance obpit¢al cyclone can be regarded as a quantum effect,
manifested at the macro level.

To analyze the formation of a tropical cyclone,dvaw the first equation of system (3)

0’V 0%
ot>  2n

Vv =c?02V. 4)

From the analysis of equation (4) it follows thag influence of the second term on the left side
of the equation will be significant whefl’¢ at least, it is different from zero. We take the

operation rot from the left and right sides of dgpra(4). Then, taking into account thaitvV = Q,
we get

0°Q D%
o> 2n
Where: Q — is the vector of the angular velocity of rotatif the tropical cyclone with projections
w,,w,,w,on the axis of the Cartesian coordinate system,xz, yrespectively. The z axis is

perpendicular to the Earth's surface and is dicegfavards.

— 20 =c0%Q. (5)

The vector equation (5) is the three scalar egoatiio the projections on the X, y, z axis:
0°w, O
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ot 2n
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Taking into account that the angular velocity dfatmn of a tropical cyclonev, satisfies the
conditions

(‘l:z >> ('Cx !
os (7)
W, >> W,
it suffices to restrict ourselves to the third etpain (6)
2 2
4 02)1 _Je w, =c’0%W,. (8)
ot 2n
We seek a solution of (8) in the form
0, = w2 (r) &, 9)

Here w! (r) —is the function that determines the angular véyadistribution of the tropical cyclone
along the r axis; e — is an exponemt:= is circular frequencyi =+-1.

Substituting (9) into equation (8), after the tfansiations detailed in [1], we obtain an equation
that coincides, to within a constant, with the $dmger equation for the quantum harmonic
oscillator

Clme
hZ

2.2
076+ B~y =g, (10)

where m, — is the electron mas#, — is Planck's constaﬁtp0 — is the eigenfrequency of the
oscillator, E — is the oscillator's enerdy, u C, — is the constants.

Indeed, we write out the Schrédinger equation foaanonic oscillator [10]

d*y . 2m Moy x>
+(E-—2)p=0, 11
dx* 7’ 2 W D
where m — is the mass of the partidlg, — is the eigenfrequency of the oscillatgr,— is the wave
function,E — is the oscillator energy.

Let us write down the differential operator

0 2,0
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For significant r, which are valid for a tropicalatone, the first term on the right-hand side d)(1
can be neglected. Then equation (10) can be rewritt

2,0 2.2
dcoz+Clme m ur

E_ e
dr? h? ( 2

C,)w’ =0. (13)

In the future, instead’ of writing , .

Taking into account the coincidence of equatioriy éind (13), we use the well-known solution of
equation (11) to find the solution of equation (13)
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We write out the solution of equation (13), usihg solution of the Schrodinger equation for
the harmonic oscillator (11) [11]

e ¥ ()
w, (1) = 1 o (14)
a \/E \/Z“n!\/ﬁ
E, =hw,(n +%) (n=0,1,2,..) (15)

where r, = L, H, — Chebyshev-Hermite polynomials, n — is the princigaantum
° ClCZrne("')O "

number.

What should be understood as the eigenfrequendtlgeobscillator for equation (10)? This is the
vertical projection of the angular velocity of tlarth's rotation, since the electronic medium,
together with the gaseous medium, participatelerratation of the Earth around its axis

W, = wsing. (16)
Here w — is the angular velocity of the Earth's rotati¢n;- is the latitude of the terrain.

Let us give the formulas and solutions (14) fofedént quantum numbers, taking and calculating
the values of the Chebyshev-Hermite polynomials
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Fig. 4. Particular solutions of equation (13), fduior different values of the principal quantt

numbern = 01:2;3:4;5:6.

The general solution is defined as the superposdfgarticular solutions

wzs(r) = ch Zn (r)

wherec, — are constant coefficients.

(17)

We find the values of the coefficients from the physical statement of the problem. THatsm

must be symmetric about the z axis. Consequeruabfficients with odd quantum numbers must be
assumed to be zero. Selecting the coefficiente¥en quantum numbers, we obtain for the circular

frequency of the quantum electron vortex
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Fig. 5. The general solution for the quantum harimoscillator described by equation (13).

Consider the solution in Fig. 5 in more detail. Aagtum vortex with a circular frequenay,
appears in the electronic medium. In contrast ® higdrodynamic vortex, in which the circular
frequency is constant, in the quantum vortex thleutar frequency changes its value along the
radius. This leads to the fact that the electromédium rotates only in certain narrow zones, from
which the gas medium is displaced. This leads @écafypearance of an eye of storms and zones free
of water vapor. In areas whete, = tlde gas medium and water vapor are concentrated eye

wall and rain bands are formed — Fig. 6.
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Fig. 6. Formation of the eye of the storm.

The structure of the tropical cyclone is showniig F.
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Dense Cirrus Overcast

Rainbands

Fig. 7. The structure of the tropical cyclone. Thigure is taken from Wikipedia.
https://ru.wikipedia.org/wiki/

3. Sequence of formation TC
The formation of a tropical cyclone can be divideih several stages. Consider them.

First stage. Let's call it: hydrodynamic. At this stage, apical outcry and tropical depression
are formed. This stage has been sufficiently welllied and the theory actually existing today for
the tropical cyclone corresponds to this stage. fydrodynamic vortex arising at this stage is
described by the vortex transport equation (1).

Second stage. At this stage there is a loss of stability of #ectronic environment under the
action of relativistic electrons, "dropping out'oifn the radiation belts of the Earth. In fact, as
follows from equations (4) and (5), the stabilifyam electronic medium is affected by the quantity
0% . The second equation of system (3) is given inci@ntum mechanics approximation, which
is linear. If relativistic electrons are taken iatocount, then it is necessary to refine this egoat

To take into account in the system of equationsti§®) relativistic electrons established by
Luchkov [9], we take into account in the secondatqun the additional terms of the complete
system of equations [1]

LY
ot

el —j +V [gradV [gradh) = c*0°9. (18)

Taking into account that relativistic electrons ‘&htinto the atmosphere in the direction of the z
axis perpendicular to the Earth's surface, we reveguation (18) in the form

30 (VY (o o\
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By averaging equation (19) with respect to time,ol¢ain for the average Laplacian of the scalar
potential 0%
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v\
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For relativistic electrons, the velochy tends to the speed of light ¢ and, accordingfys V2 will

tend to zero, which, according to (20), leads ®gaificant increase in the Laplacian of the scalar
potential. If a certain threshold valugp is exceeded, the electronic environment becomes
unstable, and it comes into rotation.

Third stage. At this stage, an electronic vortex is formedeTpeculiarity of the electronic
vortex lies in the fact that it obeys quantum lawke circular frequency of a quantum electron
vortex w,, is not constant, as in a hydrodynamic vortex, dejiends on the radius of a tropical

cyclone. The electron vortex is "superimposed" lo lydrodynamic vortex, and their interaction
arises. In zones where the circular frequency asraximum value, an eye of the storm and zones
free from rain bands are formed. Out of these zahesgas and water environments are forced into
the wall of the eye and into the rain bands. Té&lk to a significant reduction in the area ocalpie
by the hydrodynamic vortex and the intensificatadnarge-scale turbulence in the wall of the eye
and in the rain bands, through which an electronitex is maintained. Indeed, in the wall of the

eye, the Laplaciaril®p is supported by a volumetric charge induced ihundercloud. We write
out the equation of electrostatics for a thundenstcloud in the form

Py=L, (21)
8O
where €, = 885[10° C/(V [in) — is the electric constanp — is the density of the volumetric

electric charge induced in the wall of the eye.

Let us imagine the density of electric charge asra of two components

p = p]c + pT ' (22)
wherep, — is the density of electric charge on dropleid erystals,p, — is the density of electric
charge arising under the action of large-scaleuterice.

As noted in [8], the role of turbulence in the ¢re@a of a space charge is twofold. On the one
hand, if small-scale turbulence is amplified, tb@dauction current increases and, as a consequence,
the electric field of the first scale decreasesefothe cloud as a whole). On the other hand,
sufficiently large turbulent volumes, detached frtme total flow and approaching with equally
large volumes containing charges of the opposie, sncrease the field strength.

At the third stage, there is an active interactmetween the hydrodynamic and electronic
vortices.

Conclusion

1. The Earth's atmosphere consists of two media: gdsbectronic. The analysis shows that for
an exhaustive description of the origin of tropicgtlones, it is necessary to take into account
the electronic environment. The theory of relagivibef Einstein, which abandoned this
environment at the beginning of the XX century,ddred the development of science and
caused it significant damage.

2. The dynamics of a tropical cyclone can be dividatb ithree stages. The first stage is
hydrodynamic. The second stage consists in thediossbility of the electronic medium and is
bifurcational. In the presence of relativistic éteas, it arises, in the absence of relativistic

S.S. Voronkov
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electrons, it does not. At the third stage, a quantlectron vortex appears, which actively
interacts with a hydrodynamic vortex.

3. The established patterns of the occurrence of dabpsyclones allow us to work out new
methods of combating them.
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