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We have gained an adequate understanding of fireball structure basically unavailable to the quantum theory.
*

According to the observations fireball is a luminous spherical object freely floating in the
earth atmosphere and featuring a high sensitivity to external disturbances. External influences
lead to an explosive disintegration of fireball. However another, non-explosive variant of fireball
disintegration is possible due to its complete “de-excitation”.

To date there is a variety of different hypotheses concerning this phenomenon nature [1-7].
During elaboration of such hypotheses there was a number of interesting experimental data
obtained. However, an adequate understanding of the essence of this phenomenon has not been
gained yet.

The majority of current hypotheses for fireball nature are based on the fact that the
observable luminescence is of electromagnetic origin. This topic discussion covers such
naturally related phenomena as St. EImao's fire, crown discharge, atmospheric streak lightning
and even Tunguska explosion.

What can be common in these phenomena? It is beyond doubt that they have one common
factor, that is, luminescence.

* %

St. EImo's fire is a particular case of crown discharge.

Crown discharge is an electric luminescence that occurs as a gaseous discharge subject to
sharp discontinuity of the electrical field near current-conducting objects with a sharp surface
curvature: lose to sharp edges of quite elevated objects, at mast ends, at the top of individual
bushes and trees, around high voltage conductors.

*

What causes and maintains this luminescence?

It is well known that electric charge density of charged objects is the maximum in segments
having the sharpest surface curvature and that the electrical field intensity in vicinity of such
segments is also the maximum. When electrical field intensity reaches the threshold value for air
(around 30 kV-cm™), crown-like luminescence occurs at this segment. Such a high potential of
the atmosphere electrical field occurs only in stormy weather. During the severest thunderstorms
even leaves, grass and animal horns can become luminous.

The contemporary physics explains the luminescence in question by the fact that in a pre-
storm situation the electrical field intensity in vicinity of objects having the sharpest surface
curvature reaches the values at which atmospheric gases becomes ionized. It is supposed that
there are considerable multitudes of electrons accumulated. Under the highly intense electrical
field neutral gas molecules and atoms are disintegrated into electrons and “positive” gas ions.
Then free electrons leave the vicinity mentioned moving away from the charged objects while
“positive” ions are approaching the charged objects and pulling out electrons from the objects’
surface to become neutral again. After a while they are disintegrated into electrons and positive
ions again. And so on. This is how electrons are flowing over from charged objects to the
ambient atmosphere.

As consequence, the luminescence in question takes place according to the contemporary
physics.

*

According to the contemporary physical concepts the luminescence is a result of photon
emission. Photon means a compact, stable, indivisible “bundle of energy”. The quantum physics
is not able to explain how a “compact bundle of energy” can exist apart from the matter,
material.
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In order to understand what photon is, it was first necessary to clarify why physics could not
apply the classical methods to build adequate atom models. The reason appeared to be a false
conclusion of the absence of ether, i.e., material objects much lesser than electrons, and disregard
of magnetic interactions among microscopic objects.

The false conclusion of the material ether absence in nature was made following incompetent
analysis of Michelson’s experiment data [8].

Denial of electromagnetic interactions among microscopic objects was due to incomplete,
superficial analysis of Oersted's experiment results [9].

The consideration of these factors allowed for building a simple structural mathematical
model of non-excited protium atom and proving the model to be adequate [10].

This protium model was found to have the only global stable state of equilibrium. According
to this result while photon is being captured by protium atom the atom composition is changing.
Therefore, exited protium atom should contain, apart from proton and electron, some other
microscopic objects, i.e. photon should have quite a definite structure.

*

The quantum physics statement that photon occurs due to “annihilation” of positronium was
proven to be false. The consideration of ether and magnetic interactions among microscopic
objects allows, following an elemental analysis, for establishing that positronium has the only
global stable state of static equilibrium in which the distance between the positron and the
electron is by an order higher than “Bohr radius” and that positronium cannot “annihilate”
generating photons.

The studies shown that photon is a dipole formation consisting of electron and antielectron
[11]. Antielectron is an electron-like microscopic object with a “positive” single electric charge
(+e) and a “negative” mass equal to m.. Electron-antielectron dipole is capable of self-
accelerating to a velocity which is a function of ether resistance to its motion, i.e. depends on
ether density on the photon way. Such dipole, if free of any external influences, is moving along
the straight line through the electron and the antielectron.

The possible existence of electron-like microobjects having ‘“negative” masses was
discovered by P. Dirac. The theoretical physics rejected this concept as, according to physicists,
microscopic objects with “negative” masses had not been observed experimentally. Following
this situation consideration it was established that the behavior of antielectrons in observation
chambers located in uniform external magnetic fields is absolutely the same as the behavior of
electrons. Therefore, when observing tracks of microscopic objects at experimental arrangements
physicists still has not been able to determine whether a track belongs to electron or to
antielectron.

Experiments conducted at Stern-Gerlach arrangements wherein streams of “electrons” are
passing through highly non-uniform magnetic fields show that original streams contain virtually
even quantity of both electrons and antielectrons. These experiments’ results speak for the fact
that paths of antielectrons in such magnetic fields differ from those of electrons.

Quantum physicists do not understand it. They explain the results of experiments conducted
at Stern-Gerlach arrangements by “spin” properties of electrons. They had to introduce this
notion for the purpose of partial compensation for the consequences of their refusal to account
for magnetic interactions. In efforts to explain what “electron spin” is they say: “Imagine that
electron is rotating and you will understand what electron spin is. But by no means should you
imagine that in a literal sense!” In other words, imagine what does not actually exist. Is not it
funny?

*

So, photon is an electron-antielectron dipole and electrical current, according to Stern-
Gerlach experiment, is a stream of electrons and antielectrons.

The studies shown that there are two kinds of photons: “fast” and “slow” [11]. Electron-
antielectron dipole is in unstable static equilibrium state in which the distance r, between the
electron and the antielectron is equal to 6rg, rg=5.292-10"'m is Bohr radius, 6#=8.372, i.e.



Org=4.43-10"°m. If r,<0rg photon is “fast”, its velocity in space is, obviously, close to c. In case
with a “fast” photon electron is going ahead while antielectron is following it. Due to “fast”
photons the phenomenon of excitation of atoms and other microscopic objects exists.

If r,>0rg photon is “slow”. In this case antielectron is leading the way while electron is
following it. “Slow” photons cannot be captured by atoms or be engaged in excitation of atoms
or other microscopic objects. But “slow” photons condition the permanent magnetism existence
[12].

The quantum physics knows nothing about photon structure. Therefore it has no idea about
the fact that photons can be “slow”. As part of the superconductivity nature study the quantum
theory came up with the concepts about the superconductivity being due to “Cooper paired
electrons”. According to quantum concepts, “Cooper paired electrons” have different “spins”.
Apparently, these “Cooper paired electrons” are “slow” photons indeed, i.e. “slow” electron-
antielectron dipoles.

According to quantum estimates, the distance between the electron and the antielectron in
“Copper electronic dipole”, i.e., in “slow” photon, is about 10°m. Based on this estimate it is
possible to suppose that the velocity of “slow” photons is by 6+8 orders lesser than the velocity
of “fast” ones.

It is quite possible that electrical current is a stream consisting of numerous “slow” photons.

*

When analyzing the nature of crown discharge on electrical lines an attention should be paid
to the following circumstances.

High voltage line crown discharge can be observed both in stormy situation and in calm
weather. This may happen because high intensity of the electrical field in vicinity of a high
voltage cable is due to electrical current itself. That is why atmospheric gases may be ionized in
vicinity of the high voltage cable even if there are no conditions for their natural ionization
beyond the HV cable vicinity. The contemporary physicists are of the opinion that collisions of
gas molecules resulting from their ionization lead to accumulation of energy that causes the
luminescence observed.

The essential specificity of the situation in question is that the cable has the same section
throughout the line and its surface curvature is basically the same everywhere. This enables high
voltage current-induced ionization of atmospheric gases in vicinity of any point on the cable
surface.

In order to exist, photon emission requires electrons and antielectrons. Free electrons may
appear in vicinity of a high voltage cable in the result of ionization of atmospheric gases. But
there are no free antielectrons in the Earth’s atmosphere. Nor they appear in ionization of
atmospheric gases or in the result of transfer of energy accumulated from ionization of
atmospheric gases into mass as the mass-energy equivalence concept comes from the
mathematical focus as consequence of refusal to consider such an essential element of the
material world as ether [13].

Therefore, there is only one possibility left for crown discharge occurrence around high
voltage lines. It is associated with the fact that electrical current is a stream of numerous “slow”
electron-antielectron dipoles. At extremely high voltages and very high density of such dipole
stream some of them are being pushed out from the cable because of their motion resistance so
that the observed luminescence occurs.

* *

Whereas atmospheric gas ionization is not a prerequisite for crown discharge formation no
streak lightning or ball lightning can exist without atmospheric gas ionization.

Following ionization, molecules and atoms loose electrons and acquire coulombian dipole
properties. By such means they can unite with each other into rather complex systems. In stormy
weather, under extremely high electrical potentials, they can unite into long linear structures
without offshoots or into linear branching structures. Electrical lightning charges are propagating
along such linear structures.



*

Fireball needs windless, calm weather and a sharp end object containing electrical charge
capable of ionizing atmospheric gases in a relatively small vicinity of the sharp end.

Each atmospheric gas molecule, once ionized, acquires coulombian dipole properties. In
windless weather such properties make it possible for numerous molecules to unite in a compact
localized system = of relatively low stability though sufficient for its existence. The = system
features shape similar to ball shape. Numerous axial lines of self-magnetic fields of the = system
individual elements unite into a complex net structure S.

The = system external boundary G is the shell inside which fireball exists and functions. Net
structure S of the = system magnetic field is the frame that enables fireball existence and
functioning.

As such, fireball is F multitude of “slow” photons, multitude of “slow” electron-antielectron
dipoles moving within the G surface. “Slow” photons penetrate inwards the G surface leaving
the charged sharp end object in which vicinity the & system is functioning.

In a free condition “slow” photons are moving strictly in straight lines. In the magnetic field
S featuring a net structure Lorentz forces make paths of “slow” photons distorted which makes it
possible for “slow” photons to remain within the G surface for quite a long time.

Distortion of “slow” photon paths in fireball occurs in the same way as in permanent
magnets. However the density of permanent magnet fields is considerably higher than in the =
system. This is why, in the absence of external influences, the lifetime of “slow” photons in
permanent magnets is virtually unlimited. “Slow” photons stop moving in permanent magnets
under impact or thermal exposure. In this case “slow” photons are disintegrated into electrons
and antielectrons which are distributed to various intermolecular and interatomic pockets of the
matter capable of inducing the permanent magnetism.

The density of magnetic fields in the gas system Z is considerably lower than in the
permanent magnet matter. That is why “slow” photons are much less retained in a gaseous
medium than in a metal one. So they are gradually leaving the = system which explains the
observable fireball luminescence.

*

According to the available evidence, even relatively weak external influences may result in
an explosive disintegration of fireball. The reason consists in rather a low stability of the =
system of ionized molecules of atmospheric gas interconnected by means of electromagnetic
interactions. External influences may break the bonds among the & system molecules and
consequently the = system will disintegrate into numerous unbound ionized molecules. The net
structure S of the = system magnetic field will also be disintegrated. The disintegration of the
complex net structure S “slow” photons within the G surface will be no longer exposed to
Lorentz forces that distort their motion paths. As a result, paths of “slow” photons will become
straight and they will disperse from G as an explosive radiation.

*

Fireballs are formed both in vicinity of metal sharp objects and in vicinity of plant sharp
objects. This is due to the fact that green objects, as well as metals, contain both electrons and
antielectrons. Indeed, all plants develop by means of photosynthesis based on absorption and
disintegration of photons into electrons and antielectrons. Besides, there is a great quantity of
photons, electron-antielectron dipoles, formed during combustion of plants.

* *

Could the Tunguska disaster happen in consequence of an explosive disintegration of a huge
fireball? Judging by the available information such a lightning could be created by N. Tesla.

N. Tesla was actively engaged in the study of high frequency wireless energy transmission
methods. He performed quite effective, fascinating and frightening demonstrations of his
achievements.

In 1902 he built an enormous installation for high frequency wireless energy transmission to
any location on the planet. In 1903 he conducted the first test of this installation yet unfinished



due to the limited funding. It was unprecedented, extremely impressive, large-scale fiery
extravaganza. Thereafter, because of tight resources, this installation was abandoned for several
years.

In 1908 N. Tesla secretly visited this installation and carried out some operations on it. There
Is no information available about them. Could the Tunguska disaster happen in consequence of
such operations?

The Tunguska disaster happened on 30.06.1908. At the time R. Pirrie’s arctic expedition was
heading towards the North Pole. Shortly before, it was rumored that N. Tesla was going to set
the arctic sky on fire to light the way of R. Pirrie’s expedition.

There were extremely interesting and absolutely unusual for that time phenomena observed
prior to and during the Tunguska disaster. They may be an indirect proof of the fact that N. Tesla
could be involved in the Tunguska disaster. The Kiel university professor had three times
observed unusual violent disturbances of the earth magnetosphere. The first disturbance was
observed from 6 o’clock of 27.06.1908 till 1.30 o’clock of 28.06.1908. The second one was
observed from 6 o’clock of 28.06.1908 till 1.30 o’clock of 29.06.1908, and the third one was
observed from 8.30 o’clock of 29.06.1908 till 1.30 o’clock of 30.06.1908. These disturbances of
the earth magnetosphere could be induced by three attempts to set the arctic sky on fire.

The first two attempts were not accompanied with any other observable phenomena. During
the third attempt a huge fire ball occurred. It was flying from the South to the North and after a
while sharply changed the flight direction to fly from the East to the West. It ceased flying at
7.14 o’clock, local time with an all-powerful explosive disintegration at the height of 7+10 km in
Siberia. The explosion energy was estimated to be from 10 to 40 megatons in equivalent yield
(2000 nuclear bombs, Hiroshima, 1945).

Whereas the purpose of those three attempts was to lighten the way to R. Pirrie’s arctic
expedition, all attempts failed. The first two attempts to set the arctic sky on fire were e
successful. The third attempt had absolutely unexpected and unpredicted destructive
consequences. However the sky was set on fire not above the Arctic Region but above the
Antarctic Region in the South Pole area.

The Tunguska explosion shown that fireball is not just an interesting phenomenon, that
artificial fireball is capable of being used as a superweapon. Following that series of experiments
the installation was completely abandoned and records of operations disappeared.

N. Tesla did not comment on those events. However in 1915 he noted down: “The time will
come when some genius of science (or should we call him Satan?) invents a machine capable of
destroying one or more armies at once... Let us imagine that our scientists have solved the riddle
of atom and managed let its bound forces loose. What will then happen? The result will be such
as we cannot now imagine. It is easy to calculate that the potential power contained in a single
coin is capable, if we manage to let it loose, of moving 50 loaded rail cars to the distance of 600
miles” [14].
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Muxkpomup 17.
[[TapoBas MonHUS

H.H. JIeonos

JIOCTUrHYTO aZeKBaTHOE IIOHUMAHUE YCTPOMCTBA LIAPOBOM MOJIHUY, IPUHIMUIIUAIBHO HENOCTYIIHOE KBAHTOBOKI
TEOPHH.

*

[[TapoBasi MOJTHUSA TPENICTABIIAECT COOO0M, COTTIACHO UMEIOIIMMCS HAOIIOICHUSAM, CBETSIIUICS
00beKT chepuueckoii (GopMbl, CBOOOTHO IUIABAIOIIMA B 36MHOM aTtMocdepe, U 00Jagaronui
JIOBOJIBHO BBICOKOW YYBCTBUTEIHHOCTHIO K BHEIIHHM BO3MYIICHUSIM. BHelIHue BO3IEHCTBUS
NPUBOAAT K B3PBIBHOMY paclajy IIapoBol MojaHuU. He UCKItOUeH W Apyroi, HEB3pbIBHOU
BapUaHT pacrajia MapoBOM MOJHUH, 33 CYET IMOJTHOTO €€ «BHICBECUNBAHUSY.

K HacrosiieMy BpeMeHU HAaKOMWICS LEJIBIA Psii pa3HOOOPa3HBIX TUIIOTE3 O MPUPOAE ITOTO
seneans [1-7]. B xome pa3pabOTKM 3TUX THUMOTE3 TOJAYYEH PSJ  HHTEPECHBIX
AKCIIEPUMEHTANIbHBIX pe3yabTaToB. OJIHAKO, aIeKBaTHOE NMOHUMAHUE CYLIECTBA 3TOTO SBJIEHUSA
TaK ¥ HE JIOCTUTHYTO.

BOABIIMHCTBO CYIIECTBYIOIIMX THUIOTE3 O MPUPOJIE MIAPOBOM MOJIHMM UCXOAMUT U3 TOTO, YTO
Ha0JII0JJaeMO€ CBEUYCHHE MMEET DJIEKTPOMAarHUTHOE MpoucxoxiaeHue. [Ipu oOcykIeHuu 3TOoro
BOIIPOCA YNOMHHAIOTCS, KaK POJICTBEHHBIE O MPHUPOJIE, TAKUE SIBJIICHUS, KAK OTHU CBATOIO
DnbMa, KOPOHHBIN pa3psifl, arTMoc(epHbIe JTMHEHHBIE MOJTHUY U AK€ TYHT'YCCKHM B3PHIB.

Uro MokeT ObITh OOIIero Mexay STUMH siBleHusMU? HecoOMHEHHO, YTO Yy HUX €CTh OJHH
00muii paxTop — CBEUCHUE.

* *

OrHu cBATOro JbpMa — YaCTHBIN CIydail KOPOHHOTO paspsija.

Koponnsliii pa3psg — 3T0O 3J1EKTPUUYECKOE CBEUECHUE, BO3HUKAIOIIEE B BUJIE Ta30BOT0 pa3psia
IpU PEe3KOH HEOJHOPOJHOCTHU 3JIEKTPUYECKOTO TMOJIsi BOJU3U TOKOMPOBOISAIIUX OOBEKTOB C
OueHb OOJBINION KPUBU3HON MOBEPXHOCTH — OKOJIO OCTPHIX KOHIIOB JOCTATOYHO BO3BBIIICHHBIX
00BEKTOB, OKOJIO KOHIIOB KOpaOeIbHBIX MadyT, Ha BEPXYIIKAaX OTJAEIHHBIX KYCTOB U JICPEBHEB,
BOKPYT MPOBOJIOB BHICOKOBOJIBTHBIX JTUHUM.

*

3a cuer 4ero BO3ZHMKAET U MOEPKUBAETCS 3TO CBeUeHue?

XOopomIo HW3BECTHO, YTO IIOTHOCTH AJIEKTPHUYECKUX 3apsiIOB Ha 3apsHKEHHBIX OOBEKTaxX
MpPUHUMAeT HauOOIbIllee 3HAYCHHE Ha Yy4YacTKaxX, OONaJarolIuX HauOOJNbIIeH KPUBU3HOMN
MOBEPXHOCTH, W YTO HAMPSHKEHHOCTh JJEKTPUYECKOTO TOJISI B OKPECTHOCTH JTHX YYaCTKOB
TakKe NpUHUMAaeT HaubOonbiiee 3HadeHwe. Korma HampsHpkKEHHOCTH DIEKTPUYECKOTO  IMOJIS
JIOCTUTAET TPEACIbHOTO0 3Ha4YeHUs I Bosnyxa (okoio 30 kB-CM'l), OKOJIO 3TOT0 ydacTKa
BO3HUKAET CBEUECHUE, UMEIOILEE B KOPOHBI. TaKoil BBICOKUI MTOTEHLHAI JIEKTPUUYECKOTO OIS
aTMoc(epsl BOZHUKAET TOJIBKO B IPO30BYIO Morony. B 0cobo cuibHbIE TPO3bI MOTYT CBETUTHCS
JIaXe JINCThsI, TPABA U POTra y >KUBOTHBIX.
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CoBpemenHas Qu3nka OOBSCHAET HaOJI0JaeMOe CBEUYEHHE TEeM, YTO, B IPEATrPO30BOI
CUTYallUH, HANPSKEHHOCTb IEKTPUUYECKOTrO I0JIs, B OKPECTHOCTH OOBEKTOB C 3KCTPEMATIbHOM
BEJIMYMHON KPUBHU3HBI TOBEPXHOCTH, JIOCTUTAET 3HAYCHUH, IPU KOTOPBIX, B 3TUX OKPECTHOCTSIX,
IPOMCXOIUT UOHM3ALUS aTMOC(EpHBIX ra3oB. [Ipennonaraercs, 4To Ha MOBEPXHOCTIX O0BEKTOB
C DOKCTpeMaJbHOM KpPUBU3HOM, B 3TO BpEMS, CKAIUIMBAIOTCA 3HAYUTEIbHbIE MHOXKECTBA
351eKTpoHOB. [loz BAMSIHHEM 3JIEKTPUYECKOTO IHOJIsl C BBICOKOM HaNpsKEHHOCTBIO, IPOMCXOJUT
pacriag HeWTpaJbHBIX Ta30BBIX MOJIEKYJ M aTOMOB Ha 3JICKTPOHBI U T'a30BbIE€ «IOJIOKUTEIHHBIC
UOHBI. 3aTeM CBOOOJHBIE 3JEKTPOHBI YXOIAT M3 YKa3aHHBIX OKPECTHOCTEH, ymaissch OT
AIIEKTPUUYECKH 3aPSKEHHBIX OOBEKTOB, A «IIOJIOKUTEIBHBIE» MOHBI, CONMKAsICh C 3apsKEHHBIMU
00BEKTaMHU, BBIPHIBAIOT 3JIEKTPOHBI C IOBEPXHOCTH OOBEKTOB, BO3BpALIAsACh B HEHUTpaJIbHOE
cocrosnue. CmycTss HEKOTOpO€ BpeMs, OHHM BHOBb paclajaloTcs Ha JJIEKTPOHBI U
HOJIOKHUTENbHbIE HOHBL. M Tak namee. Tak NPOMCXOAUT <«IIEPETEKaHHE» 3IIEKTPOHOB C
3apsHKEHHBIX 0OBEKTOB B OKPYKAIOIIYIO aTMOChepy.

BenenctBue 3TOro, kak cuuTaeT CcoBpeMeHHas (U3MKa, W IMPOUCXOAUT HabIoJaeMoe
CBEYCHUE.

*

CornacHO COBpPEMEHHBIM (PH3MUECKUM TIPEICTABICHUSIM, CBEUCHUE SIBISIETCS PE3yJIbTAaTOM
ucnyckanust ¢otoHoB. [lox (poToHOM NHOHUMAeTCs KOMIAKTHbBIN, YCTOWYMBBIN, HEAEIMMBIH
«crycToK sHeprum». KBaHTOBas ¢u3uka HE CIOCOOHA OOBSICHUTH, KaK MOXKET CYILECTBOBATh
«KOMIAKTHBIN CTYCTOK SHEPIHMM» HE3aBUCUMO OT MaTEpPHH, HE3aBUCHMO OT «BEILECTBAY.

YrtoObl OHATH, YTO Takoe (POTOH, MPHUIILUIOCH CHaYalla BBISICHUTH, IoYeMy (U3MKa HE cyMmena
IPUMEHUTh METOABl KJIACCMYECKOW (U3MKU K IOCTPOEHUIO aJleKBAaTHBIX MOJENel aTOMOB.
[TpryrHaMu 3TOrO OKa3ayics OMMOOYHBIA BBIBOA 00 OTCYTCTBHHM 3(QHpa — MaTepHaIbHBIX
00BEKTOB, HAMHOTO MEHBIIINX, YEM 3JIEKTPOHBI, U OT y4eTa MarHUTHBIX B3aUMOACHCTBUI MEXAY
00BbEeKTaMU MUKPOMHUDA.

OmunbouHbIl BbIBOA 00 OTCyTcTBUM MaTepuanbHoro 3dupa B Ilpupone mnosBuics
BCJIC/ICTBHE HEMPOPECCHOHALHOTO aHAIIN3a Pe3y/IbTaTOB dKCIIepuMeHTa MaiikenbcoHa [ 8].

OTka3 OT yyera MAarHUTHBIX B3aUMOJIEHCTBUI MeX1y OOBEKTaMM MHUKPOMHpA MPOU3O0LIEI
BCJIEJICTBHE HETIOJIHOTO, TOBEPXHOCTHOTO aHAIN3a PE3yJIbTaTOB KCIepuMenTa Dpctena [9].

VY4yer sTuX (HaKTOPOB MO3BOJIMI IOCTPOUTH MPOCTYHO CTPYKTYPHYIO MaTeMaTHYECKYIO
MOJIENIb HEBO30YXKJIECHHOTO aToMa MPOTHS W TONYyYUTh JIOKA3aTeNbCTBO aJe€KBATHOCTH JTOU
mozenu [10].

OTta Mojenb NPOTHs OKa3anach o0Jafarolield €JUHCTBEHHBIM, IJI00albHO YCTONYMBBIM
cocTosiHueM paBHOBecHs. COrjlacHO 3TOMY pe3yibTary, 3aXBaT (hOTOHA aTOMOM MPOTHS T0JIKEH
COIIPOBOXKIATHCS M3MEHEHHEM cocTaBa aroma. CienoBaTenbHO, BO3OYXKICHHBIH aTOM TPOTHS
JIOJDKEH COZIepKaTh, KpOME MPOTOHA U 3JIEKTPOHA, €lle KaKHe-TO MHUKPOOOBEKTHI, T.e. (POTOH
JOJIKEeH 00J1a71aTh BIIOJIHE OMPEEIEHHOM CTPYKTYPOH.

*

YTBepkeHue KBaHTOBOW (DM3HUKH, YTO (DOTOH POXKAAETCS BCIEICTBUE «AHHUTHIIALIUN
MO3UTPOHUS, OKa3aJloch OMIMOOYHBIM. YueT 3¢pHUpa MU MarHUTHBIX B3aUMOJEHCTBHHA MEXIy
MUKpPOOOBEKTaMH TMO3BOJIAET, B pe3yJbTaTe »3JIEMEHTApHOIO aHalli3a, YCTAaHOBUTb, YTO
HO3UTPOHUIT 00JajjaeT eJMHCTBEHHBIM YCTOMYMBBIM COCTOSIHUEM CTaTHMYECKOI'O paBHOBECHS, B
KOTOPOM PACCTOSIHHE MEXAY MO3UTPOHOM M DJIEKTPOHOM Ha MOPSAIOK MPEBBIIIAET BETUUYUHY
«bopoBckoro pannycay, U 4TO MO3UTPOHUIN HE MOXKET «AHHUTUIIMPOBATHY, MOPOXkKAast (POTOHBI.

UccnenoBanus 0OHApYXMIIHA, 9YTO (POTOH SBIISIETCS JAUMOIBHBIM 00pa30BaHUEM, COCTOSIITUM
U3 DJIEKTPOHAa W aHTUANeKTpoHa [11]. AHTHONEKTpPOH SBISETCS DIIEKTPOHONOA00HBIM
MHUKpPOOOBEKTOM C «IOJIOKUTEIbHBIM» EIUHUYHBIM JJIEKTPUUYECKUM 3apsioM (+e) u ¢
«OTPULIATEIBHOW» MacCOM, BETUYMHA KOTOPOU paBHA Me. DJIEKTPOH-aHTUAIEKTPOHHBIN JIUIIOJb
CIOCOOEH K caMOpa3roHy /10 CKOPOCTH, BEIMYMHA KOTOPOM 3aBHCHUT OT CONPOTHUBIEHUS 3(pupa
€ro JBW)KEHUIO, T.€. 3aBUCHT OT IUIOTHOCTU 3¢pupa Ha myTd (oToHa. DTOT AUMOIb, IMPH
OTCYTCTBUM BHEIIHUX BO3JICHCTBUM, IBUKETCS BIOJIb MPSAMOMN, MPOXOAAIICH Yepe3 dIEKTPOH U
AQHTHURJIEKTPOH.



B03MOXHOCTB CyIIECTBOBAHUS JIEKTPOHOINOA00HBIX MUKPOOOBEKTOB C «OTPUIATEIHHBIMI
Maccamu Obl1a oTkpbiTa [1.J]lupakom. Teopernueckoit ¢pu3ukoit 3Ta uaes Obuia OTOpOIICHA, TaK
KaK, II0 YTBEPXACHUSIM (U3UKOB, MHKPOOOBEKTHI C «OTPHUIATEIbHBIMU» MaccaMH B
JKCIIEPUMEHTaX He Habmonanuch. PaccMoTpeHue 9Toil cuUTyallMM TOKa3aio, 4YTO B
HAOJIIOJIATENIbHBIX KaMepaX, HaXOSIIMXCS B OOHOPOOHbIX BHEIIHUX MArHUTHBIX TOJSX,
MOBEJICHWE AHTUAJIEKTPOHOB COBEPIICHHO HEOTIUYMMO OT IMOBEACHHS AIIEKTPOHOB. [lo3ToMmy,
HaOJr01as1 TPEKH MUKPOOOBEKTOB B HAOIOJATEIbHBIX YCTAaHOBKAX, (DU3UKH YK€ JOJIT0e BpeMs
HE CTIIOCOOHBI OMPENICIUTD, AIEKTPOH WU aHTUAJIEKTPOH OCTAaBUJI 3TOT CJEI.

OxcnepuMeHThl Ha ycraHoBkax llItepna-I'epnaxa, B KOTOpPBIX IOTOKH «3JEKTPOHOB»
MPOXOJAT Yepe3 CUIbHO HEOJHOPOJHBIE MAarHUTHBIE MOJIS, MOKAa3bIBAIOT, YTO B HMCXOJHBIX
IIOTOKAaX IHPHUCYTCTBYIOT, NPAKTUYECKU B PABHBIX KOJUYECTBAX, HE TOJBKO AJIEKTPOHBI, HO U
AHTHUDJIEKTPOHBI. Pe3ynpTaThl 3TUX SKCIEPUMEHTOB TOBOPSAT O TOM, UYTO B TaKUX MarHUTHBIX
[OJISIX TPAEKTOPUHU aHTUIJIEKTPOHOB OTJIMYAIOTCSA OT TPACKTOPHUI 3JIEKTPOHOB.

KBaHntoBble (PU3UKKU ATOrO0 HE MOHUMAIOT. Pe3ynbTaThl SKCIIEPUMEHTOB Ha YCTaHOBKAaX
[Hrepua-I'epnaxa oHU OOBACHAIOT HATMYUEM Y 3JEKTPOHOB CBOMCTBA IO MMEHHU «CIHUHY». JTO
MOHSITHE OHU ObUIM BBIHYXKJCHBI BBECTH C II€JIbI0 YACTHUYHON KOMIIEHCALIUU MOCIIEACTBHI CBOETO
OTKa3a OT Yy4yeTa MAarHUTHBIX B3auMojedcTBUil. IlbiTasice OOBACHUTH, YTO TaKOE «CIUH
3eKTpoHay, OHH ToBopAT: «lIpencraBpTe cebe, YTO IEKTPOH BpaIIaeTCs, U BBl MOWMETE, YTO
TaKoe CHHUH 3JIeKTpoHa. Ho TOJbKO, HM B KOEM cilydae, HE IpPEJCTaBJIsiTe 3TO BpallleHUE B
OykBaJIbHOM cMbiciie!». VHbIMU clloBaMH — MpeACTaBbTE€ cebe TO, YEr0 Ha CaMOM JieJie HeET.
3abaBHO, HE TIpaBa Jin?

*

Wtak, (QOTOH ABIAETCS 3JIEKTPOH-AaHTUAJIEKTPOHHBIM JUIIOJIEM, a 3JIEKTPUUECKUH TOK,
cornacHo skcniepuMenTy LlItepHa-I'epnaxa, sBIsSETCS MOTOKOM 3JEKTPOHOB U aHTUAIIEKTPOHOB.

HccnenoBanust oOHapyXWJIM, YTO CYIIECTBOBYIOT JiBa BHJa (OTOHOB — «OBICTpBIE» H
«memieHHbiey  [11].  DieKTpOH-aHTHANEKTPOHHBIA  JHMIONb  00JagaeT  HEyCTOHYMBBIM
CTaTHYECKMM PAaBHOBECHEM, B KOTOPOM PACCTOSHHUE I MEKAY DJIEKTPOHOM M aHTHIJIEKTPOHOM
paBHoO Org , rB:5,292-10'11M — BennuuHa «bopoBckoro paguyca», 6=8,372, T.e. 0r524,43-10'10M.
Ecau r,<0rg, 10 GOTOH «OBICTPBIN», BETMYMHA €TO CKOPOCTH B KOCMUYECKOM IPOCTPAHCTBE, MO~
BUAMMOMY, Onm3Ka K ¢. B «OpicTpom» (hoTOHE BHepenn UAET AJIEKTPOH, a aHTUAIIEKTPOH — IO
«cneny» anekTpoHa. brmaromaps «ObIcTpbIM» (DOTOHAM, CYIIECTBYET SBJIEHHE BO30YKIEHUS
aTOMOB U JIPYTMX MHUKPOOOBEKTOB.

Ecau r,>0rg 10 GOTOH — «MeIeHHbII». B 5TOM QoTOHE BnEepenu HMIET aHTHAIEKTPOH, a
AJIEKTPOH — IO «CIIEAY» aHTHUAJIEKTpoHA. «MeJuleHHbIe» (DOTOHBI HE MOTYT 3aXBaTbIBAThCS
aTOMaMH{, HE MOTYT Y4acTBOBaTh B BO30Y)KJIEHHUM aTOMOB M JAPYrux MHUKpooOBbekToB. Ho
Onaronaps «MeJICHHBIM» (DOTOHAM, CYIIECTBYET IMOCTOSHHBIN MarHeTusm [12].

KBanrtoBas (pu3uka HUYero He 3HaeT o0 CTpyKType ¢poToHa. [losToMy OHa He JoraabIBaeTCs O
TOM, 4YTO (OTOHBI MOTyT OBITh «MEUICHHBIMH». B Xoae wuccieqoBaHUN MPUPOJIBI
CBEPXIIPOBOJMMOCTH, B KBAHTOBOW TEOPUH IMOSBUIUCH MPEACTABIECHUS O TOM, YTO SIBICHUE
CBEPXIPOBOJMMOCTH HMEET MECTO OJlarofapsi CYyLIECTBOBAHHIO «KYIEPOBCKHUX CHApEHHBIX
AIIEKTPOHOB». B «KymepoBCcKkoil mape» 3IeKTPOHBI, COTIACHO KBAaHTOBBIM IPEICTABICHUSM,
001aJat0T pa3HbIMU «CHHHaMU». [10-BUIMMOMY, 3TH «KYIEPOBCKHE CIIAPEHHBIE 3JEKTPOHBD)
ABIIAIOTCS, HAa CamMoOM Jielie, «MEJUICHHBIMU» (OTOHAMHU, T.€. «MEJICHHBIMU» D3JIEKTPOH-
AQHTHUAJIEKTPOHHBIMU JUTIOJISIMH.

CornacHO KBAaHTOBBIM OLIEHKAM, PAcCTOSHHE MEXKIY JJIEKTPOHOM M aHTHAJIEKTPOHOM B
«KYIEPOBCKOM 3JIEKTPOHHOM JTUIIONE», T.€. B «MEUIEHHOM» ()OTOHE, MMEET BEIMYUHY MOPSIKa
10°M. MlcXO0g1s M3 9TOi OLEHKH, MOKHO MPE/IOIOKHTD, YTO CKOPOCT IBHKCHHUS «MEUICHHBIX»
¢oToHOB Ha 6+8 MOPSIIKOB MEHBIIIE CKOPOCTHU JABHKEHHS «OBICTPHIX» (DOTOHOB.

BrionHe BO3MOXXHO, YTO AJEKTPUYECKHUU TOK TMPEACTABISIET COOOW TOTOK, COCTOSIIUNA W3
MHO€ECTBa «MEJICHHBIX» (DOTOHOB.



AHanm3upys MpUpPOAYy KOPOHHOTO pa3pslia Ha JMHUSIX JJICKTPOINepenadu, Hy>KHO 0OpaTHTh
BHUMaHUE Ha CIEAYIOLIUE 00CTOATENbCTBA.

KopoHHBIii pa3psa Ha JTHHHUSIX BBICOKOBOJIBTHOHN Tepeadd MOXKHO HAOI0JIaTh HE TOJBKO B
rPO30BOM CUTYallUH, HO U B TUXYIO, CIIOKOMHYIO IIOr0/ly. DTO MOXET MPOUCXOAUTH ITOTOMY, YTO
BBICOKAsl HANPSIKEHHOCTHb JJIEKTPUYECKOTO IOJ1 B OKPECTHOCTHM BBICOKOBOJIBTHOIO ITPOBOAA
CO3JAeTC CaMHUM JJIEKTPUYECKUM TOKOM. M3-3a 3TOro, B OKpPECTHOCTH BBICOKOBOJIBTHOI'O
MPOBO/IA, BO3MOKHA HMOHU3AIMS aTMOC(EpPHBIX Ta30B, Jaxe B TOM Cilydae, €ClId BHE ITOU
OKPECTHOCTH OTCYTCTBYIOT YCIIOBHS ISl €CTECTBEHHOM ux moHuzanuu. CoBpeMeHHas (u3uka
CUMTAET, YTO CTOJKHOBEHHS Ta30BBIX MOJEKYJ, B pe3yjbTaTe€ MX HOHU3AIUHU, MPUBOIAT K
HAKOIUICHHUIO SHEPTUH, BbI3bIBAIOIIEH HAOII0aeMOe CBEUECHHUE.

Cy1iecTBeHHON crnenu(uKoil paccMaTPUBAEMON CHUTYAallMH SIBJISICTCS TO, YTO CEYCHUE
IIPOBOJIa OJIHO U TO K€ Ha BCEU JIMHUU, U BEJIMUYMHA KPUBU3HBI €TI0 MOBEPXHOCTH MPAKTUUYECKU
BCIOZly TOCTOSIHHA. ODTO JIeJaeT BO3MOXXHOW, MO/ BIIUSHHEM BBICOKOTO HANPSIKEHUS] TOKa,
HMOHM3AIMI0 aTMOC(EPHBIX Ta30B B OKPECTHOCTU JIIOOOH TOYKH MOBEPXHOCTU MPOBOJIA,
CYIIECTBEHHO YMEHbIIAsA €€ BEPOSITHOCTD.

Jns  cymectBoBaHHS (OTOHHOTO M3IYYEHHUS HEOOXOAMMO HAIM4YUE OJJIEKTPOHOB H
aHTUAJIEKTPOHOB. CBOOOJHBIC JIEKTPOHBI MOTYT TMOSIBUTHCS B OKPECTHOCTH BBICOKOBOJIBTHOTO
poBOJa B pe3ylbTaTe HOHU3AIMU aTMochepHbIX ra3oB. Ho cBOOOIHBIX aHTHAIEKTPOHOB B
3eMHON armocdepe HeT. [Ipu noHM3amuu arMOC(EepHBIX Ta30B OHH TaKXKe HE BO3HUKaKT. He
MOTYT OHM BO3HHUKaTb M B PE3yJbTaTe€ IEPEXO0/Ja SHEPruHM, HAKOIUIEHHOW B pe3yJbTare
HMOHM3AIMK aTMOC(EpHBIX ra30B, B MACCy, TaK KaK MPEJCTABIICHNE 00 SKBHBAJICHTHOCTH MacCChI
U SHEPruu — pe3ysbTaT MaTeMaTH4ecKoro okyca, MOosSBUBILEECS B pe3yJabTaTe OTKa3a OT yueTa
TaKOW CYIIECTBEHHOM COCTABISIONICH MaTepuaibHoro Mupa, kak a¢up [13].

Ocraercs TONBKO OJHA BO3MOXHOCTb BO3HMKHOBEHHS KOPOHHOI'O CBEYEHHSI BOKPYT
BBICOKOBOJIbTHBIX MPOBOAOB. OHA CBsI3aHA C T€M, YTO AJIEKTPUUYECKUM TOK MPEICTaBIAECT COOOM
MOTOK MHOKECTBA «MEIJIEHHBIX» 3JIEKTPOH-aHTUANIEKTPOHBIX aumnoyied. IIpu odyeHb BBICOKHX
HaIpSOKEHUSAX, TPU OYEHb BBICOKOW TUIOTHOCTH TOTOKA JTHX JUIOJICH, 4YacTh WX, H3-3a
COTPOTHBIICHUS UX JBUKECHHIO, BBIABIMBACTCS U3 MMPOBOJIA, 00pa3zysl HabI0jaeMoe CBEUEHHE.

* %

Ecnu nnst oOpa3oBaHHs KOPOHHOTO pa3psiia MOHH3AIUs aTMOC(EpHOro raza He sBISETCS
00s13aTeIbHBIM YCIIOBMEM, TO HU JIMHEHHAs, HU 1IapoBasi MOJIHUM 0€3 MOHHU3AIUK aTMOC(HEPHOTO
rasa CymiecTBOBaTh HE MOTYT.

B pesynbrare HOHU3AIMH, MOJIEKYJIbI M aTOMBI TEPSIOT DJEKTPOHBI M TMPUOOPETAIOT
KYJIOHOBCKHE JIUTIONbHBIE CBOWCTBA. biaroaaps aToMy, OHH MOTYT O0BbEIUHATHCS JPYT C APYTOM
B JIOBOJIbHO CJIOKHBIE CHUCTEMBbl. B Tpo30Byl0 NOroay, MOJA JACHCTBHEM OYE€Hb BBICOKMX
AIIEKTPUYECKUX MOTEHIIMATIOB, OHU MOTYT OOBEIUHATHCS B JUIMHHBIE TUHEHHBIC CTPYKTYpHI 0€3
OOKOBBIX OTPOCTKOB, WJIM B JIMHEWHBIE BETBAIIMECS CTPYKTYpPhl. Boib 3THUX IWHEWHBIX
CTPYKTYP M pacTpOCTPAHSIIOTCS FIEKTPUUECKHUE MOJHUEBBIE Pa3psibl.

*

Jlnst oOpa3oBaHus MApPOBOM MOJHUUA HEOOXOAMMBI O€3BETPEHHAs, THXasl MOroJa U OOBEKT C
3a0CTPEHHBIM KOHIIOM, COJEPXKAIIUNA DIECKTPUUYCCKUM 3apsii, CIOCOOHBIH HOHU3UPOBATH
aTMoc(depHbIe Ta3bl B OTHOCUTEIBHO HEOOIBIIOW OKPECTHOCTH 3a0CTPEHHOTO KOHIIA.

Kaxngas Monekyna artmocdepHoro rasa mnpuoOperaer, B pe3yibTaTe HOHU3ALNH,
KYJIOHOBCKHE JUTOJbHBIE CBONCTBA. B 0Oe€3BeTpEeHHYIO MOroJy MHOXKECTBO TAaKUX MOJEKYI,
Oyrarogapst 5TUM CBOMCTBAM, MOXET OOBETUHUTHCSA B KOMIIAKTHYIO JIOKAJTU30BAHHYIO CHCTEMY =,
00J1a/1af01IyI0 OTHOCUTENBHO HEOOJBIION, HO IOCTATOYHOM i €€ CYIIeCTBOBAaHUS, CTEIEHBIO
ycroitunBoctu. CucreMa = obmagaet Gopmoid, OJU3KOM K mapoBoil. MHOKECTBO OCEBBIX JIMHHI

—
=

COOCTBEHHBIX MArHUTHBIX MMOJIEH OTJEIBHBIX AIEMEHTOB CUCTEMBI = OOBEAUHSICTCS B CIIOKHYIO
CETYATYIO CTPYKTYPY S.

Bremnsis rpanuna G cucteMbl = SBISETCS TOW 000JIOYKOI, B paMKax KOTOPOH CyIIECTBYET
U (QyHKUMOHUpPYET mapoBas MojHHs. CeTuatas CTPYKTypa S MarHUTHOTO TMOJS CUCTEMBI =



SBIIIETCS. TEM KapKacoM, KOTOpBI oOecreurBaeT CyIIEeCTBOBaHME U (YHKIIMOHHPOBAHHE
IapOBOI MOJIHUM.

Cama mrapoBasi MOJHHS MPEACTABISET CcOO0OW MHOXECTBO F «MenneHHBIX» (OTOHOB,
MHOXECTBO «MEIUICHHBIX» JJIEKTPOH-AaHTUDJIEKTPOHHBIX JUMOJEH, JBMXXYLIIUXCS BHYTPHU
noBepxHoctu G. Buyrpep mnoBepxHoctu G «menieHHbIe» (OTOHBI IOMAJAIOT, IOKHAAS
JNEKTPUYECKU 3apsDKEHHBIM OOBEKT C 3a0CTPEHHBIM KOHIIOM, B OKPECTHOCTH KOTOPOIO
dbopMupyercs cucrema =.

«Mennennbie» (OTOHBI B CBOOOJHOM COCTOSHUU JIBXKYTCS CTPOro HpsIMOJIMHEHHO. B
MarHUTHOM II0JIe S, 00JIaaroIeM CEeTYaTON CTPYKTYPOH, TPACKTOPHH ABUKCHUS «METICHHBIX)
doronoB, mox aedctBueM cui JlopeHIa, HMCKPUBIAIOTCA. DTO MO3BOJISET «MEIJICHHBIM
(dboTOHAM JIOBOJIBHO JIOJITO OCTaBAaThCs BHYTPH MOBepxHOCTH G.

HckpuBieHue TpaeKTOPU «MEJIEHHBIX» (POTOHOB B IIAPOBON MOJHHUU MPOUCXOAUT TOYHO
TaK e, KaKk ¥ B MOCTOSAHHBIX MarHuTax. Ho B MOCTOSIHHBIX MAarHUTax IJIOTHOCTb MarHUTHBIX
MOJIEM CYIIECTBEHHO BBIIIE, YEM IUIOTHOCTh ATHX Noyied B cucreme =. M3-3a 3toro, mpu
OTCYTCTBMHM BHEIIHUX BO3ICHCTBUN, BpeMs CYIICCTBOBAHUSA «MEUICHHBIX» (POTOHOB B
MOCTOSIHHBIX MAarHMWTax MPaKkTUYeCKH He OrpaHuyeHo. J[BrkeHue «MeIJIeHHbIX» (OTOHOB B
MOCTOSIHHBIX ~MarHuTax TMPEKpallaeTcs TMpyd YAAPHBIX WIM TPU TEIJIOBBIX BHEIIHHUX
Bo3neiicTBusax. Ilpu »sToM  «MeieHHbIe» (OTOHBI pacmajaloTcs Ha AJIEKTPOHBI U
AHTHUAJICKTPOHBI, KOTOPBIE PACXOJATCS MO Pa3HBIM MEKMOJIEKYISIPHBIM U MEXKATOMHBIM HHUIIIAM
BEIECTBa, CIOCOOHOI0 K BOSHUKHOBEHHIO MIOCTOSTHHOT'O MarHeTU3Ma.

B razoBoii cucreme = MIOTHOCTh MATHUTHBIX MOJIEW CYIIECTBEHHO HUXE, YEM B BEIIECTBE
MOCTOSIHHBIX MarHutoB. [losTomy «MeieHHbIe» (OTOHBI 3HAYUTEIBHO XYK€ YACPKUBAIOTCS B
ra3oBOH Cpezie, 4eM B METAINIMYECKOM. 13-3a 3TOr0 OHU nocmenenHo MOKUAAKT CUCTEMY =, YEM
U 00BSCHSIETCS HAOI01aeMOe JUTUTENIbHOE CBEYEHUE IAPOBOI MOJTHHH.

*

CornacHo HMMEIOMIMMCS CBUAETEIbCTBAM, JakK€ OTHOCHTEIHHO HEOONbIINE BHEITHHE
BO3JICUCTBUSI MOTYT TPHUBECTH K B3PBIBHOMY pacmajay IIapoBod MoOJHHH. [IpuunHa 3TOTO
3aKJIIOYAeTCs B JOBOJBHO HHM3KOW YCTOMYMBOCTH CHUCTEMBI = HMOHU3MPOBAHHBIX MOJEKYII
aTMoc(epHOro rasa, CBS3aHHBIX MEXIy COOON AJIEKTPOMAarHWTHBIMU B3auMojelcTBUsMU. B
pe3ynbTaTe BHEUIHUX BO3JECHCTBUM, CBSI3U MEXY MOJIEKYJIAMUA CUCTEMBI = MOTYT Pa3pyLIUThCS,

ol

BCJIE/ICTBUE YEro CHUCTEMa & pachajaercs Ha MHOXECTBO HE CBS3aHHBIX MeEXay coOoi
MOHU3HUPOBAaHHBIX MoJieKysl. CeTdaras CTPYKTypa S MarHMTHOTO MOJISI CHCTEMBl = MPH 3TOM
Takke paspymaercs. M3-3a pacmaga CIOXKHOW CeT4yaTOW CHCTEMBI S, «MeJICeHHBIC» (HOTOHHI,
comepxamecs B G, mepecTaloT HCHBITBIBaTH Ha cebe BosneiictBue cuin  JlopeHna,
UCKPUBJISIIOIIMX TPAaeKTOpPUM WX JBWXKEHMs. BceneacTBue 3TOro, TpaeKTOPHUHM «MEIJICHHBIX
(OTOHOB CTAaHOBATCA NPAMOJMHEHHBIMM, M OHHM pas3beratorcs U3 G B BHJE B3PHIBHOIO
U3ITy4YEHHUS.
*

[apoBbie MoHUU (HOPMUPYIOTCA HE TOJIBKO B OKPECTHOCTH METAJIMYECKHX 3a0CTPEHHBIX
00BEKTOB, HO M B OKPECTHOCTH PACTUTEIBHBIX 3a0CTPEHHBIX OOBEKTOB. DTO CBSA3aHO C TEM, YTO
O00BEKThl PACTUTEIBLHOM MPHUPOABI COJAEpPXKAT, KaK M METalIbl, HE TOJBKO 3JIEKTPOHBI, HO U
AQHTHUIJIEKTPOHBL. JlefiCTBUTENBbHO, BCE pacTeHHs pa3BUBalOTCS Onaronaps (OTOCHHTE3Y,
OCHOBAaHHOMY Ha MOTJIOIIEHUU M pacnajie GOTOHOB Ha 3JIEKTPOHBI M aHTUAJIEKTPOHBI. Kpome
TOTO, B IPOLECCE TOPEHHUs] PACTUTENbHBIX OOBEKTOB B OOJBIIOM KOJIWYECTBE 00pa3yroTcs
(OTOHBI — 3TIEKTPOH-AHTUIIEKTPOHHBIE JUIIOIH.

* *

Morna nu TyHrycckast karactpoda nIpou3oiTH B pe3yibTaTe B3phIBHOTO paclaja OrpOMHOMN
mrapoBoit MontHuM? Cyzs 1o uMeromencs: HHpopMaIum, TaKyo MoJIHHIO MoT co3iath H Tecna.

H.Tecna AKTUBHO 3aHUMAJICS HU3y4YECHHEM croco0oB BBICOKOYACTOTHOM
OecripoBoiHON mepenayn sHeprur. OH mpoBoania BecbMa 3(deKTHbIe, Mmopakarouue CBOEH
HEOOBIYHOCTBIO U MyTarole HabIoaaTenel, 1eMOHCTPALMU CBOUX JOCTHKCHHH.



B 1902r oH mocTtpomsn TPOMAAHYI YCTaHOBKY JMJISi BBICOKOYACTOTHOM O€CIpOBOIHON
nepeaadn dJIEKTPOIHEPTUU B JIFOOYI0 TOUKy 3emHOoro mapa. B 1903r, Ha 3TOl ycTaHOBKeE,
HEIOCTPOEHHON TOJHOCTBIO M3-3a OTPAaHMYCHHOCTH CPEICTB, OBUIO MPOBENEHO MepBoe €€
ucIbpITaHue. OTO Oblla HEBUIAHHAs, YPE3BBIYAWHO BIEYATIAIONIAs TPOMagHAs OTHEHHas
¢deepus. [locne 3Toro, M3-3a HEXBATKH CPEACTB, 3Ta YCTAHOBKA HECKOJBKO JIET OCTaBAJIaCh
3a0pOIIICHHOMN.

B 1908r H.Tecna TaifHO mocemial 3Ty yCTaHOBKY M MPOBOJWI HA HEH Kakue-To pabotsl. O
HAIPAaBJIEHUU 3TUX pabOT HUYETo HE U3BECTHO. Mora i TYHI'yccKas KaTacTpoda Ipou30iTH B
pe3ynbTaTe 3TUX padoT?

Tynrycckas katactpoda npouzonuia 30.06.1908r. B 310 Bpems apkTuueckas dKCHEIUIUS
P.IIuppu Hanpasisanace K cesepHoMy noirocy. Hezanonro no sroro xonunu ciryxu, uro H.Tecna
coOupaercs «3axeub» apKTHUecKoe He0O0, YTOOBI OCBETUTH Jopory skcnenuuu P.Iluppu.

[lepen TyHrycckod katacTpodoii W BO BpeMms e ObUTM 3a)UKCHpPOBAHBI YPE3BBHIYANHO
WHTEPECHBIE M COBEPILICHHO HEOOBIUHBbIE, JIJIsi TOTO BpeMeHH, siBleHUs. OHU MOTYT CIY>KUTh
KOCBEHHBIMUM cBUjeTeNnbcTBaMu Toro, 4yro H.Tecna mor ObIThb npuYacTeH K TYHI'YCCKOM
karactpode. [Ipodeccop ynuBepcutera B ropone Kunb Tpuxkasl 3apuKCHpOBaT HEOOBIYHO
CWJIbHBIE BO3MYIICHHS 3eMHOM Marautocdepsl. [lepBoe Habmomanocs ¢ 69 27.06.1908 mo lu
30mun 28.06.1908. Bropoe npoaomxanock ¢ 64 28.06.1908 no 14 30mun 29.06.1908, a Tpetbe —
¢ 84 30mun 29.06.1908 o 1y 30mun 30.06.1908. DTH BO3MYIIEHUS 3€MHON MarHUTOC(EPHI
MOTJIH OBITh BBI3BAHbBI TPEMSI MIOTIBITKAMU «3aK€Ub» apKTHYEeCKOoe HEDO.

JIBe nepBble MONBITKU IPYrUMH HAOI0OJaBIIMMHUCS SIBICHUSIMHU HE COIIPOBOXKIAIUCh. B xo1e
TPEThE MOMBITKA BO3HUK OTPOMHBIN OTHEHHBIN IIap, JETEBIIMH C IOTa HA CEBEp U, HEKOTOPOE
BpeMs CIIyCTs, Pe3KO M3MEHUBLIMI HampaBieHHE IojieTa — ¢ BOCTOKa Ha 3amajd. Ilomer ero
3aKOHYWICA B 74 14MHMH MECTHOTO BpPEMEHH MOIIHEHIIMM B3PBIBHBIM  PAacIajoM,
npousouiemM Ha Bbicote 7+10 kM B Cubupu. DHeprus B3pbiBa oneHuBaercs ot 10 mo 40
MeraTtoHH B TpoTuiioBoM dKkBHBasieHTe (2000 aTromHbIX O0MO, Xupocuma,1945).

Ecnu nenbio 3TUX Tpex MONBITOK ObLIIM HAMEPEHUSI OCBETUTH MYTh apKTHUECKON IKCIEAULINN
P.Iluppu, TO BCe OHM OKazalaMCh HEyJauHbIMU. B MEepBBIX ABYX MOMBITKaX «3ake4b» HEOO Haj
ApPKTUKOH He yaanoch. B TpeTheil monbITKe XapakTep pa3pylIUTENbHbIX MOCIEICTBUN OKa3acs
COBEPILEHHO HEOXHIAHHBIM U HETIpelyCMOTPEHHBIM. [Ipr 3TOM HE6O ynanoch «3axeub)» He Hajl
ApPKTUKOH, a HaJl AHTapKTUKOM B pailOHE F0’KHOTO MOJIIOCA.

TyHrycckuii B3pbIB MOKa3aji, YTO IIAPOBasi MOJHUS — HE MPOCTO JHOOOMBITHOE SBICHHUE, YTO
HCKYCCTBEHHO CO3J]aHHasl I1apoBas MOJHMS MOXET ObITh HCIOJB30BaHAa KaK CYyNEpOpYKHUE.
[Tocne sToif cepuM SKCIEPUMEHTOB, PAabOThl HAa YCTAHOBKE IOJIHOCTHIO MPEKPaTUINCh, a
JOKyMEHTaIbHasi UX 4acTh UCYE3IIA.

Cam H.Tecna st coObiTus He KoMMeHTHpoBas. OxHako, B 1915r o 3amucan B cBoeM
onokHote: «lIpuaer Bpems, Koraa KakoW-HUOY/b HAYYHBIN reHuil (MM HA30BEM €ro caTaHou?)
OpUIyMaeT MalluHy, CHOCOOHYIO OJHHUM JCWCTBHEM YHHUTOXHTb OJHY MM HECKOJIBKO
apmuii... [IpencraBum, 4TO HalllM Y4YEHbIE PEIINUIIM 3araJky aToMa M CyMelu OCBOOOAMTH €ro
cBsA3aHHbIE cuibl. [IpencTaBum, 4ToO TOrna aToMm Mo Hamed Boje pacmnajaercs. Urto npousoiaer?
Pesynbrar OyneT Takoii, kakoil ceiiuac Mbl He MOkeM cebe npeacTaBuTh. HeTpyaHo paccuurars,
YTO NOTEHIMAIbHAS SHEPTUs, KOTOPasi COAEPKUTCS B OJJHOW MOHETE, UMEET CUILY, KOTOpasi, €CIIU
MBI CyME€eM €€ OCBOOOJUTH, CMOXKET NepeABUHYTh 50 HarpyXeHHBIX >KEJIE3HOAOPOKHBIX
BaroHoB Ha paccrostaue B 600 muiby» [14].
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