Microwold 15.
Quantum Physics
Status

N.N. Leonov

Quantum physics is an approximate theory of the microworld. Its application is limited due to refusal to
consider ether resistance to motion of microobjects and negligence of magnetic interactions among the same.

Quantum physics is considered to be an unprecedentedly revolutionary and extremely
effective means of the material world perception. It seems to be confirmed by the practical
results it achieved.

But the year 1979 saw publication [I] of findings meaning that nuclei of all chemical
elements have quasicrystalline structures. In other words the nucleonic systems of such nuclei
feature stable statically equilibrium configurations. The findings imply that #=0 in quantum
indeterminacy relations. Casually speaking, the quantum concepts of the existence of the
smallest indivisible quanta of energy are subjective and erroneous.

*

Why did the wrong hypothesis for the smallest indivisible portions of energy not interfere
with the material world structure studies by the microworld physics?

The “digging” showed that the major background determining the nature of quantum physics
was the microworld theory negligence of ether resistance to motion of microobjects and the
refusal to account for magnetic interactions among microobjects because of superficial, shallow
analyses of Michelson’s and Oersted’s experiment results.

The negligence of ether resistance to motion of microobjects was the reason why models of
phenomena studied in the microworld theory are conservative.

Conservative models of real macroworld phenomena normally do not allow for obtaining
sufficiently accurate and adequate information about the objects under study without hypotheses
of instant finite jumps of energy. It can be well demonstrated by the behavior of a ball hanging
on a spring. If different kinds of friction are neglected in the simplest model of such a system the
ball behavior in some vicinity of the system equilibrium can be illustrated by numerous planar
concentric closed phase trajectories (Fig.1). Total energy of the system is constant on each
closed trajectory.
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Fig.1.

When friction losses are taken into account the ball behavior can be illustrated by numerous
spiral phase trajectories being wound up the system equilibrium (Fig.2). Due to friction losses
total energy of the system is steadily decreasing in time on each of such trajectories.
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Each spiral trajectory can be with some accuracy presented as a continuous piecewise smooth
curve composed of the relevant fragments of closed concentric trajectories and straight lines
corresponding to instant jump-like reductions in the system energy.

A similar situation is in the microworld. The mathematical model of protium atom that along
with electrical interactions accounts for magnetic interactions between electron and proton but
neglects ether resistance to electron motion is conservative. The model describes electron
behavior against motionless proton by means of numerous concentric phase trajectories shown
on Fig.3.
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Fig.3.

With consideration of ether resistance to electron motion the phase trajectories become spiral
(Fig.4). In order to approximate these trajectories using numerous conservative trajectories they
can be again represented by a continuous piecewise smooth curve based on the hypothesis of
instant jJumps of electron total energy.
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Fig.4.

The examples above make it possible to understand that quantum theory that neglects ether
resistance to motion of microobjects is approximate versus the theory that accounts for such
resistance.

It is as if physicists do not know such simple things.

*

Approximate methods are widely used in scientific research (method of harmonic balance,
Galerkin method, method of small parameter,...). However, each of them has its own limited
range of definition, its own limited application.



In its application domain quantum physics was able to obtain many different practical results.
However, the domain appeared to be limited as well as for all approximate methods. No details
of atomic nucleus structure or photon structure, excited atom structure, excited atom stable
existence form or static nature of excited atom lifetime can be identified within the framework of
quantum physics. Solution to these issues is beyond the quantum theory capabilities.

The inability of quantum physics to identify photon structure resulted in misunderstanding of
neutron/proton transformation reactions and in emergence of a false neutrino hypothesis. The
absence of neutrino in the real material world explains the failure of experimental attempts to
tame these phantom objects.

The work on development of controllable power reactors has been carried out in vain for
over than half a century despite of great intellectual and material resources spent. The reason for
that consists in the fact that the work is based on the misunderstanding of “hydrogen” bomb
energy release reactions within the quantum theory framework. The falseness of such
understanding is supported by the fact that physicists are still incapable of identifying the causes
for Vilyuisk thermonuclear explosion.

Quantum perception of the mechanism of energy release in nuclear fusion reactions formed
due to the term “mass defect” invented by physicists. According to experimental data a
composite microobject mass is less than a sum of masses of the elements the microobject is
composed of. Incapable of identifying the causes for that, physicists decided that when
microscopic objects are combined into a more complex object some portion of masses of such
microobjects is transformed into their bonding energy in a more complex object.

Because of refusal to account for ether in the microworld theory physicists could not identify
the structures of electron, neutron or proton or understand the mechanism of supposed “mass
defect”.

Consideration of ether made it possible to identify the structures of electron, neutron and
proton. It emerged that due to specificity of these microobjects their masses are a function of
their motion velocity and orientation of their magnetic moment vectors against their motion
direction. In motion of free electrons, neutrons and protons their magnetic moment vectors
become so oriented that these microobjects experience the maximum gain in weight due to
additional ethereal masses being captured. When these microobjects are included in a more
complex object their magnetic moment vectors cannot be oriented independently from each
other. Therefore, in motion of a composite object the elements it is composed of gain weight
below the maximum possible values and the total weight of the composite object is equal to the
total weight of all the elements it is composed of but less than the weight of the same but free
elements.

*

The fundamental ideas of quantum physics are quantization (discretization) of energy and
other physical quantities and the wave-corpuscle duality of microscopic objects [2].

Surprisingly, the substantive aspects of wave-corpuscle duality remained misunderstood by
guantum physics. A microobjects that exhibits wave-corpuscle properties in experiments behaves
as if it is strictly localized, confined and, at the same time, limitless in space. So it becomes
obvious that wave-corpuscle duality results not from the microobject itself but from its symbiosis
with wave propagation effects in a distributed, spatially limitless medium which occur when the
microobject is moving.

However, physicists have their own reason. They stoutly deny any possibility of such a
symbiosis [2,3]. They say they know no medium a microobject interaction with which would
experimentally explain the properties observed. So they say that there is no such a medium in the
material world.

Such way of thinking is not new but is a case in human history called agnosticism [4]. The
famous Aesop laughed at its primitivism as long ago as in his time.

Gaining an insight into the causes for such confusion in quantum physics was possible due to
the applied scientific technique developed by Mandelstam-Andronov within the theory of non-



linear oscillations [5,6]. A major concept of this technique is that each observable phenomenon
has its material carrier. For instance, electrical current carriers are electrically charged flows of
microscopic objects, sound carriers are gases and other distributed media, the properties of
chemical elements are carried by atoms and molecules, inherited characters of living organisms
and plants are carried by gens, i.e. special molecular systems etc.

The essence of wave-corpuscle duality was quite easy to identify, there was just some
patience needed. The medium of wave properties in wave-corpuscle duality appeared to be ether
mistakenly denied by physicists in the beginning of the previous century.

*

The idea of atomic electromagnetic radiation energy quantization was born in building the
quantitative description of thermal radiation from an “absolutely black body”. Then there was
nothing known about spectral properties of separate atoms. That is why a great gap occurred
between the experimental results for an “absolutely black body” and expected properties of
atomic high-frequency radiation (ultraviolet catastrophe). Such a gap was then overwhelmed due
to introduction of the hypothesis of indivisible radiation energy quanta.

An adequate understanding of the situation was achieved at the end of the previous century
due to modeling of atomic structures in view of magnetic interactions among atom elements and
considering ether resistance to motion of the same. It emerged that atoms of each chemical
element are subject to natural limitation on the maximum frequency of electromagnetic radiation
which has nothing to do with the hypothesis of indivisible energy quanta.

So, the smallest indivisible quanta of energy are not objective factors of the material world.
Using the hypothesis of their existence allows for partially compensating for refusal to consider
ether in the microworld theory.

*

The microworld theory negligence of ether weakened cognitive capabilities of physical
science. The reason was the fact that ether appeared to be “construction material” for any and all
microscopic and macroscopic objects.

A little similar situation accompanied the formation and development of modern chemistry.
At the beginning, when there was no specific data on the “construction material” of chemical
substances, experimental chemical data was collected randomly. This stage was most prominent
in the middle ages (alchemic period).

Modern chemistry began developing as a scientific systematic discipline due to the progress
in atomistics [7,8]. The first conceptual sprouts of atomistics appeared in the Ancient Greece as
separate suppositions concerning the matter structure. However, the concepts of atomistics that
lack any specific content had no impact on the development of medieval experimental chemistry.
Chemistry acquired a scientific base for detailed and systematicc comprehension of its
achievements as soon as atomistics developed as a special discipline aimed at an active study of
the material world structures.

*

Based on the background of modern chemistry development a successful evolution of the
adequate microworld theory should have been expected subject to simultaneous evolvement of
knowledge with respect to the structure of material objects at a deeper level of matter
organization than microworld and consideration of such knowledge in the microworld theory.
Some time ago the material substance of that level was called “ether” by physicists. Nevertheless
they still refuse to consider it in the microworld theory.

Because of refusal to consider ether physics looks at microscopic objects through a dark
glass leaving many structural details unnoticed. Its orientation in the microworld is “by feel”,
suing experimental studies, without a sufficient trust to theoretical results [9]. It absolutely does
not understand the real reason for over than half a century of failures in the area of neutron and
thermonuclear problems. It had taken a wrong way long before in search for information on
structure of electrons, neutrons and protons.

*



Due to neglect of ether physics could not understand what happens at experimental
arrangements during acceleration and further collision of microscopic objects. Microscopic
objects were accelerated in vacuum cavities of accelerating engines but ether cannot be pumped
out from these cavities. Physics failed to understand that all microscopic objects observed in
those experiments are still electrons, antielectrons and protons we know but in an “excited” state,
having captured additional masses of ether as a result of the acceleration. Having unrealized it
physics began considering “excited” microobjects as previously known “carriers” of various
interactions. It came to a point when the development of theories of such “carriers” was
encouraged with Nobel Prizes.

*

Consideration of ether as a “construction material” made it possible to understand, based on
experimental data collected by physics, that primitive microscopic objects, electrons,
antielectrons and neutrons, have ethereal vortex-like structures. Due to the specific nature of
such structures masses of electrons, antielectrons and neutrons depend on their motion velocity
against external ether. With increase in motion velocity their masses are increased because of
additional masses of ether being captured. With decrease in motion velocity their masses are also
decreased because of the loss of excessive masses of ether.

Experiments using accelerating engines showed that masses of electrons, antielectrons and
neutrons moving at the same velocities change not proportionally as it commonly assumed in the
relativity theory. When masses of electrons (in those experiments) increase by a factor of 2+3
masses of neutrons and protons increased maximum twofold. Such a disproportion can well be
explained by the specificity of the structures of these microobjects. This is indicative of the fact
that the relativity theory formula m(v)=m(0)(1-v’c®)®* inadmissibly unsatisfactory describes the
dependence of mass of microobjects on their velocity v.

*

Having neglected ether and magnetic interactions among microobjects, important objective
factors of the material world, physics failed to continue quantitative estimations of the
microworld phenomena studied. In order to establish a quantitative estimation framework it had
to introduce subjective, artificial notions that could partially compensate for refusal to consider
these objective factors but could not adequately present the real world structure. These are such
notions as indivisible energy quantum, spin, neutrino, mass - energy equivalence, annihilation of
matter, mass defect etc.

It resulted in development of an approximate quantum theory with rather limited application
domain and in development of the relativity theory with its false formal description according to
which m(v)=m(0)(1-v°¢%)%,... .

The substitution of objective concepts of the material world structure with subjective ones
made it possible to estimate a number of phenomena but had distorted these concepts for a long
time and led neutron and thermonuclear problems as well as the problem of identification of
primitive microscopic objects to a complete dead end.

*

It is important, in particular, to note a crucial impossibility for quantum physics to
understand another method of energy generation and use unknown to our civilization. Our
civilization is not technologically prepared to implement that method yet. However, other
civilizations have been for long demonstrating great capabilities of such kind of energy (UFO).

*

Was it worth time and efforts hindering various attempts to correct the situation with the
material world structure theory? And for what sake were all those obstacles on the way to
adequate concepts of the matter structure and functioning laws of matter? It would be interesting
to hear truthful answers to these questions from the current physicists.
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Mukpomup 15.
Cratyc
KBaHTOBOUN (U3UKH

JleonoB H.H.

KBanToBast ¢pusmka sBisieTcs npuOIIkeHHOH Teoprelt Mukpomupa. Cdepa e€ npuMeHeHus orpaHHYeHa n3-3a
0TKa3a OT y4eTa 3(Hpa ¢ €ro CONPOTHBICHHEM JIBI)KEHHIO MHKPOOOBEKTOB M M3-3a OTKa3a OT y4deTa MarHUTHBIX
B3aUMO/ICHCTBUI MEX /1y MUKPOOOBEKTAMH.

KBanToBas ¢u3uka cuutaercs OeCHpeleseHTHO pPEBOJIIOLMOHHBIM U YPE3BBIYAWHO
3¢ pexTUBHBIM CITOCOOOM TO3HAHUS YCTPOUCTBa peanbHoro Mupa. Kazamocek Obl, JOCTUTHYTBHIC
€10 MPAKTUYECKUE Pe3yabTaThl YOSIUTEIbHO 3TO MOITBEPHKIAIOT.

Ho Bor, B 1979r Obutn ony6sukoBansl [1] pe3yiabTaTsl 3KCIEPUMEHTA, TOBOPSIINE O TOM, YTO
A7pa BCEX XMMMYECKHX AJIEMEHTOB O0JIaJ]al0T KBa3UKPHUCTAIIMUECKUMH CTPYKTypamu. VHbIMH
CJIOBaMH, CHUCTEMbl HYKJIOHOB 3THUX siiep 00Ja/1al0T YCTOWYMBBIMU CTATUYECKU PaBHOBECHBIMU
KoHpurypauusmMu. M3 53TUX pe3yabTaToB CleAyeT, 4YTO B KBAaHTOBBIX COOTHOIIEHHSIX
Heonpenenennocteit /7=0. Ha ©HedopmambHOM s3bIKE 3TO O3HAYAET, YTO TMPEACTABICHUS
KBAaHTOBOM (M3MKM O CYIIECTBOBAHWM HAUMEHBIIUX HEAETMMBIX KBAaHTOB JSHEPIUHU
CyOBEKTHUBHBI M OIITUOOYHBI.

*

[Touemy ucnonb30BaHUE OMIMOOYHON TUIIOTE3BI O CYIIECTBOBAHUM HAaUMEHBIINX HEASTUMBIX
NOpIMI JHEPrUM HE TOMeIaJo (QHU3MKE MUKPOMHUpAa B €€ HCCIEAOBAaHUIX YCTPOWCTBA
MarepuasibHOro Mupa?
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«Packonku» noKa3aaM, YTO OCHOBHBIMHU IIPEIIOCBUIKAMM, ONPEIEISIOINIMMU XapaKTep
KBAHTOBOM (PU3MKH, SBISIOTCS OTKa3bl, B TEOPUM MUKPOMHUPA, OT y4eTa CONPOTUBICHUS dpupa
JBY)KEHUIO MUKPOOOBEKTOB M OT yueTa MarHUTHBIX B3aMMOJACHCTBUI MEXKIY MUKPOOOBEKTaMH.
[TprurHaMu 3THX OTKA30B IOCIYXHJIM MOBEPXHOCTHBIE, HETIyOOKHE aHaIU3bl pPe3yJbTaToOB
IKCIIEpUMEHTOB MaiikenbcoHa u Opcreaa.

OTka3 oT yuyeTa CONpPOTUBICHUS 3PUpPA JBIKEHUI0 MHUKPOOOBEKTOB IOCITY)XUJ MPUYUHON
TOT'0, YTO MOJIEJH SIBJICHUH, PACCMaTPUBAEMbIX B TEOPUHU MUKPOMHPA, KOHCEPBATUBHBI.

B makpomupe, KOHCEpBaTHBHbBIE MOJAEIHN PEaIbHbIX SBICHUH, KaK MPaBHIO, HE MO3BOJIIOT
NOJy4yaTh JIOCTaTOYHO TOYHBIE aJeKBaTHBIE CBEACHUS 00 u3ydaeMbIXx OOBeKTax 0e3
UCIIOJIb30BAaHUS MPEAIONOKEHUH O MTHOBEHHBIX KOHEYHBIX CKauKax SHEpruu. ITo, ¢ O0JIbIION
HarJIsJHOCTbI0, MOKHO MPOWIIOCTPUPOBATH C IOMOIIBIO PACCMOTPEHMS MOBEACHUS ILAPHKA,
NOJBEIIEHHOr0 Ha mnpyxuHke. Ecnu B mpocrteiimield Monxenu 3TOW CHUCTEMbl HE YYUTBIBATh
pa3Hble BUJIbI TPEHUS, TO IIOBEJICHUE IIAPUKA, B HEKOTOPON OKPECTHOCTU COCTOSIHUSI PABHOBECHUS
3TON CHCTEMBI, WIUTFOCTPUPYETCS] MHOKECTBOM IIOCKUX KOHIIEHTPUUYECKUX 3aMKHYTHIX (a30BbIX
TpaekTopuil (puc.l). [lonHas sHEprus cUCTEMbI Ha KaKJ0W 3aMKHYTOM TPaeKTOPUU MOCTOSIHHA.

i
Puc.1.

IIpp ydere mnoTepp Ha TpPEHHWE, IMOBEACHHWE IIAPUKA WIUIFOCTPUPYETCS MHOXKECTBOM
CHUPATBHBIX (a30BBIX TPACKTOPUN, HAKPYUMBAIOIIMXCS HA COCTOSHHUE PAaBHOBECUSl CHCTEMBbI
(puc.2). ITomHast SHEprust cUCTEMBbl Ha KaXKJOW TaKOW TpaeKTOpuH, M3-3a MOTEPb Ha TpPEHHE,
MOHOTOHHO YMEHBIIIAETCSI CO BPEMEHEM.

Puc.2.

Kaxnyto cniupaibHyl0 TPAeKTOPUIO MOXHO, C HEKOTOPOM TOYHOCTBIO, MPEACTAaBUTh B BHUJIE
HETMPEPHIBHOW KYCOYHO-TJIAJIKOM KPHUBOHM, COCTOSIIIEH W3 COOTBETCTBYIOIIMX (PParMEeHTOB
3aMKHYTBIX KOHIIEHTPUUYECKHX TPACKTOPUH U OTPE3KOB NPSMBIX JIMHUM, OTBEUYAIOIIHUX
MTHOBEHHBIM CKa4YKOOOpa3HBIM YMEHBIIIEHUSM ITOJTHOW SHEPTHUH CUCTEMBI.

B MukpoMupe uMeeT MeCTO aHaJOrM4Has cuTyalnus. MaremMaTtuyeckas MOJENb aTroMa
NpOTHsl, YYUTHIBAIOUIAsl, HaApSAAy C JJIEKTPUYECKMMH B3aUMOJCHCTBHUSMHM, MAarHUTHbIC
B3aMIMOJICHCTBHS MEX]y JIEKTPOHOM U MPOTOHOM, HO HE YYUTHIBAIOIAsI CONPOTUBJICHHE d(Ppupa
JIBUDKEHUIO JJICKTPOHA, SIBJISIETCS KOHCEpPBATHMBHOM. B 3TOM Mojenu mnoBeIEeHHE 3JIEKTPOHA
OTHOCHUTEJIbHO HEMOJIBI)KHOTO MPOTOHA WJUIIOCTPUPYETCSI MHOMKECTBOM KOHILIEHTPUYECKUX
(ha30BBIX TPACKTOPHUIA, TPUBEIACHHBIX Ha PHC.3.
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Puc.3.

VYdyer compoTuBieHuss 3GUpa JIBIKEHUIO OHIIEKTpOHA JenaeT (a3oBble TPACKTOPUHU
crnupanbHbiMu (puc.4). [lis Toro, 4To0bl NOTYYUTh NPUOIHKEHUE 3TUX TPACKTOPUIN C TOMOIIbIO
MHOXECTBa TpPACKTOPHI KOHCEPBATUBHOW CHCTEMBI, MOXHO OIIATH K€ O0OpaTuThcs K
HENPEPHIBHOMY KYCOYHO-TJIAJKOMY HX [MPEACTABICHUI0 C HCIIOJIb30BAHUEM THUIOTE3bI
MI'HOBEHHBIX CKaYKOB IIOJIHOW SHEPrUH 3JIEKTPOHA.

N

Puc.4.

PaccMmoTpeHHBIE mpUMeEpbl MO3BOJSIOT MOHATh, YTO KBAaHTOBAs TEOpPHUs, HE YUUTHIBAIOLIAS
COMpOTHUBIIEHUE A(Upa IBUKEHUIO MUKPOOOBEKTOB, SIBISIETCS NPUOAUNHCEHHOU TI0 OTHOIICHUIO K
TEOPUH, YIUTHIBAIOLIEN 3TO COIIPOTUBIICHUE.

Coznaetcs BreyaTiieHHe, 4YTo GU3UKHU HE 3HAIOT TAKUX 3JIEMEHTAPHBIX BEIICH.

*

[TpuOn>keHHbIE METOJbl IIMPOKO NPUMEHSAIOTCS B HAYYHBIX HCCIIEJOBAHUSX (METOJ
«rapMOHMYecKoro OanmaHca», Meroj ['ajepkuHa, MeTOJ MaJoro Mapamerpa,...). OjHako,
KOKIBIH U3 HUX HMMEET CBOIO OrPAaHMYEHHYIO O0JIaCTh ONPEENICHUs, CBOK OrPaHUYEHHYIO
001aCTh MPUMEHUMOCTH.

B obGnactu cBoell mpUMEHMMOCTH, KBaHTOBas (pU3MKa CMOIJIA MOJYyYUTh MHOTO Pa3HbIX
MPaKTUYECKUX pe3ynpTaToB. Ho okazamoch, 4yTo 3Ta 001acTh, KAk U NI BCEX MPUOIMKEHHBIX
METOJIOB, UMEET CBOM I'paHULIbl. B pamkax KBaHTOBOW (PU3UKHM HEBO3MOXHO BBISIBUTH HU JI€TANIN
CTPYKTYpbl aTOMHOTO siipa, HU JETald CTPYKTYPbl HEBO3OYKIEHHOTO aToMa, HH CTPYKTYpY
dboTOHAa, HU CTPYKTYpPy BO30YKIEHHOTO aToma, HHU (OpMy CTaOMIBLHOTO CYIIECTBOBAHMS
BO30Y)KIEHHOIO aTOMa, HHU TMPHUPOJY CTATUCTUYECKOIO XapakTepa «BPEMEHHU IKU3HN»
BO30Y>KJEHHOIO aToMma,... . PellleHue Bcex 3THX BOMPOCOB BBIXOJIUT 3a PAMKH BO3MOXHOCTEH
KBaHTOBOW TEOPUH.

OTtcyTcTBUE, B KBAaHTOBOM (pHU3HMKE, BO3SMOKHOCTHU BBISIBJICHUS CTPYKTYpPbI (OTOHA, IPUBENO K
OIMMOOYHOMY TMOHUMAHUIO pEAKIMH MPEeBpAlICHUS HEUTPOHA B TMPOTOH M K TIOSIBICHUIO
OIIMOOYHOM THUIIOTE3bl CYIIECTBOBAaHUSA HeWTpuHO. OTCYTCTBHE B MaT€pHAIbHOM MHpPE
peabHBIX HEUTPUHO OOBSICHSIET 06€3yCHENTHOCTh IKCIIEPUMEHTAIBHBIX MOMBITOK MPUPYIUTH 3TH
(haHTOMHBIE OOBEKTHI.

PaGoTel MO CO3MaHMIO YIPABISEMBIX JHEPrEeTHUYECKHX PEAKTOPOB HAa JIETKUX SApax YKe
OoJsiee moyyBeKa BEAYTCS BIYCTYIO, HECMOTPSI Ha OTPOMHBIE 3aTpaThl MHTEIEKTYAIbHBIX CHII U
MaTepHaJbHBIX pecypcoB. IlpudnHa 3TOro 3akio4yaercss B TOM, 4TO pabOThI MO ATOM mpobiieme
BEJyTCS COTJIACHO OIIMOOYHOMY IMOHUMAHUIO PEAKINIl BBIAECIECHUS SHEPTHH B «BOJOPOIHOI»
O0oM0e, TOCTUTHYTOMY B paMKaxX KBaHTOBOW Teopuu. OIMUOOYHOCTH 3TOTO TMOHUMAHUS



MOJTBEPAKIACTCA TE€M, YTO (PU3UKHU OKA3aINUCh HECIIOCOOHBI BBIIBUTH MPUUMHBI «BHIIOHCKOT0»
TEPMOSIAEPHOIO B3PbIBA.

KBaHTOBOE NMOHMMaHUE MEXaHU3Ma BBIJCIICHUS SHEPrUU B PEAKLUAX SJIEPHOIO CHHTE3a
chopMupoBanoch Oiarojgaps OpUAYMaHHOMY (u3uMKkaMu TepMHUHY  «IedeKkT  maccey.
DKcrepUMEHTabHbIE U3MEPEHUs TOKa3ald, YTO Macca COCTaBHOTO MHKPOOOBEKTa MEHbINE
CyMMBl MAacC COCTaBJIIFOIIMX €ro 3JeMeHTOB. (DU3MKH, HE HUMes BO3MOKHOCTH JOCTUYb
NOHUMAaHMS MPUYUH 3TOTO, PELIMIIH, YTO, IPU 0OBEAMHEHUN MHUKPOOOBEKTOB B 00JI€€ CIOXKHBIN
00BEKT, MPOUCXOIUT MEPEXO] YaCTH MAcC 3TUX MUKPOOOBEKTOB B DHEPIUIO MX CBSI3U B Oolee
CJIO)KHOM OOBEKTE.

Ou3nku, H3-3a OTKa3a OT ydyeTa 3puUpa B TEOPUM MHUKPOMUpA, HE CMOTJIHM BBISIBUTH
CTPYKTYpBI 3JIEKTpOHA, HEHTPOHA M TMPOTOHA M HE CMOTJM IOHATH MEXaHW3M 00pa3oBaHUs
MHUMOTO «1e(eKTa Macey.

bnaronapst yuety adupa, ynaaoch BBISIBUTH CTPYKTYPBI AJIEKTPOHA, HEHTPOHA M MPOTOHA.
Oxkazanioch, 4TO U3-3a CIeUU(PUKU CTPYKTYP ITUX MHUKPOOOBEKTOB, BEIMYMHBI X MAaCC 3aBUCST
OT CKOPOCTHU UX JIBUJKEHUS U OT OPUEHTALMU BEKTOPOB UX MAarHUTHBIX MOMEHTOB OTHOCUTEIILHO
HamnpaBlieHUsl uX IBKeHUs. [Ipu ABM>KeHHU CBOOOIHBIX 3JEKTPOHOB, HEUTPOHOB U MPOTOHOB,
BEKTOPbl WX MAarHUTHBIX MOMEHTOB 3aHUMAIOT TaKHUE IOJOXKEHHS, YTO 3TH MHUKPOOOBEKTHI
WCIBITHIBAIOT MAaKCUMaJlbHbIE IPUPOCTBI CBOMX MAacC 3a CYET 3axBaTa JOMOJHUTEIbHBIX Macc
a¢upa. Korma 3t MUKpOOOBEKTHI BXOIAT B COCTaB 0oJiee CIIOKHOTO 00BEKTa, TO OPHECHTAIIUU
BEKTOPOB HMX MArHUTHBIX MOMEHTOB HE MOIYT NpPUHUMAaTh HE3aBUCHUMbIE JpYyr OT Jpyra
noJjoxenus. [1oaTomy, mpu IBMKEHUH COCTABHOTO 00BbEKTa, MPUPOCTHI MACC COCTABIISIFOIINX €ro
3JIEMEHTOB MEHbIIIE MaKCHUMaJIbHO BO3MOXHBIX. IIpu 3TOM cymmapHas macca COCTaBHOI'O
00BbeKTa paBHa CyMME€ MAaccC BXOJSIIMX B HErO 3JEMEHTOB, HO MEHBIIE CYMMBbI MacC TaKUX ke
CBOOOIHBIX 2JIEMEHTOB.

*

OcCHOBOMOJIATAONMMH ~ MJIEIMM  KBAaHTOBOM (M3MKH  SBISIIOTCA  UJEsl KBAaHTOBAaHUS
(IMCKpPETHOCTH) PHEPTUU U JPYruX (PU3MUECKUX BEJIWYUH U UJEs KOPIYCKYJISIPHO-BOJIHOBOTO
nyanu3ma o0beKTOB MUKpomupa [2].

Kak 3TO HU yIUMBHUTEIBHO, HO COJEp)KATENIbHbIE AacleKThl KOPIYCKYISIPHO-BOJIHOBOTO
Jyalu3Ma OCTaJIMCh HE MOHATHIMU KBAHTOBOM (M3MKOH. MUKPOOOBEKT, MPOSBISAIOIINNA B
AKCIIEPUMEHTaX KOPIYCKYJISIPHO-BOJIHOBBIE CBOMCTBa, BeleT ceds Tak, OyaTO OH CTpPOro
IIPOCTPAHCTBEHHO JIOKAJIM30BaH, CTPOrO IPOCTPAHCTBEHHO OIPaHWYEH, M, B TO € BpeMmd,
IIPOCTPAHCTBEHHO HE orpaHuyeH. 13 3Toro, cornmacHo 0OBIYHOMN JIOTUKE, MOKHO CAENIaTh TOJIBKO
OJIUH BBIBOJI, UTO KOPIYCKYJSPHO-BOJIHOBBIM JIyaJM3MOM 00J1a1aeT HE caM MUKPOOOBEKT, a €ro
CUMOMO3 C BOJHOBBIMHU SIBICHHSIMH B DPAaclpeaeleHHOW, MPOCTPAHCTBEHHO HEOIPaHWYEHHOUN
cpezie, BO3HUKAIOIIUMU NPH JIBUKEHUU MUKPOOOBEKTA.

Onnako, GU3UKH PYKOBOACTBYIOTCSI CBOEH JTOTUKOW. OHHM YIOPHO OTPHUIAIOT BO3MOXKHOCTH
Takoro cumounosa [2,3]. OHM TOBOPSAT, YTO HE 3HAIOT CPE/bl, B3aUMOJCHCTBUE MUKPOOOBEKTA C
KOTOpPOU OOBSCHSIO OBl 3KCIEPUMEHTAIIbHO HalJto/1aeMble cBoWcTBa. [lo3TOMY, TOBOPST OHH,
TaKOM cpe/pl BOOOIIEe HET B MaTepuaibHoM Mupe.

Taxoil cioco® MbILIUIEHHS HE HOB, OH YK€ BCTpeuascs B UCTOpUU uyernoBeyecTBa. Ero ums —
arHocTuiu3M [4]. Em€ 3HaMeHuThIi D301, B CBOE BpEMs, BBICMEUBAJI €T0 IPUMUTUBU3M.

Pazo0patbcs B mpuynHaxX 3TOro KoH¢y3a KBaHTOBOM (M3MKH MOMOTJIA IPUKIIaTHAS HAayyHas
MeToaosnorus Manzenbiitama-AHAPOHOBA, pa3paboTaHHAs B TEOPUM HEIMHEWHBIX KojleOaHuH
[5,6]. OqHUM U3 OCHOBHBIX, B ITOW METOJIOJIOTHH, SIBISETCS MPEACTABICHHE O TOM, UYTO Y
KaXJI0ro HaOJII0JJaeMOTo SIBJIEHUS CYIIECTBYEeT CBOW MaTepHalbHBIH HOCUTenb. Tak,
HOCUTEISIMH  DJIEKTPUYECKOTO  TOKa  SBISIOTCA  IMOTOKM  DJEKTPUUECKH  3apsyKEHHBIX
MHUKPOOOBEKTOB, HOCUTEISIMH 3BYKa SIBISIIOTCSI Ta3bl W JApPYrUe paclpeieiCHHbIE CpPelsl,
HOCHUTEJISIMU CBOWCTB XMMHYECKUX JJIEMEHTOB SIBIIAFOTCS aTOMbI M MOJIEKYJIbl, HOCHTEISIMU
HACJIEACTBEHHBIX IPU3HAKOB JKUBBIX U PACTUTEIIBHBIX OPraHU3MOB SBISIOTCS TEHbl —
CIIELMAJIbHBIE MOJIEKYIISIPHBIE CUCTEMBL,. .. .



BBIIBUTH CYIIECTBO KOPITYCKYJISIPHO-BOJIHOBOTO Ayallu3Ma OKa3aJoCh HE OUY€Hb TPYIHO,
IPOCTO HYXHO OBUIO MPOSBUTH HEKOTOPYIO HACTOMYMBOCTH. HocuTenem BOIHOBBIX CBOKMCTB B
KOPITYCKYJIIPHO-BOJTHOBOM JTyajM3Me OKasaucs 3(Hp, OMMOOYHO OTBEPrHYTHINH (pU3MKaMU B
Hayase MpoIuIoro CTOIETHS.

*

Wnes KBaHTOBAaHUS SHEPIMHM ATOMHOTO 3JIEKTPOMATHUTHOTO M3JIYYEHHUS POJMIAch IpU
MOCTPOCHUH KOJIMYECTBEHHOTO OMUCAHUS TEIUIOBOTO U3NydeHHUs «aOCOMOTHO YepHOro Tenay». B
TO BpeMsI He ObUIO eII€ HIYETO N3BECTHO O CIIEKTPAIBHBIX CBOWCTBAX OTIECJIBHBIX aTOMOB. M3-3a
3TOr0 BO3HHUKJIO OTPOMHOE PACXOXACHHUE MEXKIY SKCIEPHUMEHTAIBHBIMU pe3yiIbTaTaMH s
«abCOJIIOTHO YEPHOTO TEa» M MPEANojaracMbIMU CBOWCTBAMU aTOMHOTO M3JIy4eHHUS B 00JIaCTH
BBICOKMX 4YacToT (ynbTpaduosieroBas Karactpoda). OTO pacxokIEeHHE TOoraa YAaloch
IPEOJI0NIETh C TOMOINBI0 BBEICHHS B PAaCCMOTPEHHE THUIOTE3bl CYIIECTBOBAHUS HEACIUMBIX
KBAaHTOB SHEPIHH U3ITYUYCHUS.

AZlekBaTHOE MOHMMAaHWE CHUTYAIlMW MPHIUIO, B KOHIE MPOILIOr0 CTOJNETHS, B pe3yJbTaTe
MOJICIIMPOBAHMSI AaTOMHBIX CTPYKTYP C Y4€TOM MarHUTHBIX B3aMMOJICHCTBHIA MEXIY JIEMEHTaMHU
aTOMOB U C YY€TOM CONPOTUBIICHUS 3(pUpa ABMKECHHIO JIEMEHTOB aTOMOB. OKa3anock, 4To AJs
aTOMOB Ka)KJJOTO XMMHYECKOTO SJIEMEHTA CYIIECTBYET €CTECTBEHHOE OTpaHMUEHNE HA BETHUUHY
MaKCHMaJIbHOH YacTOTHl 3JIEKTPOMArHUTHOTO W3JIYYEHHs, HUKAaK HE CBS3aHHOE C THUIIOTE30MH
CYIIIECTBOBAHHS HEICTMMBIX KBAHTOB DHEPTUH.

Wrak, HauMeHbIINE HEJETMMbIe KBAaHTHI YHEPTUH HE SIBISIOTCS OOBEKTUBHBIMH (haKTOpaMu
mMarepuaibHoro Mupa. Mcmonb30oBaHue THUIOTE3bl MX CYIIECTBOBAHHS IO3BOJSIET YaCTUYHO
KOMITEHCHPOBATh TOCIIEICTBHS OTKa3a OT yueTa 3pupa B TEOPUH MUKPOMUDA.

*

OTka3, B TeEOpUHM MHUKPOMHpA, OT Yy4yeTa 3¢uUpa CHIBHO OcCiIaduil I03HaBaTElIbHbIE
BO3MOXXHOCTH (pu3nueckoil Hayku. [IpuumHO 3TOro SBHJIOCH TO OOCTOATENBLCTBO, YTO 3PUP
0Ka3aJICsl «CTPOUTENIHBIM MaTepuanom» JUlsl BceX, 0€3 UCKIIYeHus, 00bEeKTOB MUKpOMHpa U
MaKpOMHUpa.

B uem-To nmoxorkas CUTyausi COIIPOBOXkAala CTAHOBJICHUE U PA3BUTUE COBPEMEHHON XMUMMH.
Bnauane, xorgja He OBIJIO HUKAKMX KOHKPETHBIX CBEACHHH O «CTPOMTEIBLHOM MaTepuase
XMMHUYECKHX BEIECTB, MPOUCXOAMWIO OeCcCHCTEeMHOE HAKOIUIEHHE H3KCIEepUMEHTaIbHON
XUMH4ecKoi nHpopmanuu. Paciser 3Toro stana npuxoJuTcst Ha CpeHHE BeKa (aTXUMHYECKUN
MIEPUOT).

CoBpemMeHHass XMMHMs, Kak HayyHas CHUCTEMaTHU3MpOBAaHHAs JUCUUIUIMHA, Hayaia
pasBuBaThbcs Osarogapsi pa3BUTHIO aTOMUCTHKH [7,8]. IlepBble mielHble POCTKH aTOMHUCTHUKU
BO3HMKJIM em€ B J[peBHel I'penun B BUAE OTAEIBHBIX HMPEATION0KEHUN O CTPYKTYpe MATEpHUHU.
Opnnako, Ha pa3BUTHE CpPEIHEBEKOBOM OSKCIEPUMEHTAIbHOM XWMHUH HJAEH aTOMHUCTHUKH,
JIMIIEHHbIE KOHKPETHOTO COJIEp’KaHusl, HUKAK He MOBIUSIN. TONbKO C pa3BUTHEM aTOMUCTHKH B
BUJE CIELHMAIbHOW JUCHMIUIMHBL, HANpPaBJIEHHOM Ha aKTUBHOE M3YyYEHUE CTPYKTYp
MaTepuaibHOro Mwupa, XuMmusl mpuoOpena HaydHyro 0a3y Uil JETaJbHOTO W CHCTEMHOIO
MOHMMAHHUS CBOUX JOCTUKECHUM.

*

Hcxons w3 ombiTa pa3BUTHUsS COBPEMEHHOM XHMHH, CIIEJOBAJIO OXHUAATh, YTO YCIEHIHOE
pa3BUTHE a/IEKBATHOW TEOPHUH MHUKPOMHUpPA BO3MOXKHO TOJBKO MPU OJHOBPEMEHHOM Pa3BUTUU
3HAaHUH O CTPYKTYpE MaTepUaIbHBIX 0OBEKTOB OoJiee TITyOOKOro YpOBHs OpraHU3alMi MaTepuH,
YeM MUKPOMUD, U yUeTe 3TUX 3HAHUH B TEOPUH MUKpoMUpa. MaTepuanbHyto CyOCTaHIUIO ATOTO
ypOBHS (HU3UKK KOrAa-To HaszBanu 3@upoM. OaHAKO, OHM JO CHX IIOp PEHIUTEIBHO
OTKa3bIBAIOTCS OT €€ y4eTa B TCOPUU MUKPOMUpA.

N3-3a oTkaza ot yuerta 3¢upa, Qu3MKa BUAUT OOBEKTHI MUKPOMHpPA Kak depe3 TEeMHOE
CTEKJO, HE pasiauyas MHOTHE CTPYKTypHble netaid. OHa OpHEHTHPYETCS B MHUKPOMHPE
IPEUMYIIECTBEHHO «HA OLIyIb», C IOMOUIbI0 3KCIIEPUMEHTAIBHBIX HCCIICIOBaHUH, 0e3
JIOCTaTOYHOTO JOBEpPUA K TEOPETHYECKUM pe3ysibTaTtaM [9]. OHa COBEpPUIEHHO HE IMOHUMAET
UCTUHHBIX TPUYMH Ooyiee, YeM IIOJIyBEKOBBIX HEyJad B HEHTPUHHOH M B TEpPMOsIECpPHOM



npobiemax. OHa JaBHO yX€ WJAET MO JIOKHOMY ITYTH B MOMCKaxX MH(popManuu o0 yCTponcTBe
3JIEKTPOHOB, HETPOHOB U IPOTOHOB.
*

N3-3a npeneOpexxeHust 3¢pupoMm, (u3Mka HE cMOrja MOHATh TO, 4YTO IPOUCXOAUT B
YCKOPHUTEISIX TPH pPa3TOHE M MOCIEAYIOIUX COYIApPEeHUSX MHKPOOOBEKTOB. Pasron
MHUKPOOOBEKTOB OCYIIECTBISIETCS B BAaKyyMHUPOBAHHBIX MOJOCTSX YCKOpHUTENeH, HO 3¢up u3
ATUX MOJOCTEH OTKa4aTh HEBO3MOXKHO. PU3MKA HE IOHsUIIA, YTO BCE, HAOJIIOJABIIUECS B ITHX
9KCHEPUMEHTAX, MUKPOOOBEKTHI MPEACTABISAIOT COO0H BCE Te K€, U3BECTHBIE HaM, 3JIEKTPOHBI,
AQHTHUAJIEKTPOHBI U TPOTOHBI, HO TOJIBKO «BO30YXKICHHBIE» - 3aXBATHUBIIME JONOJHHUTEIbHBIC
s¢upHbIe Macchl B pe3yibTare pasroHa. He ocosHaB 3Toro, ¢usuka craja paccMaTpuBaTh
«BO30YX/IEHHBIC» MHKPOOOBEKTHl KaK HE W3BECTHBIC paHEe «IIEPEHOCUMKN» Pa3IHUHBIX
B3auMoJieiicTBUi. J[eno [01Io A0 TOro, YTO pa3paboTKy TEOPHM 3TUX «II€PEHOCUMKOBY CTAIU
cTUMynupoBaTh HoOeneBCKMMU IPEMUSIMH.

*

Yder oadupa, Kak «CTPOMTEIBHOTO MaTepHaja», TIO3BOJMJI TOHATh, Ha 0ase
9KCHEPUMEHTAIbHON HMH()OpPMALMY, HAKOIUIEHHOW (DU3MKOM, YTO 3JIeMEHTapHbleé OOBEKTHI
MHUKpPOMHpAa —  OJIGKTPOHBI, AHTUDJIEKTPOHBI W  HEUTPOHBI  00JamarOT  A(PUPHBIMU
CMepUYerolOOHBIMU CTPYKTypamu. M3-3a chnemu@uku 3THX CTPYKTYP, MacChl 3JIE€KTPOHOB,
AQHTHJIEKTPOHOB M HEUTPOHOB 3aBUCAT OT CKOPOCTH MX IBM)KEHUS OTHOCHUTEIHFHO BHEIIHETrO
s¢upa. [Ipyn yBenmMUYEeHUU CKOPOCTH IBMIKEHHS, UX MacChl YyBEJIMYMBAIOTCA 3a CUET 3axBaTa
COOTBETCTBYIOIIMX JIOTIOIHUTENLHBIX Macc 3¢dupa. [Ipu yMEHBIIEHHN CKOPOCTH JIBUKCHUS HX
Macchl YMEHbIIAIOTCA 33 C4eT cOpoca JUIIHUX F(PUPHBIX MacC.

OKCHEpUMEHThl Ha YCKOPHUTENSAX IOKA3ajd, YTO MAaCChl AJIEKTPOHOB, aHTUAIEKTPOHOB U
HEUTPOHOB, NPU OJMHAKOBBIX CKOPOCTSIX MX JBHUXKEHHUS, MU3MEHAIOTCA HE HPONOPLUOHAIBHO
BEIMYMHAM HMX MAacC, KaK NpPUHATO CUYUTATh B TEOPHUH OTHOCUTENHLHOCTH. Korma wmaccel
3JIEKTPOHOB B 3TUX HKCHEPUMEHTAX BO3pacTaly Ha 2+3 MopsKa, MacChl HEHTPOHOB U MPOTOHOB
BO3pacTainu He Oosiee, ueM BABoe. Takasi TUCHPOINOpLHUs MPEKPACHO OOBICHSETCS criennu(uKon
CTPYKTYp 3THX MI/Hq.goo6LeKTOB 3TO rOBOPUT O TOM, 4TO (OpMYyJIa TEOPUU OTHOCHUTEIBHOCTH
m(v)=m(0)(1-v’c HEJIOITYCTUMO HEYOBJIETBOPHUTEIBHO ONMMCHIBAET 3aBUCUMOCTD BEJTMYUHBI
Macchl MUKPOOOBEKTOB OT X CKOPOCTH V.

*

OTka3zaBmIKCh OT y4yera 3(pupa ¥ MarHUTHBIX B3aMMOAEUCTBUI MEXIy MUKPOOOBEKTAMHU -
CYILIECTBEHHBIX OOBEKTHUBHBIX (DaKTOPOB MaTepuaibHOro Mupa, (pu3MKka He cMoryia BECTH
KOJINYECTBEHHBIE PACUEThl U3y4aeMbIX SIBJICHUN B MUKpoMupe. [ co31aHusl KOJIMYECTBEHHOTO
pacyeTHOro armapara, e IpHUIUIOCh BBECTH B PaCCMOTPEHUE CYOBEKTHBHBIE, HCKYCCTBEHHbBIE
MOHATHUS, YACTUYHO KOMIIEHCHPYIOIIME OTKa3 OT ydeTa 3TUX OOBEKTHBHBIX (DaKTOpOB, HO HE
JAIONIME aIeKBATHOTO OTPAKEHUSI YCTPOWMCTBA peaibHOrOo Mwupa. DTO - Takue MOHATHA, KaK
HE/EeNUMbI KBAaHT JHEpPrUH, CIUH, HEUTPUHO, OSKBUBAJIEHTHOCTb MAacChl U OSHEPIHH,
AHHUTHWJISIITAS BEIIECTBA, AeeKT Macc,... .

OTO MpUBENO K Pa3BUTHIO NMPHOIMKEHHON KBAaHTOBOW TEOPUHU C JIOBOJBHO OrpaHHMUYEHHOM
00JacTbi0 MPUMEHUMOCTH M K Pa3BUTHUIO Teogm/l OTHOCHUTEIIFHOCTH ¢ €€ OMMOOYHBIM
dopmanuzmom, corsacao koropomy m(v)=m(0)(1-v

[TonmMeHa OOBEKTHBHBIX IpeACTaBICHUI 06 yCTpOﬁCTBe MarepuainbHoro  Mupa
CyOBEKTHBHBIMHU Jajla BO3MOXKHOCTb IIPOBE/ICHUSI PAacueTOB LIEJIOT0 psAa SBJICHUN, HO HAJIOITO
MCKa3Wiia IpeJCTaBlIeHus 00 yCTpoilcTBe MarepualbHOrO Mmupa, 3aBelsl B HEMPEOJ0TUMBbIN
TYIUK HEWTPUHHYIO W TEPMOSACPHYIO MpoOieMbl, NpoOIeMy BBISBICHUS CTPYKTYpHI
AJIEMEHTApHBIX 00bEKTOB MUKPOMHUPA,. .. .

*

Oco6o0 crnenyer OTMETUTh NPUHIUIHAIBHYI HEBO3MOXKHOCTb, B paMKaxX KBaHTOBOH (PM3UKH,
JNOCTIDKEHUSI TIOHMMaHMS €lle OJHOro, He W3BECTHOTO Hamledl IMBHIM3AIUH, CII0co0a
HOJIy4EeHHUsl U MCIOJIb30BaHMs sHepruu. K peanusanuu 3roro crnoco0a Hama [MUBHIN3ALMS €HIé



HE TOTOBa TeXHOJIOTH4YecKU. OHAKO, UHBIC IIMBIJIN3AINN JABHO YXKE JEMOHCTPUPYIOT OOJNbIITHE
BO3MOKHOCTH 3TOr0 Buaa suepruu (HJ10).

*

Cromno 1 Tak JA0JITO U C TaAKUM YIIOPCTBOM IIPCIIATCTBOBATL PA3HBIM ITOIIBITKAM HCIPABUTH

CUTyallMl0 B TEOpPUM YCTpoilcTBa MarepuanbHoro Mupa? W paau yero BO3BOAMIUCH BCE
OPENATCTBUS HAa IYTH DPAa3BUTHUSA aJEKBAaTHBIX NPEACTaBICHUNH 00 YCTpoilcTBE M 3aKOHAX
¢yunkunonupoBanusi marepun? bpuio Obl MHTEPECHO YCHBINIATH MpPAaBIUBBIE OTBETHl Ha 3TH
BOIPOCHI OT JEHCTBYIOIUX (PU3HUKOB.

[\
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