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The purpose of this theory is to explain the physical meaning of such quantum mechanical
phenomenon as stochastic behavior of elementary particles and other quantum objects
(hereinafter referred to as "particles"). With this aim the given theory introduces the
concept of "natural quantum selection", which includes phenomena described by quantum
mechanics, quantum field theory and quantum cosmology. This theory partially unites the
fields of study of the above mentioned theories. This theory explains why there is such a
magnitude of particle masses and coupling constants of a standard model of a standard model
obtained experimentally but not predicted by a model. Also, the theory explains the origin of
the dark matter.

In physical and philosophical aspect this work disseminates the principle of a
complementarity to the description of the physical world by means of pairs of
complementary characteristics: opportunity and determinacy, property and action. In
addition, it moves the border between rigidly specified area of the Universe system and a
scope of changeable dynamic laws and mechanisms.

The given theory approves existence of true and stochastic contingency as an actual physical
phenomenon of the quantum world and explains their significance. Thereby, the scope of a
rigorous determinism is limited.

This interpretation does not have analogs, as none of existent interpretations explains
physical sense of probabilistic behavior of particles and indeterministic collapse of wave
function, and only it is limited either by attempts to find the method of description of the
guantum-mechanical phenomena (quantum-logical interpretation, ensemble interpretation,
Feynman’s interpretation, Ryazanov’s interpretation, tomography interpretation) or by
justification of senselessness of explanation of the wave function nature (Copenhagen
interpretation, Wheeler’s interpretation); or by explanation, why apparent violation of
determinism is not as defined (Everett’s interpretation, neorealism interpretation); or by a
statement about existence of categories of "being in probability" and "being in reality", not
explaining physical sense of such division (Heisenberg-Fock’s interpretation); or by a
statement, that in the quantum-mechanical phenomena the mechanisms of the Universe’s
functioning as a whole show up, without clarification of these mechanisms sense (holists’
interpretation) [1,2]. This theory comports with opinions of two last interpretations but
unlike them it gives clear explanation of physical sense of the examined phenomena.



The given theory is closely related to the theory of Quantum Darwinism of Wojciech Hubert
Zurek [3]. Nevertheless, the latter has neither been completed nor suggests any specific
mechanism of selection.

We should go into detail on a Lee Smolin’s real ensemble interpretation of quantum
mechanics [4], assumptions of which are used and developed in this theory. In particular,
Smolin's interpretation supposes that "...the ensemble associated to a quantum state really
exists: it is the ensemble of all the systems in the same quantum state in the universe.
Individual systems within the ensemble have microscopic states, described by beables. The
probabilities of quantum theory turn out to be just ordinary relative frequencies
probabilities in these ensembles.” and "...individual systems copy the beables of other
systems in the ensembles of which they are a member. The probabilities for these copy
processes do not depend on where the systems are in space, but do depend on the
distribution of beables in the ensemble." . The idea about nonlocal copying by some particles
of condition of other particles, described by beables with the probability directly
proportional to the frequency of occurrence of the copied state among particles of all
Universe, is the cornerstone of the mechanism of natural quantum selection.

The theory of natural quantum selection assumes that at the time of their birth under
pseudo-vacuum destruction after an inflationary expansion stage of the Universe (or at
other moment of the initial birth if the inflationary model is incorrect) particles gained much
bigger variety of values of the properties expressed by arbitrary parameters and other values
of a standard model (weight, "colors" of quarks, a charge, etc.), than it is observed now.
These values and their combinations turned out to be material of natural selection. And as a
result of this process, the values and combinations, which lead to formation of stable in time
interactions, have been fixed and have grown in number; and those values and
combinations, which lead to formation of unstable interactions, have disappeared.

The mechanism of quantum selection is based on such quantum mechanical phenomena as
superposition of properties, recoherence and a decoherence [5,6] with stochastic copying of
particles properties. Physical sense of these phenomena is their participation in this
mechanism, without which the universe could not achieve a true equilibrium between
substance and forces of fundamental interactions.

Within the theory, superposition is considered a natural state, initial for all particles, to
which all their properties aspire. Necessity to accept some actual value of properties arises
only at interaction of a particle with an environment (fields, interaction mediators, other
particles), and only those properties which participate in this interaction. While this
interaction is still in force, values of properties participating in it operate too. At destruction
of interaction the properties come back to superposition —they are exposed to recoherence.



Thus, the interaction, compelling property of a particle to accept actual value, is the factor
which connects the quantum world of opportunities with the classical world of determinacy.
Action is not less fundamental element of the Universe than property.

All transformations of particles (neutrino oscillations, decay of a neutron, etc.) probably pass
through a state of superposition of a specific nature.

Primary superposition of a particle on all properties (including parameters of a standard
model) is likely to exist only as probability emergence of a particle out of vacuum. And the
moment of acquisition of value of the first property is the moment of a particle birth.

From primary superposition, particles, which first appeared at the time of destruction of
pseudo-vacuum, incidentally gained the first values of properties. True but not stochastic
probability of primary acquisition of value properties by particles is a corollary of
simultaneity and lack of the previous precedents of this event which result could be copied,
excluding participation of the statistical mechanism of probabilities. Physical value of true
contingency is receipt by particles of as large as possible initial variety of properties.

Primary acquisition of property values could correspond to several schemes.

Firstly, optional versions of value properties as well as types of interactions, could be set in
advance by the law of the highest hierarchical order in relation to quantum selection, and in
a random way the particle got only certain variant of value of property out of the set ones
(three "colors" of quarks, charges of quarks and leptons, etc.).

Secondly, hierarchically the supreme law could set only types of interactions and their
regularity while variants of properties values arose accidentally at the time of particle
acquisition of them (more than three "colors" of quarks, other variants of particles charges,
another frequency rate - 1/2, 1/4 - charges of quarks, etc.).

Thirdly, by accident there could also appear types of interactions with all their regularities
(other ways of a symmetry violation), and variants of value properties.

As to maximal initial variety of properties values of particles, that is the material of the
subsequent selection, the second and the third variants are more preferable.

As for the third variant, it is also important that for the functioning of the selection
mechanism, existence of the higher order law, defining regularities of interaction according
to which interaction will be either stable or unstable for certain values of properties, is
essential. That is, even if existing types of interactions appeared accidentally, their
emergence had to precede the beginning of a quantum selection.



The situation when some properties appear according to one variant, and others appear
according to another is also possible. It can explain, for example, why weight differs from
other properties in a larger variety of values.

Thus "primary broth" of particles contained a big variety of particles with random values of
properties and their combinations. They made up material of a subsequent selection.

The selection is as follows. The particles, interacting again or being re-born as a result of the
interaction, are forced to acquire the values necessary for the interaction of properties.
Copying goes on according to a stochastic scheme similar to the proposed by Lee Smolin,
namely: probability is directly proportional to the quantitative correlation of actually existing
in the universe at that moment particles which have a particular version of the property
value (what corresponds to the occurrence frequency of variables in an actual Lee Smolin’s
ensemble). Particle, making choice, can copy property value of other similar particle that has
already taken place in a similar interaction with probability equal to the occurrence
frequency of particles in the universe which have the value of the same property at a given
moment. The copying mechanism has a nonlocal character and its implementation does not
depend on the distance from each other in space of copying and copied particles,
furthermore, strictly speaking, a copied particle does not exist. The property value of the
aggregate of all the particles of the universe with this meaning and connected by non-local
tie is being copied.

Speaking about the nature of superposition, possible versions of property values aren’t so
much in superposition of particle properties but are non-locally "broadcast" onto this
particle by the property values of actual similar particles. Such a "broadcast of choice" can
be defined as transfer by means of nonlocal coherent connection of the property values of
all similar particles existing at present moment in the universe which have made a similar
choice and with values of this property, on superposition of the particle properties, making
a choice which (transfer) immediately sets probability values of a certain variant of choice.
It is noteworthy that in this case superposition of a particle out of choice and superposition
of a particle at the time of choice have various properties: the first one does not contain any
stochastic preferences (or contains all probabilities of all possible situations of choice) while
the second one contains "broadcast" on its probabilities of a specific choice.

In case of interaction destruction, properties, participating in it, if not participating in any
other interactions, are exposed to recoherence, namely they return to a condition of
superposition and lose actual values. Thus, values of properties, leading to unstable
interactions "are erased".

The mechanism, described above, provides selection, fixing and multiplication of those
variants of properties values and their combinations which lead to formation of more



stable particles in time, and decrease of relative occurrence frequency of "unsuccessful"
options and combinations.

In other words, actual value of A, leading to formation of more stable interaction, existing at
the time of this interaction, under other equal conditions, is copied more times, than the
actual value of B of the same property leading to formation of less stable interaction. Copied
more times, and respectively, existing in larger number of copies, value of A, according to
the described statistical law, will be copied with larger probability.

| called this mechanism a "natural quantum selection". It is based on natural initial
indeterminacy - superposition — of properties values of substance particles and their
definition by stochastic nonlocal copying as a result of interactions - decoherence. The
non-determination of a decoherence result is a corollary of its stochastic (or truly casual
without previous precedents) character. Physical significance of stochastic contingency is a
possibility of selection of properties values of the most stable particles.

Strictly speaking, the sizes of a standard model under observation are not constants, and
this constancy is maintained by the dynamic mechanism of stochastic copying. A constant
is considered to be a certain magnitude for which at this stage of development of the
universe there is one prevailing option of property value, copying probability of which
approaches one unit.

The field of application of the theory is not limited to subatomic interactions. The similar
selection mechanism of options of more stable interactions can be applicable up to chemical
reactions in which quantum effects take place.

As to the superposition of the particle location in space (I would call it a superposition of
particle probabilities to interact in a certain point of space) - the first property of the
particles, with the superposition of which researchers are facing - taking into account the
density of the "population” of the early universe by particles, it can be considered a possible
choice by one particle, which out of its neighboring particles (i.e., which of the spatial points)
is best to interact with, and which (probability) exists permanently (up to certain values of
the correlation of the particle mass and temperature [6]) and independently of the presence
of any adjacent particles. In this case, "better" is also determined by the stability of the
interaction to be formed, that is, the occurrence frequency in the universe of certain result
of this interaction. In the case when the options of interactions are equivalent, as in the case
of interaction with the material of photographic plates in the experiments with diffraction
and interference of the particles, choice of the option looks as truly random.

In a known experiment a particle in a superposition condition of location in space passes two
slots simultaneously. To be more precise, two slots pass probabilities of a particle to interact
in these points of space.



The described mechanism of natural quantum selection has to lead to emergence of three
fractions of the particles holding different position in process of quantum selection in the
universe.

The first fraction is "successful" interacting particles, which are relatively stable themselves
and (or) give consistent results with respect to the interaction. Properties of these particles
got fixed and multiplied in the course of quantum selection. And these particles make up
observed "material" matter of the universe.

The second fraction is "bad" unstable interacting particles, which give unstable results of
interaction. Such particles have been "culled" by selection and eventually disintegrated into
particles that make up the third fraction.

The third fraction lies in the stable particles, which have appeared on their own, as a result
of interaction among other particles or as a result of particle decay of the second fraction, by
their properties not entering any interactions but gravitational. These particles may be the
hypothetical dark matter, i.e. “rubbish bin of particles” of a quantum selection.

A border between the first and the second fractions is not distinct. Also there are
intermediate particles, which are rather unstable, found in a small amount as a product of
transformation of the first fraction particles.

Insignificance for a balance of the Universe forces and substance is a consequence of natural
guantum selection existence in a way, how the symmetry was broken, what properties as a
result were formed and what parameters of a standard model were established. Equilibrium
is achieved by the dynamic selection mechanism.

For the experimental verification of the theory it is possible to perform a routine
experiment with small modification using an interference or diffraction of individual particles
(fermions). Modification is use of a photographic plate consisting of two equal, divided
precisely in the center of a plate parts. The first part is of ordinary material with which the
particles, tested in the experiment, create permanent interaction, resulting in the formation
of substance of high percentage in the Universe. The second part is of material with which
the particles, tested in the experiment, create unstable interaction (but sufficiently firm to
consider results of the experiment) as a result of which the substance with low percentage in
the Universe is formed. As a result of this experiment if, at least, the part of the theory,
concerning superposition of a particle’s location in space, is correct, the tested particles have
to "choose" with larger probability that part of a plate with which they enter more
permanent interaction with more widespread result in the Universe.



JBONIOUMOHHAA UHTePNpPeTaLua KBaHTOBOU MeXaHUKKU
(Teopua ecrecTBEHHOro KBaHTOBOro oT60pa)

Bacunoees C.B.

Lienb aaHHOM Teopumn - 06bACHUTD PU3UYECKUIA CMbICN TAKOTO KBAHTOBOMEXAHMYECKOTO
ABNIEHUA, KaK BEPOATHOCTHOE NOBEeAEeHMUE 3/IEMEHTaPHbIX YacTUL, U APYTrUX KBAHTOBbIX
06beKTOB (B AanbHelwem - npocTo "yactmy'"), cnocobom onmcaHnA KOTOpOoro ABAseTcA
BOJIHOBaA PyHKUMA. [LNA 3TOro Teopma BBOAMUT NOHATME "eCTeCTBEHHbIN KBaHTOBbIN 0T6op",
KOTOpoe BKAtOYaeT B cebs ABNEHMsA, ONUCbIBAEMblE KBAHTOBOM MEXaHMKOM, KBAaHTOBOM
Teopuert Noas U KBAaHTOBOM KOCMOJIOrMel, 061acTi U3yvyeHma KOTOPbIX TEOPMA YaCTUYHO
ob6beguHAeT. Teopua 06bACHAET, noyeMy HabaAATCA UMEHHO TaKMe 3HaYEeHUA
NPOM3BO/IbHbIX NAaPAMETPOB U APYIUX BEIMYUH CTaHAAPTHOM MOAENMU, KOTOPbIE NO/YYEHDI
9KCNEPUMEHTA/IbHO, HO HE NPEACKA3bIBAOTCA MOAENbIO. TaKkKe Teopua 06bACHAET
npoucxoxaeHue "TémHon matepun".

B HaTypdumnocopckom acnekTe aTa paboTta pacnpocTpaHAeT NPUHLMUN AONONHUTENbHOCTM HA
onucaHue pU3nNYecKoro Mmpa c NOMOLLbIO NAP AOMNONHAOWMX XapaKTEPUCTUK:
BO3MOMHOCTM M onpeaenéHHOCTA, CBOMCTBA M AeNcTBMA. TaKKe OTOABUMAeTCA rpaHuLa
MeXAY *KECTKO 3aaHHOM 0bnacTblo ycTponcTea BeceneHHoM M 061acTbio AeiicTBus
N3MEHYMBbIX AMHAMMUYECKMX 3aKOHOB U MEXAHU3MOB.

B Teopun yTBEPKAAETCA CYLLECTBOBAHNE UCTUHHOM U BEPOATHOCTHOM CNYYalHOCTU KakK
peanbHbIX GPU3NYECKUX ABNEHUI KBAHTOBOTO MMPA M O6BACHAETCA UX 3HaYeHue. Tem cambim
orpaHuuuMBaeTca 061acTb 4eiCTBUA CTPOroro AeTepMm1MHU3MA.

[JaHHaA nHTepnpetaumua He MMeeT aHaN0roB, NMOCKO/IbKY HU O4HA U3 CYLLECTBYHOLLNX
WHTepnpeTaLui He 06BACHAET GU3NYECKMIA CMbICA BEPOATHOCTHOIO NOBEAEHMA YaCTuUL, U
HeAeTePMUHMPOBAHHOTO KOI1anca BOIHOBOM GYHKUMK, @ IMLWb OrpaHMYmMBaeTca nMbo
NoMbITKaMWN HalTK cnocob onucaHMA KBAHTOBOMEXAHUYECKUX ABNEHNN
(KBaHTOBONOIMYECKAA MHTEPNPETALMA, aHMCaMbeBas HTepPNpeTaLma, MHTepRpeTauus
deiHMaHa, HTepnpeTauma PA3aHoBa, TOMorpaduryeckan MHTeprnpeTaums,
MHbOPMALMOHHAA MHTepNpeTauma); IMbo 060CHOBaHMEM BECCMbICIEHHOCTU 06 BACHEHUSA
npupoabl BONHOBOW GYHKLMKM (KONEHrareHcKasa nHTepnpeTauna, HTepnpetauuna Yunepa);
NnMbo 06bACHEHNEM TOTO, MOYEMY KaXKyLLeeca HapyLleHne AeTePMUHU3MA TaKOBbIM He
ABNAeTCA (MHTepnpeTauns JBepeTTa, HeopeancTUYecKaa MHTepnpeTaums); nmMbo
YTBEPXKAEHNEM O CYLLLECTBOBAHMW KaTeropuii "6oiTna B BO3MOXHOCTU" 1 "6bITHA B
AencTBUTeNbHOCTH", He 06BACHAA GU3NYECKOro CMbICNA TAKOTO pasaeneHuns
(vHTepnpeTauus MezeHbepra-Poka); MO0 yTBEPKAEHNEM, YTO B KBAHTOBOMEXAHUYECKUX



ABNIEHUAX NPOABAAKTCA MEXaHU3MbI PYHKLMOHMPOBaHMA BceneHHOM Kak wenoro, 6es
YTOYHEHWS CMbIC/Ia 3TUX MEXaHM3MOB (XOMCTCKaA MHTepnpeTaums) [1,2]. JaHHana Teopua
COrNacyeTca C TOYKaMM 3peHnA ABYyX NOCNeAHUX MHTEPNPETALUM, HO B OTINYME OT HUX AAET
4YETKOe 06bACHEHNE GU3NYECKOTO CMbIC/IA PACCMATPUBAEMBIX ABNEHUMN.

[aHHoM Teopun 6M3Ka TaKKe Teopus KBAaHTOBOro AapBuHM3ma Boliuexa 3ypeka [3]. Ho
nocneaHsa He gopaboTaHa U He NpegnaraeT NOKa HUKAKOro KOHKPETHOro MexaHM3ma
oTbopa.

OTaenbHO cnefyeT OCTAaHOBUTBLCA Ha MHTEpNpeTaLmMmn KBAaHTOBOM MEXaHMKN Ha OCHOBEe
peanbHbix aHcambnen Jinu CmonuHa [4], npeanonoXKeHmna KOTOPOKN MCNONb3YHTCA U
pa3BMBAIOTCA B A@HHOM Teopun. B yacTHOCTM B MHTepnpeTauum CMoAMHa npeanoaaraeTcs,
yTo "aHcamb/b, acCOLUMPYEMBIN C HEKOTOPbIM KBaHTOBbIM COCTOAHUEM, CYLLLECTBYET B
peanbHOCTU: 3TO aHCaMb b BCEX CUCTEM BO BcesnieHHOM, HaxoaALWMXCA B JAHHOM KBAaHTOBOM
COCTOAHUU. MHAMBUAYANbHbBIE CUCTEMbI M3 3TOFO aHCamMb1s 0613 430T MUKPOCKOMUYECKUM
COCTOAAHMEM, ONUCbIBaeMbIM “peanbHbiMuK NnepemeHHbIMK (beables)”. BepoaTHoCcTU B
KBAaHTOBOW TEOPWUM OKA3bIBAOTCSA B TOMHOCTU OObIYHBbIMMU OTHOCUTENIbHBIMU YaCTOTHLIMM
BEPOATHOCTAMM B 3TUX aHCaMbAAX." 1 "MHAMBUAYaANbHbIE CUCTEMbI KOMUPYIOT peanbHble
nepemeHHble Apyrmx cMcTeM aHcamba, Y1eHaMn KOTOPOro OHM ABAAKOTCA. BepoaTHoCTH
ANA 3TUX CKOMMPOBAHHbIX MPOLLECCOB HE 3aBUCAT OT TOr0, B KAKOM MeCTe NPOCTPaHCTBa
HaxoAsATCA 3TU CUCTEMbI, HO 3aBUCAT OT pacnpeseneHunsa peanbHbIX MepeMeHHbIX B
aHcambne.". Mgen o HeNOKaIbHOM KONMPOBaHUN OAHUMM YaCTULLAMM COCTOAHWUI APYrnxX
4acTuL, ONUCbIBAaEMbIX PEeasIbHbIMWU NepeMeHHbIMU, C BEPOATHOCTbIO, MPSAMO
NPONOPLMOHANbHOM YacTOTe BCTPEYAEMOCTM KOMMPYEMOTO COCTOAHUA CPeam YacTuL, BCen
BceneHHOM, NeXUT B OCHOBE MeXaHW3Ma eCTeCTBEHHOrO KBaHTOBOro oTbopa.

Teopua ecTtecTBEHHOro KBAaHTOBOro otbopa npeanosaraet, YT0 B MOMEHT CBOEMO POXKAEHUSA
npw paspyLweHMm NCeBAOBAKYYMA NO OKOHYAHMIO CTagMU MHONALMOHHOTO PacLIMpeHUA
BceneHHoM (MK B Apyro MOMEHT NepBOHAYa/IbHOTO POXKAEHUA, €CN UHPNALMOHHAA
MoZeNb HeBepHa) YacTuubl Nnpruobpenu ropasgo 6onbliee pasHoobpasme 3HaYEHUN
CBOWCTB, Bblpa*KaembIX NPOU3BObHBIMW NAPAaMETPaMU U APYTUMU BENUYMHAMMU
CTaHAapTHOM moaenu (macca, "useTta" KBapKoB, 3apsaa v T.4.), Yem HabatogaeTcs celvac.
9T 3HAYEHMA N UX COYETAHMA CTa/IM MATEPUANOM ecTeCTBEHHOro 0Tbopa, B pesybraTte
KOTOPOro 3aKpPEnUANCh U Pa3MHOMXKWUINUCH Te 3HAYEHUA U COYETaHMA, KOTOpble MPUBOAAT K
06pa3oBaHMIo CTabU/IbHbIX BO BPEMEHM B3aMMOAENCTBUIA, U UCHE3/IN TE 3HAYEHUA U
COYEeTaHMA, KoTopble NPUBOAAT K 06pa3oBaHMIO HECTAaOWUIbHbBIX B3aMMOLENCTBUNA.
MexaHM3m KBAaHTOBOro ot6opa OCHOBAH Ha TaKMX KBAHTOBOMEXaHUYECKUX ABNEHUAX, KaK
Cynepno3unuma CBOWCTB, PEKOrepeHLmns n aekorepeHums [5,6] ¢ BEPOATHOCTHbIM
KONMPOBAHNEM CBOWMCTB APYrMx YacTuL,. PU3MUYECKUU CMbICA 3TUX ABJEHUI - UX yYacTme B
AaHHOM mexaHu3me, 6e3 cyliecTBoBaHMA KOTOporo BceneHHas He cmorna 6bl 4OCTUYD
CTabunbHOro paBHOBECUA MEXK Y BELLECTBOM M CUIaMU B3aUMOAENCTBUMN.



B pamKkax Teopun cynepnosmumaA CYNTAeTCA eCTeECTBEHHbIM U3HaYabHbIM O/15 BCEX YacTUL,
COCTOAAHMEM, K KOTOPOMY CTPEMSATCH BCE UX CBOMCTBA. HE0BXOAMMOCTb MPUHATHL KaKkoe-To
peanbHOe 3HaYeHNe CBOMCTB BO3HMKAET TONbKO NPU B3aUMOAENCTBUMN YaCTULbI C
OKpYKeHnem (nonsmu, nepeHocYnKamm B3aMmoAencTBns, ApyruMmmn 4actmuamm), NpuUYém
TO/IbKO Te€X CBOWMCTB, KOTOPbIE Y4acTBYIOT B JAaHHOM B3aMmoaencTemnn. Noka coxpaHaeTca
[laHHOE B3aMMOAENCTBME, COXPAHAKTCA 3HAYEHMA CBOMCTB, KOTOPble B HEM y4yacTaytoT. [Mpu
pa3pyLeHn B3aMMOAENCTBMA CBOMCTBA BO3BPALLLAKOTCA B Cynepno3numio - noasepratoTcs
peKkorepeHuum.

Taknum o6pasom, B3aumopgeincrTame, BbiHy>KAalLLee CBOMCTBO YacTULbl NPUHATb peasibHoe
3HaueHue, ABNAeTCA TeM GaKTOPOM, KOTOPbIii CBA3bIBAET KBAHTOBbIA MUP BO3MOXKHOCTEN
C KNacCMYECKMM MUPOM onpeaenéHHocTn. [leiicTene ABNAETCA HE MeHee
dyHAaMeHTaNbHbIM 31eMeHTOM BceneHHoOM, yem CBOMCTBO.

Yepes cocTosaHUe cynepno3numm Toro MamM MHOTro CBOMCTBA, BO3MOXKHO, NPOXOAAT BCe
npeBpalLeHus YactTul, (oCUMANALMM HENTPUHO, pacnag HEMTPOHa U T.4.).

MepBUYHaA cynepno3nums 4acTULbl NO BCEM CBOMCTBaM (BKAtOYas NapameTpbl CTaHAAPTHOM
MoAeNn), BEPOATHO, CYLLECTBYET TO/IbKO Kak BEPOATHOCTb NOSABAEHMA YacTULbl U3 BaKyyMa,
a MOMEHTOM POXKAEHMA YaCTULbl ABNAETCA MOMEHT NPUOBpPeTEHNs el 3Ha4YeHMA NepBoro
cBOlcTBa.

M3 nepBMYHOM Cynepno3unLLMmM YacTu1LLbl, BNepBble NOABMBLUMECA B MOMEHT paspyLlueHus
nceeaoBakyyma, C/ly4aitHo npuobpenn nepeble 3HAYEHUA CBOMCTB. ICTMHHAA, a He
BEPOATHOCTHAA CNy4aiHOCTb NepPBOHAYaAbHOIo NPUobpeTeHna 3HaYeHNM CBOCTB
YyacTUMLaMU - CNeACTBME OAHOBPEMEHHOCTM U OTCYTCTBUA NPeALecTBYOWMUX NpeLeaeHToB
3TOro cobbITUA, pe3ynbTaT KOTOPbIX MOXKHO Bbl10 6bl CKONMPOBaATb, UCKAtOYAKOLLNE yYacTuHe
CTaTUCTMYECKOro MexaHn3ma BeposaTHocTen. Pusnueckoe sHaYeHUE UCTUHHOM CAYYaUHOCTHU
- NONy4YeHUe YacTMLLAMM KaK MOXKHO 60/1blLEro HayanbHOro pasHoobpa3nsa CBOMCTB.

NepBoHayanbHOE npqupeTeHMe 3Ha4YeHMU CBOMCTB MOTI/10 COOTBETCTBOBATb HECKO/IbKUM
cXemam.

Bo-nepBbix, BO3MOXKHble BapMaHTbl 3HAYEHUI CBOMCTB, TaK e Kak U caMu BUAbI
B3aMMOZENCTBUIM, MOTN BbITb 3a4aHbl 3apaHee 3aKOHOM BbICLLErO MO OTHOLIEHUIO K
KBAHTOBOMY OT6OpY Mepapxnmyeckoro NopaaKa, a clydaliHbiM 06pa3om YacTuuen
npuobpeTancs Anlb TOT UM UHOW BapuaHT 3Ha4YeHMA CBOMCTBA M3 3a4aHHbIX (Tpu "ueta"
KBAPKOB, 3apsbl KBAPKOB W IENTOHOB U T.A4.).

Bo-BTOPbIX, MEPAPXMYECKN BbICLLIMM 3aKOHOM MOT/N BbITb 3aaHbl TO/IbKO BUAbI
B3aMMOLENCTBUI U MX 3aKOHOMEPHOCTH, B TO BPEMSA KaK BapMaHTbl 3HAYEHWUI CBOMCTB
BO3HWKaM CY4alHO B MOMEHT NpuobpeTeHua nx yactmuein (bonblie, yem Tpu "userta"
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KBAPKOB, Apyrue BapMaHTbl 3apAL0B YacTuL, ApYras KpaTHOCTb - 1/2, 1/4 - 3apaf0B KBapKoB
nT.o.).

B-TpeTbux, cay4yaliHO MOr/IM BO3HWKaTb U BUAbI B3aMMOAENCTBUIA CO BCEMM UX
3aKOHOMEPHOCTAMM (Apyrne cnocobbl HapyLIEeHUA CUMMETPUN), U BAPUAHTbI 3HAYEHUI
CBOWCTB.

B nnaHe maKcMmasibHOro HayasibHOro pa3Hoobpasunsa 3Ha4YEeHWUI CBOMCTB YacTUL, - maTepuana
nocieayroLero otbopa - 6onee NpeanoYTUTEIbHBIMU ABNAIOTCA BTOPOW M TPETUI BapUAHTbI.
[Nna TpeTbero BapMaHTa BayKHO TaKXKe To, YTo ANa GYHKLUMOHMPOBaAHUA MexaHU3ma oTbopa
HeobXxoAMMO CyLLEeCTBOBaHME 3aKOHA BbICLLErO NOpPAAKa, ONpeaenstowero 3akoHOMepPHOCTH
B3aMMO/AEeNCTBUSA, COT/TaCHO KOTOPbIM B3anmogelnctamne byaeTt ctabuabHbIM Unu
HecTabuNbHbIM ANA TEX NN NHbIX 3HAYeHUIA CBOUCTB. TO eCTb, Aa*Ke ecu CcylecTeylolme
BMAbl B3aMMOAENCTBUM NOABUINCH C/TY4aHO, TO X NOABIEHNE A0XKHO Obl/I0
npeALwecTBoOBaTb Hayany KBaHTOBOro otbopa.

Bo3mokHa TakKe cuTyaums, Korga o4HW CBOMCTBA NOABAANUCH MO O4HOMY BapUaHTY, a
ApYyrue - No Apyromy. IT0 MOXKeT 06bACHUTb, HANPUMeEP, MOYEMY Macca BblAENAETCA cpeam
NPOYNX CBONCTB 6OMbLIMM pPa3HOO6pPa3MeM 3HAYEHUN.

Takum o6pasom "nepBuYHbIN BybOH" YacTuL, cogepkan 6onbioe pasHoobpasme YacTuy,
CO CNY4AWHbIMU 3HAYEHUAMMU CBOUCTB U UX COMETaHUAMMU. OHU COCTaBMIM MaTepuan
nocnegytouwiero otbopa.

OT60p 3aKkNto4aeTca B cneaytowem. Yactuubl, BHOBb BCTYMaOLLME BO B3aMMOLENCTBUE, UK
BHOBb POXKAaloLLMecA B pe3ybTaTe B3aMMOAENCTBUA, BbIHYXKAEHbI NPUobpecTn 3Ha4YeHuA
HeobxoAMMbIX AN1A B3aUMOAENCTBMA CBOUCTB. [1A 3TOro OHM € onpeaenéHHoM
BEPOATHOCTHIO KOMUPYHOT YXKe CYLLECTBYHOLLME 3HAYEHUA aHA/IOTUYHbIX CBOMCTB
CYLLECTBYIOLLMX B AAHHbIA MOMEHT BPEMEHM YaCTULL, YXKE COCTOALLMX B aHANOTMYHOM
B3aMMOAENCTBUMN (HAXOAALLMXCA B TOM Ke KBAHTOBOM COCTOAHUM). KonnupoBaHue
NPOUCXOANT NO BEPOATHOCTHOM CXeMe, aHa/I0TMYHON NpeanoXeHHOW JIn CMONUHBIM, -
BEPOATHOCTb NPAMO NPONOPLMOHASIbHA KONUYECTBEHHbIM COOTHOLEHUAM peanbHO
CyLLEeCTBYHOLMX BO BcenneHHOM Ha faHHbIN MOMEHT BPeMEHU YacTuL, MMEIOLWMX TOT Uan
WMHOWM BapMaHT 3HAaYEeHUA AAHHOIO CBOMCTBA (4TO COOTBETCTBYET YAaCTOTE BCTPEYAEMOCTH
peanbHbIX NEPEMEHHbIX B peasibHOM aHcambne y J/lIu CmonunHa). Yactuua, genatowian sBbibop,
MOXeT CKONMPOBATb TO MM MHOE 3HAYeHNe CBOMCTBA APYron aHaNOrMYHOM YacTULLbI, yKe
COCTOALLEM B aHA/IOTMYHOM B3aUMOAENCTBUMN, C BEPOATHOCTbIO, PaBHOM YacToTe
BCTpeYaemMocCTu BO BceneHHOM YacTuml, yKe MMEIOLLMX TaKoe e 3HauyeHMe TaKoro xe
CBOWCTBA B AlaHHbI MOMEHT BpemeHn. MexaHu3m KonupoBaHMUA UMeeT He/I0Ka/IbHbIN
XapaKTep 1 ero peannsauma He 3aBUCUT OT TOTO, HA KAKOM PACCTOAHUK APYT OT Apyra B
NPOCTPAHCTBE HAaXOAATCA KOMMUPYHOLWAA U KONMPYeMana YacTuubl, Tem bonee, 4to, CTPOro
roBopA, KONMPYEMOM YacTULLbl KaK TAKOBOW He CyLLLeCTBYET - KONUPYeTCcA 3Ha4YeHue
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CBOMCTBa COBOKYNHOCTU BCEX YacTUL, BceneHHo, o6n1agatowmx sTMm 3HaYeHuemM u
06beAMHEHHbIX HEeIOKa/IbHOW CBA3bIO.

To ecTb, ec/i TOBOPUTH O NPUPOAE CYNePrno3nLUM, BO3SMOXKHbIE BApUaHTbl 3HAYEHUM
CBOICTB He CTO/IbKO "HaxogAaTca" B cynepnosmumm CBOMCTB AaHHOM YacTuLbl, CKOIbKO
ABNIAKOTCA HENOKA/IbHO "TPaHCANMPOBAHHbIMM" HA AAHHYIO YAaCcTMLY 3HAYEHUSIMM CBOMCTB
peanbHO CyLLECTBYIOLNX BO BceneHHOM aHaNnornyHbix Yactuu,. Takyto "TpaHcnauuto Bbibopa"
MOXHO onpeaennTb Kak NepeHoc NoOCPeaCcTBOM He/I0Ka/IbHOW KOrepeHTHOW CBA3U
3HaYeHUU CBOMCTB BCEX CYLLECTBYIOLLUX B AaHHbII MOMEHT BpemMeHU Bo BceneHHoit
QHANOrMYHbIX YaCcTUL, CAENABLUMUX aHA/IOTUYHbINA BbIGOP U MMEIoLWMUX 3HAUYEHUEe JAHHOrO
CBOMCTBA, HA Cynepno3nuMio CBOMCTB AaHHOM YacTuULbl, AenatoLeit BbiIbop, KOTopbIi
(nepeHoC) HenocpeACTBEHHO 3a4a€eT 3HAaYeHUA BePOATHOCTEN TOrO UM MHOTO BapuaHTa
Bblbopa. Hazo 3aMeTUTb, YTO B 3TOM Cy4Yae Cynepno3mums YacTmubl BHe Bbibopa U
CynepnosunLma 4acTuLbl B MOMEHT BbIOOpa MMEIOT pa3/InyHble CBOMCTBA: NepBas He
COAEPKUT KaKUX-TMOO BEPOATHOCTHbIX NPeANnoYTEHUI (MK COAEPKUT BCE BEPOATHOCTU
BCEX BO3MOXHbIX CUTyaLMin BbIOOpa), B TO BPEMS KaK BTOpPasa COAEPKUT "TpaHCIMpOBaHHbIe"
Ha Heé BepPOATHOCTM KOHKPETHOro Bbibopa.

B cnyuyae pa3spylieHua B3aMMOAEeNCTBMA, y4aCTBOBABLUME B HEM CBOWCTBA, EC/IU OHU He
Y4acTBYIOT B KAKMX-TO APYrMX B3aMMOAENCTBUAX, MOABEPralOTCA PEKOrepeHumm -
BO3BPALLAOTCA B COCTOAAHME CYNepPrno3nLMN U YTPAYMBAIOT peasibHble 3HaYeHUA. Taknum
obpasom "cTupatorca” 3HaueHUA CBOMCTB, KOTOPble NPUBOAAT K HECTOMKUM
B3aMmMoAencTBMam.

OnucaHHbIN Bbile mexaHn3m obecneunBaeT oT60p, 3aKpenseHne U pasMmHONKeHue Tex
BapMaHTOB 3HAYE€HWUIA CBOUCTB U UX KOMBMHALMIA, KOTOPblE NPUBOAAT K 06pa3oBaHUIO
6onee cTabunbHbIX BO BpEMEHM YacCTUL, U YMEHBLUEHUIO OTHOCUTE/IbHOW YacTOTbl
BCTPeYaemMocCTu "HeyaauHbIX" BApUAHTOB U KOMOUHALMNA.

Mpolue roBops, peanbHoe 3Ha4YeHne A, Nnpusogallee K obpasoBaHuto 6onee ctabuabHoro
B3aMMOAEMNCTBMA, CYLLECTBYS TO BPEMSA, KOTOPOE CYLLEeCTByeT AaHHOe B3auMoaencTeme, npm
PaBHbIX APYrMX yCA0BUAX, KONupyeTca 6o/blue pas, Yem peasibHoe 3HauyeHue B Toro xe
CBOIACTBA, NpMBOAsLLEe K 06pa30BaHUIO MeHee CTabubHOro B3aUMOAENCTBUA.
CKonunpoBaHHOe 6onblle pas, U COOTBETCTBEHHO, CyLLECTBYOWee B 60bLLUeM YMCae KONui,
3HauYeHue A No onNMcaHHOMY CTaTUCTUYECKOMY 3aKOHY ByaeT KonnpoBaTbCa BCE C 6onbluen
BEPOATHOCTbIHO.

ITOT MexaHM3M A Ha3Ban "ecTecTBeHHbIW KBaHTOBbIN 0T60p". OH OCHOBbIBaEeTCA Ha
ecTecTBeHHOW NnepBOHAYa/IbHOW HeonpeaenEHHOCTU - Cynepno3nLMm - 3HaUYeHUi CBOMCTB
YacTuL BelecTsa U UX onpeaesieHUU NyTEéM BEPOATHOCTHOTO HE/I0Ka/IbHOro KONMPOBaHUA
B pe3y/ibTaTe B3aUMOAEeNCTBUIA - AeKorepeHuUn. HegeTepmMMHUPOBAHHOCTOCTb pe3yabTaTta
[eKorepeHuunn - cneacTemne eé BepoATHOCTHOTO (MM UCTUHHO CY4aMHOTO NPU OTCYTCTBUM
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npeALwecTBYOWNX NpeLeaeHToB) XxapakTepa. ®usnuyeckoe 3HauyeHMe BEpPOATHOCTHOM
CNy4anHoOCTH - obecnevyeHne BO3MOMXKHOCTN 0TOOpa 3HauYeHu cBolicTB Hanbonee
CTabunbHbIX YacTUL,.

Habnopgaemble ceifuac BeIMUMHDI CTAH4APTHO MOAENU He ABNAIOTCA, CTPOro rosops,
KOHCTaHTaMM, a UX NOCTOAHCTBO NOAAEPKUBALTCA AUHAMUYECKUM MEXaHU3MOM
BEPOATHOCTHOrO KonuposaHuA. KOHCTaHTOM BbIrNAAUT Be/IMUUHA, ANA KOTOPOU Ha
AAHHOM 3Tane pa3BuTUA BceneHHoI cywecTByeT oguH npeobnagarowmii BapuaHT
3HauYeHUA CBOMCTBA, BEPOATHOCTb KOMUPOBAHMA KOTOPOro CTPEMUTCA K eAUHMULE.

0O6nacTb NPUMEHEHUA TEOPUM He OrpaHNYMBaEeTCA cyb6aTOMHbIMM B3aUMOAENCTBUAMMU -
noAobHbIM MmexaHM3m oTbopa BapMaHTOB b6onee cTabuibHbIX B3aUMOAENCTBUIA MOMKET ObiTb
NPUMEHUM BNIOTb A0 XMMUYECKUX PeaKLUi, B KOTOPbIX MMEKT MECTO KBaHTOBbIE 3PdEeKTbl.

Y710 KacaeTcsa cynepno3uuum NosoKeHMUA YacTuubl B NPOCTpaHcTBe (A 6bl €€ Ha3Ban
cynepnosuumen BO3MOXHOCTEN YacTULbl NPOB3aMMOAENCTBOBATL B TOM UM MHOM TOYKE
NPOCTPAHCTBA) - NEPBOM CBOMCTBE YacTUL, C CynepnosunLmein KOToporo CTONKHYINCb
nccnenoBaTenu, - yYnTbiBaa NAOTHOCTb "HaceneHns" paHHel BceneHHoM YacTuuamu, eé
MOXKHO paccmMaTpuBaTb Kak BO3MOXHOCTb BbIOOPa O4HOM YaCTULLEN, C KaKOWN U3 cOCeaHUX eN
yactul, (To ecTb, B KaKOM U3 TOYEK NpocTpaHcTBa) "nydiue" BCTynUTb BO B3aMmoaeincTane, u
KoTopas (BO3MOXHOCTb) CyLLECTBYET NOCTOAHHO (40 onpeAenéHHbIX 3HaYeHUN OTHOLLIEHMUA
MACCbl YaCcTULbl U TemnepaTypbl [6]) U HE3ABUCUMO OT NPUCYTCTBMUA KAaKMX-IMOO YacTumL, No
cocencTsy. B gaHHOM cnyyae "nydwe" TakKe onpeaenseTca CTabuabHOCTbIO
B3aMMOAEeNCTBUA, KoTopoe 6yaeTr 06pa3oBaHO, TO €CTb YaCTOTOU BCTPEYAEMOCTH BO
BceneHHOM TOro UM MHOTO pe3yabTaTa TAaKOro B3aMmopgeincTemua. B ciyyae, koraa
BO3MOXHble BapMaHTbl B3aMMOAENCTBMIA PAaBHO3HAYHbI, KaK B C/ly4ae B3aMMOAENCTBUSA C
maTtepuanom GoToNNaCTUHKM B ONbITax C MHTepdepeHumnen n gudpakumen 4Yactuu, Bbibop
BapWaHTa BbIMIAAUT KaK UICTUHHO Cy4YaliHbINA.

M - aa - yactTmua B COCTOSIHMM CyNeprno3nLMm NONOMKEHMA B MPOCTPAHCTBE B U3BECTHOM
3KCNepuMMeHTe NPOXOAUT ABe LWean 04HOBPEeMEHHO. BepHee, ABe Wwenn npoxoant
BEPOATHOCTM YacTMLbl MPOB3aMMOAENCTBOBATb B laHHbIX TOYKAX NPOCTPAHCTBA.

OnucaHHbIA MexaHUM3M eCcTecTBEHHOro KBAHTOBOro 0T6opa A0/IKEH NPUBOAUTL K
nosABAEeHUI0 BO BceneHHoM TPEX GppaKumMii YacTuUL, 3aHMMAIOLWMX PA3HOE NONOXKEHUE B
npouecce KBaHTOBOro oTbopa.

MepBana ¢ppakums - "yaadyHble" B3aMMOAENCTBYOLWME YACTULbI, ABASIOLLMECA OTHOCUTE/IbHO
CTabuNbHbIMM CaMU U (MNK) fatoLwme OTHOCUTENBbHO CTabunbHbIe pe3ybTaThbl
B3anmogencTema. CBOMCTBA 3TUX YACTUL, 3aKPENNASNCL U Pa3MHOXANNCb B XO4€e KBaHTOBOrO
oTHbopa M 13 3TUX YacTuL, COCTOUT Habaoaaemoe "maTepuanbHoe" BelecTso BceneHHoOM.
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BTropana ¢ppakuma - "HeygauHble" HecTabuabHble B3aMMOAENCTBYIOWME YaCTMLbI, AatoWme
HecTabuibHble pe3ynbTaTbl B3aMmoaencTemna. Takue Yyactmubl "BbibpakoBbiBaMch" oTbopom
M CO BpEMEHEM pacnazasincb A0 YacTuL, COCTABAAIOLLMX TPETbIO PpaKUmIo.

TpeTba ppaKkLmAa - CAMOCTOATENbHO NOABMBLUNECA, MOABUBLUMECA BCNEACTBUE
B3aMMOAencTBmnsa mexay cobol Apyrnx 4actTuu, Uan sBasaoLWLMecs pesyibTaTom pacnaaa
YacTuu, BTOpon Gpakumm, cTabunbHble YacTULbl, MO CBOMM CBOMCTBAM He BCTYMAOLLME HU B
KaKune B3aMMOZLENCTBUA, KPOME FPaBUTALLMOHHOTO. ITW YacTULbl MOTYT COCTaBAATb
rMNoTeTUYECKyto "TéMHYI0 maTepuio” - "MyCcopHUMK YacTuy" KBaHToBOro oTbopa.

lpaHULA MeXKay NepBOM U BTOPOIM GPaKUMAMM HE YETKAA U CYLLLECTBYHOT NPOMEXKYTOUHbIE
4acTULbl, ABAAOLMNECA OTHOCUTE/IBHO HECTOMKMMMU, BCTpeYalLlwmecsa B Hebobwom
KONMYecTBe Kak MPOAYKT NpeBpaLLeHni YacTuu, NepBoit Gppakumu.

CneacTBMeM CyLLLECTBOBaHWNA eCTECTBEHHOIO KBaHTOBOro 0Tbopa ABaAeTcA
HeCyL,eCcTBEHHOCTb AR PaBHOBECUA CUA U BeLWecTBa BceleHHOM TOro, KakMmM MMEHHO
06pasom 6bina HapyweHa CUMMETPUSA, KaKne B3auMOENCTBMA U C KAKUMM CBOMCTBaMU B
pe3ynbTaTe 3Toro 06pasoBanmCb U Kakne napameTpbl CTaHAAPTHOM MOAENN YCTaHOBUAUCH.
PaBHOBecKe gocTuraeTca AMHaAMUYECKMM MeXaHM3MOM OTHopa.

[na aKcnepuMMeHTaNbHOW NPOBEPKU TEOPUU BO3MOXKHO MPOBECTU C HEOONbLLIOW
moanduKaumen obbIYHbBIN SKCNEPUMEHT C MHTEpdEepeHumneln nnmn gudpakumen ogMHOYHbIX
Yactuy,. MoanduKkaums 3akN04aeTCA B UCNONb30BaHMM GOTONNACTUHKMN U3 ABYX PABHbIX,
pa3aeNnéHHbIX TOYHO MO LEeHTPY NAACTUHKKM YacTel. MepBas yacTb - U3 06bIYHOrO MaTepurana,
C KOTOPbIM YaCTULbl, TECTUPYEMbIE B 3KCMEPUMEHTE, CO34al0T CTOMKOE B3anMoelncTeme, B
pe3y/ibTaTe KOTOPOro obpasyeTca BELLECTBO C BbICOKMM NMPOLLEHTHbIM COAEPKAHMEM BO
BceneHHoW. BTopas yacTb - U3 maTepuana, C KOTOPbIM YacTULbl, TECTUPYEMbBIE B
3KCMepMMmeHTe, CO34at0T HECTOMKOE B3aumoaencTemne (HO A0CTaTOYHOM CTOMKOCTH, YTOObI
MOKHO 6bl/10 y4ecTb pe3y/ibTaTbl IKCMEPUMEHTA), B pe3ybTaTe KOToporo obpasyerca
BELLECTBO C HU3KMM MPOLLEHTHbIM cofepKaHnem Bo BceneHHol. B pesynbTaTte
3KCNEPUMEHTA, €C/IN, KaK MMHUMYM, 4acTb TEOPUM, KaCatoLWAACA Cynepnos3nummn noioxKeHUs
4acTULbl B MPOCTPAHCTBE, BEPHA, TECTUPYEMbIE YACTULLbI AONXKHbI C 60NbLIE BEPOATHOCTLIO
"BbIOMpaTb" Ty YacTb NIACTUHKMU, C KOTOPOM OHM BCTyNatoT B 6onee cTolkoe
B3aMmogencTeune c 6onee pacnpocTpaHEHHbIM BO BceneHHoM pesyabTaTom.
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