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MAGNETISM
and Matter
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Which structures of the material world are formed through magnetism?
*

According to [1, 2], the matter in our Universe features an infinite divisibility of its elements.
It consists of an infinite multitude of different organization levels Cy, C1, Cy, Cs.... .

Level Cp consists of macroscopic and microscopic objects. The elementary objects of this
level are four electron-like microobjects: electron, positron antielectron, antipositron and
neutron. All other objects of level Cy are composite. For instance, proton consists of neutron and
antielectron, photon consist of electron and antielectron, atomic nucleus consists of neutrons and
protons, atom consists of nucleus and electrons, molecules consist of atoms and so on.

The elementary objects of level C; are electron-like and neutron-like elements of ether. These
elements of ether are incomparably smaller than electrons and neutrons. All objects of level Cy
consist of elementary objects of level C;.

The elementary objects of level C, are electron-like and neutron-like objects which are
incomparably smaller than the elementary objects of level C1. And so on.

Thus, the matter in our Universe consists of objects of level Cy and of free elementary objects
of levels Cy, C, Cs.....

It should be emphasized that no object of the material world is, in the full sense of the word,
elementary: all such objects are composite. Electron-like and neutron-like objects can be
elementary only in the narrow sense and only within their levels of matter organization.

The material world objects in our Universe are formed through four interactions:
gravitational, electric, magnetic and nucleonic (neutron) interaction. The mystery of the nature of
these interactions goes away to increasingly deeper, increasingly smaller levels of matter
organization. Accordingly, all attempts of the contemporary physicists to identify the nature of
these interactions look childishly naive. The only fact that since Ampere times and till present
magnetism has been considered as a phenomenon resulting from electricity rather than an
independent natural phenomenon speaks for ridiculousness of the contemporary scientific
approach. Therefore, there have been no magnetic interactions among microobjects considered in
the microworld theory. However, one cannot deceive or score a point off the Nature.
Experiments showed that the contemporary physical science is not capable, without regard to
magnetism, to explain a variety of phenomena, primarily, in the nucleus theory. In order to
compensate for these shortages somehow physicists introduced such an artificial concept as
“weak” nucleonic interactions alongside ordinary nucleonic interactions which they called
“strong”.

 Gravitational interactions become apparent mainly at a cosmic scale. Such interactions
produce interstellar nebulosities, stellar systems, individual stars, planets and planetary systems,
“neutron” stars, “black holes”, i.e. universes of lower level of matter organization.

« Nucleonic (neutron) interactions take place only at very short distances, shorter than 10"m,
I.e. shorter than radii of many nuclei. It will be recalled that a nucleus radius is estimated,
according to Rutherford, using the relation: rnucieus=1.4-4*3-10"°m, where 4 is number of
nucleons in a nucleus. Nucleonic interactions take part in formation of atomic nucleus only.

* Electric interactions take part in formation of atomic nucleus, atom, molecule... . They do it
if only interactions of other types are involved. The fact that electric interactions are not capable
of forming objects of stable static equilibrium unless other interactions are involved was
convincingly proven by English physicist Earnshaw in 1839 [3].



Electric interactions in an atomic nucleus result in electric repulsion between protons
decreasing stability of the system of nucleons and in an attempt to destroy the nucleus. As the
effective range of electric interactions much larger than the effective range of nucleonic
interactions larger A values make nuclei instable. That is why the number of various stable
chemical elements in Nature is finite.

Electric repulsion between protons is a cause of nuclei instability both at high and at low A
values: at present there are stable nuclei °Li and ®Be in Nature. The cause of this phenomenon
can be easily visualized [1].

Nucleus °Li can be derived from tritium nucleus if two protons are added or if one of
neutrons is converted into proton and one more neutron and one more proton are added.
According to [4], nucleonic systems of nuclei have quasicrystalline structures. Nucleons in
tritium nucleus are on the vertexes of a triangle close to a regular one in shape (fig.1, o — proton,
e - neutron).
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Fig.1. Tritium nucleus

If neutron is substituted with proton tritium nucleus becomes *He. Nucleons in *He are on
vertexes of a rectangular triangle rather than equilateral one (fig.2) [1]. The distance between
protons in *He exceeds the distance between proton and neutron in tritium nucleus.
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Fig.2. ®He nucleus

That is why the *He nucleus is less stable than tritium nucleus. If one more neutron is added the
“two-dimensional” ®He nucleus becomes “three-dimensional” *He but the distance between two
protons remains the same. If one more proton is added, “He becomes °Li, and the distance
between protons increases so much that the °Li nucleus is destroyed.

Electrons and nucleus have opposite electric charges. So electricity stabilizes the atom
structure while creating attraction between electrons and nucleus.

Due to compactness of nucleus and electron scattering in the “electron shell” of atom neutral
and ionized atoms have dipolar electric properties that stipulate the existence of electric
attraction forces between atoms. These electric “dipolar” forces make atoms unite in molecules.

* The contemporary physics regards magnetic interactions, at Ampere’s suggestion, as not an
independent phenomenon. The physics still takes into account that magnetism results from
electricity despite of the fact that neutrons, having their own magnetic fields, lack electric
charges. The contemporary microworld theory neglects magnetic interactions between
microscopic objects while information on magnetism properties is mostly mistaken.

Magnetic properties of microobjects had to be studied almost “from scratch”. To begin with
it was established that electron and proton are diamagnetic substances while neutron is a
paramagnetic substance. Then, using identification methods, it was determined that the magnetic
moment of electron is almost next larger than the one of proton (x.=8,372u,) while the magnetic
moment of neutron is four orders less than the one of proton (,un=3-104‘up).

It was further established that intensities of self-magnetic fields of microobjects are inversely
proportional to squared distance r from the field source and that the intensity of magnetic field of
neutron can be described by the relation: Hn=(y+y1)(unr)rr*—yiru,, where (unr) is scalar



product of vectors u, and r, while the intensity of magnetic field of electron can be described by
the relation: H.=(y+y1)(uer)rr*(cosp)**—yr *ue, where ¢ is angle between g, and r.

* The above equation for intensity of magnetic field of neutron means that the magnetic field
of neutron is wide-angled: H, is proportional to the first degree of cosp. As H. is proportional to
(cosp)®* the magnetic field of electron is extremely narrow, needle-like and most readily
decreases at angular deflection from its centerline. Against the background of contemporary
physical representations of electron structure, the last representation seems to be absolutely
incomprehensible and hardly probable. It became possible to assuage doubts that arose and to
achieve a substantial understanding of these results only after the true structures of electron and
neutron had been identified [1].

The whirl-like shape of electron on the analogy of a long and thin solenoid in operation has
become a substantial reason for adequacy of the above equation for intensity of magnetic field of
electron (fig.3). The fact that magnetic field of such solenoid features needle-like shape is
undisputable and doubtless.
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Fig.3. Electron shape

The identification of neutron structure also illustrated its “wide-angled” magnetic field

(fig.4).

Fig.4. Neutron shape

Proton appeared to be a composite microobject consisting of neutron and antielectron rather
than an elementary object (fig.5) [1]. The magnetic field of proton features a very interesting
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Fig.5. Proton shape

It is a sum of “wide-angled” magnetic field of neutron and needle-like magnetic field of
antielectron. Such specificity is inherent to contemporary high performance homing systems. A
definitely interesting fact is that the magnetic field of proton is not a simple superposition of
magnetic fields of antielectron and neutron. Indeed identification procedures showed that
tp<tte—ttn= 8,3721,-3-10 "1,

» Magnetism has a crucial, essential function in formation of material objects as compared to
other kinds of interactions. It takes an active part in formation of atoms and molecules. Protium
atom consists of one proton and one electron (fig.6, o — proton, * - electron, — - magnetic
moment vector of proton; < - magnetic moment vector of electron).
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Fig.6. Protium diagram

From the earliest times people have known that magnetic fields of magnetic features are
arranged along the lines of external magnetic fields (orientation magnetic effect [6]). Due to this
effect magnetic moment vectors of proton and electron are arranged in protium atom along the
straight line crossing proton and electron. Because of diamagnetic nature of electron and proton
these vectors are directed opposite to each other, i.e. there is magnetic repulsion between proton
and electron.

The structure of “electron shell” in heavier atoms is determined by the structure of the
magnetic field of the atom nucleus. In general case, the magnetic field of nucleus consists of
separate nucleonic magnetic clusters. Magnetic moment vectors of nucleons in each nucleonic
magnetic cluster are arranged along the straight line crossing all nucleons of the cluster. Each
nucleonic magnetic cluster of s stable nucleus contains one and only one proton. That is why the
number of protons in a stable nucleus and “nuclear charge number” Z is equal to the number of
nucleonic magnetic clusters of the nucleus [1]. Thus, magnetic field of a heavy nucleus is similar
to the system of sea urchin needles (fig.7).

Fig.7. The system of sea urchin needles is an analog of
magnetic field of a heavy nucleus

Electrons in “electron shell” of an atom are arranged on centerlines of magnetic fields of
nucleonic magnetic clusters of the nucleus. There is magnetic repulsion between each electron
and nucleus that prevents electrons from falling down on the nucleus.

Attempts to understand the structure of atom made at the beginning of the past century but
without a regard to magnetic interactions between atom elements failed because of imminent fall
of electrons on the nucleus in such a model of atom.

o Atoms are united in more complex structures, such as molecules, crystals, etc., due to
electric interactions. In this case magnetic interactions prevents atom elements from coming too
close to each other, prevent them from “collapse”.

« Atom aggregations bound by electric interactions typically feature states of static
equilibrium. However, exceptions are possible too. For instance, it is well known that there are
two kinds of two-atom molecules of hydrogen called parahydrogen and orthohydrogen. The
studies conducted with regard to magnetic interactions between microobjects allowed for
identifying the structures of these molecules. All elements of these molecules are located on the
same straight line.

It appeared that a molecule of one kind features the state of stable static equilibrium. The
diagram of this “static”” molecule is shown on fig.8.
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Fig.8. Diagram of “static” hydrogen molecule
A molecule of another kind features an extremely specific form of stable existence. Such

molecule can be naturally called “shimmering”. Its diagram can be presented, very tentatively,
by fig.9. This molecule is not in a state of static equilibrium. Elements of this molecule are



continuously making reciprocating oscillations of insignificant amplitude along the straight line
on which they all are located
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Fig.9. Diagram of “shimmering” hydrogen molecule

These oscillations occur because of continuous successive inversions of the internal proton’s
magnetic field, because of constant successive reversing of the direction of the magnetic moment
vector of proton. The magnetic field of proton can be inversed with the proton itself only. That is
why the frequency of these inversions is a function of the inertia moment of proton. As the
inertia moment of proton is very small the frequency of its inversions can be very high.
Therefore, in simplistic terms, one may assume that the internal proton in a “shimmering”
molecule has no magnetic field.

» Magnetic interactions feature the unique capability of creating material objects without any
other interactions being involved.

o An object illustrative in this sense is proton. The structure of proton could not be identified
until the structure of photon of discovered. Photon is electron-antielectron dipole [6]. The
knowledge of photon structure allowed for achieving an adequate understanding of the reaction
of neutron transformation into proton already before the structure of neutron has been identified
(fig.4).

Photon as an electron-antielectron dipole in a highly gradient magnetic field is capable of
disintegrating into free electron and antielectron. Self-magnetic field of neutron as well as
magnetic field of other microobjects is highly gradient. Photon collapses from collision with
neutron. Electron evades neutron due to magnetic repulsion. There is also magnetic repulsion
between neutron and antielectron. Therefore, neutron evades antielectron. Moreover, since
antielectron has a “negative” mass it starts pursuing neutron and due to big difference in masses,
quickly catches up with neutron and unites with it into proton.

The understanding of how this union occurs had been completely impossible to achieve until
electron (and thus, antielectron) and neutron structures were identified. Only thereafter an
adequate understanding of the reaction of neutron transformation into proton was achieved
without any artificial objects, such as “neutrino”, involved.

In its turn it allowed for understanding that the “lifetime” of free neutron should be a
function of density of the bombarding stream of photons. In order to make this a fact,
experimental evidence is required.

The uniqueness of proton structure (fig.5) consists in that antielectron and neutron are bound
in proton by means of magnetic repulsion.

Now comes the most interesting part. It is said above that the matter in our Universe consists
of macroscopic and microscopic objects (matter organization level Cp) and of a multitude of free
elementary objects of matter organization levels Ci, C,, Cs,.... Composite microobjects and
macroobjects consist of electron-like microobjects (electrons, positrons, antielectrons and
antipositrons) and neutrons. Electron-like microobjects and neutrons, in their turn, consist of
smaller elementary objects of level C;, elementary objects of level C; consist of even smaller
elementary objects of level Cs,... .

All elementary objects of all matter organization levels have whirl-like vortex structures.
These objects have nothing constant but magnetic whirls. Magnetic whirl of every such object is
constantly, continuously pumping through itself fluxes of external matter. Elements of the matter
being pumped through have their own magnetic fields. Fluxes of these self-magnetic fields,
according to Oersted’s experiment, define and maintain the shape of the magnetic whirl structure
and stabilize the whirl.

Due to continuous pumping of external matter these objects function like flow-through jet
engines. As judged by rather high speeds of “solar wind”, the rates of such pumping are



extremely high. Extremely high speeds of the external matter pumping dramatically increase the
density of the matter for the time of the pumping.

Due to complete exposure of electron-like objects in relation to the external matter, the
external composition of such electron-like objects becomes completely regenerated very quickly
because of high pumping rate.

Neutron-like objects being ring-shaped are only partially exposed to the external matter so
their composition becomes regenerated much slower than in electron-like objects.

As magnetic whirls are constantly, continuously pumping the external matter through, the
matter becomes completely regenerated in elementary objects at all matter organization levels.
Moreover, since all composite objects of the material world consist of elementary objects of
different matter organization levels, everything in the material world is being constantly,
continuously regenerated due to magnetic interactions.
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Muxkpomup 29.
MATHETHU3M
U MaTepus

H.H.JIeonos

Kakue ctpykTypsl MaTepuagbHOro Mupa GopMHUpyrOTCs IpU y4acTHH MarHeTusma?
*

Cormacuo [1,2], matepust B Hamedt BceneHHO# 00y1amaer crnocOOHOCTBIO O€3rpaHUYHOMN
JETUMOCTH CBOUX 3JIeMEeHTOB. OHa COCTOUT U3 OECKOHEYHOTO MHOXKECTBA PA3NMYHBIX YPOBHEH
oprauuzamuu Co, C1, Co, Cs.... .

YpoBenb Cp COCTOUT U3 0OBEKTOB MAaKpOMHPA M MHUKPOMHUpPA. DIEMEHTAPHBIMU 00BEKTaMHU
ATOTO YPOBHS SIBIITFOTCSI YETHIPE AJIEKTPOHOIMOJA00HBIE MHKPOOOBEKTAa — DJIEKTPOH, MO3UTPOH,
AHTHUDJIEKTPOH, AaHTUIIO3UTPOH, W HEUTpoH. Bce ocranbHble 00BEKTHI ypoBHS () SBISIOTCS
COCTaBHBIMH. Tak, MPOTOH COCTOUT M3 HEUTPOHA M AaHTUAJIEKTPOHA, (DOTOH — M3 DJIEKTPOHA U
AQHTUAJIEKTPOHA, aTOMHOE ]P0 — U3 HEUTPOHOB U MPOTOHOB, aTOM — M3 siApa U BJIEKTPOHOB,
MOJIEKYJIbI — U3 aTOMOB,... .

DneMeHTapHbIMU  OOBbeKTaMu  ypoBHA (7  SBIAIOTCS  DJIEKTPOHOINOAOOHBIE U
HEHUTPOHOIOAO0HBIE 3JIEMEHTHI dpupa. ITH dJIEMEHTHI ddHpa HA HECKOJIBKO MOPSAIKOB MEIbUe,
YeM DJIEKTPOHBI U HEUTpOHBL. Bce 00BbekThl ypoBHA Cp COCTOST M3 DJIEMEHTapHBIX OOBEKTOB
ypoBHs Ci.

DOneMeHTapHbIMH ~ OOBeKTaMu  ypoBHS  C,  SABIAIOTCA  DJICKTPOHOIMOAOOHBIE U
HEUTPOHOIOA00HBIE OOBEKTHI, HA HECKOJIBKO TTOPSIKOB MEHBIIIHME, YEM AJIEMEHTApHBIE O0BEKTHI
ypoBas Cj. U Tak ganee.

Takum oOpa3om, matepus B Hamieil BceneHHO# cocTouT u3 00bekTOB ypoBHA Cp U U3
CBOOOIHBIX dJIEMEHTAPHBIX 00beKTOB ypoBHEH C1, (7, Cs.... .



Heo6xoauMo moguepkHyTh, 4TO HH OJUH OOBEKT MarepuajibHOro Mupa He sBIseTCs, B
MOJIHOM  CMBbICJE, DJJEMEHTapHBIM — BCE OHHM COCTaBHBIE. IJIEKTPOHOIMOAOOHBIE U
HEUTPOHOMOK00HBIE 0OOBEKTHI MOTYT OBITH JIEMEHTAPHBIMHU TOJIBKO B Y3KOM CMBICIIE, TOJIBKO B
paMKax CBOMX YpOBHEH OpraHU3aly MaTepUH.

.

OOBexThl MaTepualibHOro Mupa B Hamed BceneHHOW  (GOpMUPYIOTCS  YETBHIPbMS
B3aUMOJICCTBUSIMU — TPaBUTALMOHHBIM, JJICKTPUYECKUM, MArHUTHBIM W HYKJIOHHBIM
(HEeUTpOHHBIM). 3arajka MPHUPOABI ITHX B3aUMOACHCTBHI YXOAUT Ha Bc€ Oonee u Oojee
riryookue, Bc€ Oojiee MEIKHME YPOBHU OpraHM3aludu MaTepuu. MICXOs M3 3TOTO, BCE MOMIBITKU
COBPEMEHHOM (U3UKHU BBIIBUTH MPUPOAY OTHX B3aUMOJCHCTBHM BBITVIAIAT MO-IETCKU
HauBHBIMH. O HECEepbE3HOCTH COBPEMEHHOIO HAayYHOI'O IMOAXO0JA K 3TOH MpolieMe TOBOPUT
OJIMH TOJILKO TOT (haKT, 4TO, CO BpeMEH AMIIepa 10 HACTOSIIEr0 BpEMEHHU, MarHeTU3M CUUTAETCS
HE CaMOCTOSITENIbHBIM IIPUPOJIHBIM SIBJIEHUEM, a IIPOUCXOSLIMM OT AJIeKTpudecTBa. Beiencraue
9TOr0, MAarHUTHBIE B3aUMOJICHCTBUS MEXAY MHUKPOOOBEKTAaMH B TEOPUU MHUKPOMHpA HE
yuuthiBatoTcsi. Ho Ilpupony He oOmaHelbs U HE Hepecrnopuilb. DKCIEPUMEHTHI I0Ka3aJlld, YTO
coBpeMeHHasi (pu3nveckasi Hayka He crocoOHa, 6e3 yueTa MarHeTu3ma, OObSICHUTD LBl P
ABJICHUM, W, NpPEeXxae Bcero, B Teopuu sapa. UToObl XOTh Kak-TO KOMIIEHCUPOBATb 3TU
HEJOCTaTKH, (PU3UKHU BBIHYXJECHbI OBbUIM BBECTH B PACCMOTPEHHE, HapsAy C OOBIYHBIMHU
HYKJIIOHHBIMU B3aWMOJEHUCTBUSIMHM, KOTOPbIE€ OHU HAa3BaIM «CUJIbHBIMUY», €IIE M TakKoe
(UKTUBHOE MOHATHE, KaK «cIa0bIe) HYKIOHHBIE B3aUMO/ICHCTBU.

* ['paBUTAllMOHHbIE B3aWMOJAEUCTBUS MPOSBISIIOTCS MPEUMYIIECTBEHHO B KOCMMYECKHUX
Macmrabax. OHM CO3JaI0T MEK3BE3HbIe TYMAaHHOCTHU, 3BE€3/IHbIC CUCTEMBI, OTACIbHBIE 3BE3bI,
IUTAaHETHl U TUIAHETHBIE CHCTEMBI, «HEHTPOHHBIE» 3BE3/Ibl, «UEpHBIE AbIphD» — Beenennsie Ooee
HU3KOT'O YPOBHS OpraHu3aluy MaTepuy,. .. .

* HyxioHHble (HEUTpOHHBIE) B3aMMOJCHCTBUS MMEIOT MECTO TOJbKO Ha OYEHb MajbIX
PACCTOSHUSX, MEHbIINX, deM 107 M, T.e. MEHBIIHX, YeM paanychl MHOTHX siep. HamoMumM, 4to
pamuyc siapa oreHuBaercs, 1mo Pesepdopay, cOOTHOIIEHHEM: r,=1,4-4"3.10""m., rme 4 —
KOJIMYECTBO HYKJIOHOB B sape. HykioHHbIE B3aMMOJEHCTBHUS NPUHUMAIOT Y4acTHE B
(GbOopMHUPOBAHUHU TOJIBKO aTOMHOTO sJIpa.

* DIIeKTpUYECKUE B3aUMOJICHCTBUS MPUHUMAIOT ydacTue B (OPMUPOBAHUU aTOMHOTO S7pa,
aTOMa, MOJIEKYJbL,... . DTO OHM JI€Jal0T TOJBKO MPU yYaCTHH B3aUMOJECHCTBUMN APYTUX BHUJIOB.
To, uro 6e3 yuyacTus JIpYrMX B3aUMOJIEHCTBHMHA, OHM HE CIIOCOOHBI COPMHPOBATH OOBEKTHI,
obyaaronue yCTOMYMBBIM CTAaTUYECKUM PaBHOBECHEM, YOEIMTENbHO fokazan emié B 1839r
anriuiickuit puzuk Upumoy [3].

° B aToMHOM sjape DSIeKTPUYECKHE B3aUMOJCHCTBUS TMOPOXKIAIOT 3JIEKTPUUECKOE
OTTAJIKUBAaHUE MEXIY MPOTOHAMM, YMEHbIIAs YCTOMYMBOCTH CHUCTEMBI HYKJIOHOB sjipa M
CTPEMSCH pPa3pylIuTh sApo. Tak Kak paauyc ACHUCTBHUS HIEKTPUUECKUX B3aWMOJICHCTBUN
HAMHOTO OOIbIIle pajnyca JEUCTBUS HYKJIOHHBIX B3aMMOJCHCTBHA, TO MpH Oonbmux A sapa
CTaHOBSTCS HEYCTOWYMBBIMH. M3-3a 3TOro, KOJIMYECTBO Pa3HBIX YCTOMUMBBIX XUMHUYECKHX
251eMeHTOB B [Ipupoae KoHeuHo.

DNEeKTpUUecKoe OTTAJKMBAHWE MEXAY MPOTOHAMHM SIBISIETCS NPUYMHON HECTaOUIbHOCTU
Aep HE TOJNBKO MpH OONBINIUX, HO W MpPU Malbix A — B Hacrosimee Bpems B [lpupone
OTCYTCTBYIOT CTaOMJIbHBIE sJIpa °Li u ®Be. [IpuunHa 3TOrO ABIEHUS JIETKO BU3yanu3upyercs [1].

Sapo °Li MOXHO TWOTYYHTh W3 SApAa TPHTHS AOOABICHHEM JBYX MPOTOHOB HIIH
MIPEBPAIICHUEM OJTHOTO M3 HEUTPOHOB B MPOTOH W J00aBJIEHHEM elIl€ OJHOTO HEUTpPOHA W eI
onHoro mportoHa. CormacHo [4], cucTeMBl HYKJIOHOB AaTOMHBIX siep  00JajaroT
KBa3UKPUCTAIUTMUECKUMHU CTPYKTypaMu. HyKJIOHBI B siipe TpUTHUS paclioyiararoTcsl B BEPIIMHAX
TPEYroJbHUKA, OJU3KOr0 K NPaBUIBHOMY (pHC.1, 0 — IPOTOH, ® - HEUTPOH). 3aMeHa HEUTpoHa
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Puc.1. AAnpo tputus

IPOTOHOM MEPEBOIMT AP0 TPUTHS B siapo -He. B sype *He HyKIOHBI PACIioNaraiotcsi B
BEpILIMHAX HE PAaBHOCTOPOHHErO, a IPSIMOYroJIbHOrO TpeyrosbHuka (puc.2) [1]. Paccrosinue
MEXTy NPOTOHAMH B sjpe ~He GObIle, 4eM pacCTOSHIE MEKLY MPOTOHOM H HEHTPOHOM B
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Puc.2. Snpo *He

anpe Ttputusa. Iloatomy sAnpo *He menee yCcTOHYHMBO, 4YeM sAapo TpuTus. [loGaBnenue emié
OJIHOTO HEWTpOHA MPEBPALLACT <«JIBYMEpPHOE» sAnpo “He B «TpexXMeEpHOE» SApPO ‘He, wo
paccTosiHue MEXIy IBYMs MPOTOHAMHU OCTaeTcs NMpexHUM. JloOaBieHue emé oJHOro nmpoToHa
IIPEBPAILAET AP0 ‘He B APO oL, IIPH 3TOM PACCTOSHUSA MEXAY IPOTOHAMHU YBEJIMYMBAKOTCS
HACTOJIBKO, 4TO sPO “Li paspyiaercsi.

° DIEKTPOHBI H aTOMHOE SIIPO 00JIAAAI0T MPOTHBOIOIOKHBIMH JIEKTPHUECKUMHE 3apsiIaMu.
[TooToMy 2JE€KTpPUUYECTBO, C€O3JaBas HNPUTSDKEHHE JJIEKTPOHOB K AIpY, OKa3bIBAeT
cTabunu3upyrollee 1elCTBUE Ha CTPYKTYPY aToMa.

bnaronaps KOMIAKTHOCTH $iipa U PACCESIHUIO 3JIEKTPOHOB B <AJIEKTPOHHOU 000JI0UKE»
aToMa, HEWUTpaJlbHble M WOHU3UPOBAHHBIE ATOMbI O00JaJalOT AUIMOJIBHBIMU 3JIEKTPUUECKUMU
CBOWCTBaMM, OOYCJIOBIMBAIOIIMMH CYILECTBOBAHUE 3IEKTPUUECKUX CHJI HPUTSHKEHUS MEXKAY
atoMaMd. C MOMOIIBIO 3TUX 3NIEKTPUUYECKUX «IAUMOIBHBIX» CHUJ IPOUCXOIUT OObEINHEHUE
aTOMOB B MOJIEKYJIBI.

* MarHuTHble B3aMMOJAEHCTBHSI COBPEMEHHOMN (hM3MKON cuMTaroTcs, ¢ mojgauu Amrmepa, He
CaMOCTOSITENIbHBIM sIBJICHHEM. B (u3uke 10 cux mop cuuraercs, 4To0 MarHeTH3M MPOUCXOJUT OT
AIIEKTPUYECTBA, HECMOTPS Ha TO, YTO HEUTPOHBI, 00s1a1asi COOCTBEHHBIMU MAarHUTHBIMU TOJISIMU,
JUIIEHBl JIEKTPUYECKUX 3apsifoB. B COBpEeMEHHON TeOpuM MHUKPOMHpPAa MAarHUTHBIE
B3aMMOJICHCTBUSL MEXKIY MHUKPOOOBEKTaMM HE YYUTBIBAIOTCS, a CBEIACHMS O CBOWMCTBAx
MarHeTu3Ma MpeuMyIeCTBEHHO OIIMOOYHBI.

.

HauuHath M3ydeHne MarHUTHBIX CBOMCTB OOBEKTOB MUKPOMHUPA MPHUIILUIOCH MPAKTUYECKU «C
ymucToro juctay. [Ipexe Bcero, ObUIO YCTaHOBIIEHO, YTO AJIEKTPOH U MPOTOH — AMAMATHETHKH, a
HEUTPOH — mapamMarHeTWK. 3aTeM, C IOMOIIbI0 HACHTU(PHUKAIMOHHBIX METOAOB, YAAIOCh
BBUSICHUTb, YTO BEJIMYMHA MarHUTHOTO MOMEHTa »JJEKTpPOHAa MOYTH Ha NOpAJIOK Oousblie
BEJIMYMHBl MAarHUTHOTO MOMEHTa IpPOTOHA (U:=8,372up), a BeIMYMHA MarHUTHOIO MOMEHTA
HEUTpOHA Ha YEeThIPE MOPSAIKa MEHBIIIE BETUYMHBI MAarHUTHOTO MOMEHTA MPOTOHA (,un:3-10’4,up).

Jlanee ObIJIO yCTAaHOBJIEHO, YTO BEJIWYMHBI HAMPSDKEHHOCTEW COOCTBEHHBIX MAarHUTHBIX
noJjiel MHUKPOOOBEKTOB OOpaTHO NPONOPIUOHAIBHBI KBaJpaTy pacCTOSIHUS I OT HMCTOYHUKA
NOJII, M 4YTO HANpPsDKEHHOCTh MAarHUTHOTO IIOJII HEWUTPOHA OIMCBHIBAETCS BBIPAXKEHUEM:
Ho=(+y) (uan)rr*—p1r2un, toe (unf) — CkamsipHOE HPOU3BEICHHE BEKTOPOB i, U I, a
HANPSUKEHHOCTh MAarHHTHOTO TTOJISL 2NEKTPOHa BhIpakerueM: Ho=(y+y1)(ur)rr " (cosp)>—prue,
TA€ (P — YIOJI MEXAY M U I

* [IpuBeneHHOE BBIpaKEHHUE N7l HANPSIYKEHHOCTH MArHUTHOTO IOJSl HEUTPOHA TOBOPHUT O
TOM, YTO MarHUTHOE IOJIE HEHUTPOHA «IIMPOKOYIOJBHOE» - BEJIMYMHA [, MpONopUuOHAIBHA
IIEPBOM CTEIEHHU cosp. Tak Kak BeauyuHa [, IpONOpLUOHAIBHA (cosgo)54, TO MarHUTHOE I10JIe
JIEKTPOHA — UPE3BBIYANHO Y3KO€, CIUIENOA00HOE, OHO UCKIIOUUTEIBHO OBICTPO CHajaeT Mpu
YIJIOBOM OTKJIOHEHHH OT OCH ero cummerpun. Ha ¢oHe cOBpeMEeHHBIX (PH3HMUECKUX
IIPEJICTaBICHUNA O CTPYKTYPE DJIEKTPOHA, MOCIEAHEE KAXKETCA COBEPIICHHO HEMOHATHBIM U Majo



npaBaono100HbIM. CHSTh BO3HUKIIINE COMHEHUS U IOCTHYB COJICPIKATETHHOTO MOHUMAHUS ITUX
PE3YyIBTATOB YJAIO0Ch TOJBKO MOCIIC BBISBIICHUS HICTUHHBIX CTPYKTYP 2JEKTpOHA M HelTpoHa [1].

CopepxaTenbHON MPUINHON aJIEeKBATHOCTH MPUBEICHHOTO BBIPAKCHUS JIJIST HAIPSDKEHHOCTH
MarHuTHOTO TIOJIS DJIGKTPOHA CTajla CMEPYEro00HOCTh (DOPMBI 3JIEKTPOHA, €ro aHaJIOTHs C
paboTarolmMM JJIUMHHBIM M TOHKUM cojeHougoM (puc.3). To, 4ro MarHuUTHOE I0JIE€ TaKoIro
coJIeHOua 001aaeT Cruienoaqo0HoN GopMoH, sBIseTCs OeCCOPHBIM (PAaKTOM M COMHEHHH HE
BBI3BIBACT.

DI R R

Puc.3. ®opma amekTpoHa

BrisBnenue CTPYKTYPbI HeﬁTpOHa TAaKXE CACIIAIIO HaAIlJIAHBIM «HIUPOKOYT'OJIBHOCTB) €Iro

MarHuTHOTO ToJist (puc.4).
A))

2%

Puc.4. ®opma HelTpoHa

[TpoToH oKa3ayics HE AJIEMEHTApPHBIM, a COCTABHBIM O0OBEKTOM MHKPOMHPA, COCTOSILIUM M3
HEUTpoHa U aHTUAJIeKTpoHa (puc.5) [1]. MarauTHoe mone nmpoToHa o0JanaeT MHTepecHeien

M)
<

@g\

Puc.5. ®opma mporoHa

cnenudukoil. OHO SIBISIETCS CYMMOH «IIMPOKOYTOJBHOT0» MAarHUTHOTO TMOJSI HEHUTpOHA H
CIIUIIETIONO0OHOTO MAarHUTHOTO TOJS  aHTHAJIEKTpoHA. Takoi cmemudukod  obIagaroT
COBPEMEHHBIE BBICOKOI(DPEKTUBHBIE CHUCTEMBI CaMOHaBelEeHHUS. HECOMHEHHBIN HHTEpec
MPEACTABISIET TO OOCTOSATEIBCTBO, YTO MArHUTHOE TIOJIE TMPOTOHA HE SBISETCA MPOCTOU
CyNEpHO3HUIMEd MAarHUTHBIX TIOJIEd  AHTUAJNEKTPOHA UM HEWUTpoHA.. JIeWCTBUTENBHO,
UJIeHTU(QUKAIIMOHHbIE TPOLIEYPBI TTOKA3ATIH, UTO Up<ile—in= 8,372up—3" 104,up.

* MarHetusM UWrpaeT pemarolly, TIJIaBHYI0, MO0 CpPAaBHEHHIO C JPYTUMH BHIIAMH
B3aMMOJICHCTBHM, posib B (hOPMHPOBAHUHN MaTepUATbHBIX 00bEeKTOB. OH MPUHUMAET aKTUBHOE
ydactre B ()OpPMHPOBAHUM aTOMOB M MOJIEKYJ. ATOM MPOTHS COCTOUT U3 OAHOTO MPOTOHA U
OJIHOTO DJIEKTpOoHA (pUC.6, 0 — MPOTOH, °® - BJIEKTPOH, — - BEKTOP MArHUTHOIO MOMEHTa
POTOHA, «— - BEKTOP MAarHUTHOTO MOMEHTA 3JICKTPOHA).

00— «—e
Puc.6. Cxema aToma npoTust

.HI-OI[SIM C preBHeﬁme BpEMCH HM3BCCTHO, YTO MArHMTHBIC II0JII MarHUTOAKTHBHBIX
00BEKTOB BBICTPANWBAKOTCA BIOJIb JIMHUM BHEIIHUX MAarHUTHBIX TOJICH (OpI/IeHTaI_II/IOHHHﬁ



MarHuTHBIN 3¢ ¢exT [6]). brarogaps s3tomy 3¢ dekTy, BEKTOpbl MATHUTHBIX MOMEHTOB ITPOTOHA
M 3JIEKTPOHA PAcHojararoTcs B aTOME HPOTHUS BJIOJb MPSAMOM, MPOXOonsIiell uepe3 MpOTOH U
aneKkTpoH. M3-3a 1nuamarHeTu3ma dSJIEKTpPOHa M MPOTOHA, OTH BEKTOPHI HAINPaBIICHBI
HPOTUBOIIOJIOKHO JPYr APYyry, T.€. MEXKIY HPOTOHOM M 3JIEKTPOHOM JAEHCTBYET MAarHUTHOE
OTTAJIKUBAHUE.

B Gonee TspKenmbIX aToMax, CTPYKTypa «dJIEKTPOHHON 000JI0YKHUY» OMPEAEISIETCsl CTPYKTYPOit
MarHUTHOTO TOJs siapa. B oOmem ciiydyae, MarHMUTHOE TOJIE SiJpa COCTOUT U3 OTICIIBHBIX
HYKJIOHHBIX MAarHUTHBIX KJIacTepoB. B KaXIOM HYKIOHHOM MarHUTHOM KJIacTepe, BEKTOPHI
MarHUTHBIX MOMEHTOB HYKJIOHOB DAacCIOJIaraloTCsl BJOJIb NPSAMOM, MPOXOASAIIEH uepe3 Bce
HYKJIOHBI 3TOTO Kjiactepa. Kakaplii HYKIOHHBIM MAarHUTHBIM KiacTep CTaOMIBHOTO s/pa
COJICPKHUT OAMH M TOJBKO OAMH MPOTOH. [103TOMY KOJIMYECTBO IPOTOHOB B CTAOMIIBHOM SIpE U
«3apsI0BOE YKMCIIO» Z PaBHO KOJIMYECTBY HYKJIOHHBIX MAarHMTHBIX KiactepoB siupa [1]. Takum
00pa3oM, MarHUTHOE TI0JIE TSHKEJIOTO SApa M0I00HO CHCTEME UTOJIOK MOPCKOTo exa (puc.7).

Puc.7. CucreMa Urosok MOpcKoro exa - aHaJlor
CTPYKTYPBI MATHUTHOT'O ITOJISI TSKEIIOTO spa

ONEKTPOHbI B <«AJIEKTPOHHOW OO0OJIOUKE» aroMa paclojaraloTcs Ha OCEBBIX JHMHMIX
MarHuTHBIX IIOJIEM HYKJIOHHBIX MAarHUTHBIX KJIACTEPOB sAnapa. Mexny KaKIbIM 3JIEKTPOHOM U
AIPOM JIEUCTBYET MarHUTHOE OTTAJIKUBAHUE, MPEIATCTBYIOIIEE MTaJICHUIO 3JIEKTPOHOB Ha SPO.

ITonbITKM MOHATH YCTPOMCTBO aTOMA, MPEANPUHUMABIINECS B Hayajle IPOLIIOro BeKa, IpU
yueTe 3JIEKTPUYECKHX B3aMMOJCHCTBHM, HO O€3 yueTa MarHMTHBIX B3aUMOJAEUCTBUN MeEXIy
JJIEMEHTAaMH aTOMa, OKa3aJuCh HEYJaYHbIMU M3-3a HEMUHYEMOI'O NaJCHUS DJIEKTPOHOB HA PO
B TaKOW MOJIEJIM aTOMa.

o OObeIMHEHUE aTOMOB B 0oyiee CIOXKHBIE COCIMHEHMs] - MOJIEKYJIbl, KPHUCTAIIbL,...
MPOUCXOAUT OJarojaps JIEKTPUUYECKUM B3aUMOJICUCTBUSIM. MarHuTHBIE B3aUMOJICHCTBUS, TIPU
3TOM OOBEIMHEHUH, IPETATCTBYIOT U3IUIIHEMY CONMKEHUIO 3JIEMEHTOB aTOMOB, IPEMSATCTBYIOT
UX «KOJUIATICY».

* CoenuHEeHHs aTOMOB, CBSI3aHHBIE 3JEKTPUUYECKUMH B3aUMOJECHCTBHAMHU, 00JaNalOT, Kak
MIPaBUJIO, COCTOSTHUSIMU YCTOWYMBOTO CTaTHYECKOro paBHoBecHs. Ho ObIBalOT M MCKIIIOUEHUS.
Tak, XOpOIIO U3BECTHO, YTO CYILUECTBYIOT JBa BUJA JBYXaTOMHBIX MOJIEKYJ BOZOpPOAA IIOJ
Ha3BaHUEM I1apaBOJOPOA U OpTOBOAOpOA. MccnenoBanus, MPOBEACHHBIE C YYETOM MarHUTHBIX
B3aUMOJICHCTBUI MEXTy MUKPOOOBEKTaMH, TO3BOJIMIIN BBIABUTH CTPYKTYPhI 3TUX MOJIEKyJ. Bece
3JIEMEHTBI 3TUX MOJIEKYJI PACTIONATarOTCs HA OJTHOM U TOM K€ MPSAMOM.

Oxkazanock, YTO MOJIEKyJa OJHOTO BHJA O0JaaeT COCTOSHUEM YCTOHYHMBOIO CTaTHYECKOTO
paBHOBecHs. Cxema 3TOH «CTaTUYEeCKO» MOJIEKYJIbI IPUBEICHA Ha pHC.8.

«—e 00— 0—> «—°
Puc.8. Cxema «cTaTudeckoii» MOJIKYJIBI BOJAOPOIa
Mounekyna apyroro Buaa oOJiaaeT 4ype3BbIYAliHO crienupuyecKkoil GopMoi CTaOMIBHOTO
CYIIIECTBOBaHMs. DTy MOJIEKYJIy €CTECTBEHHO Ha3BaTh «Mepraromiei» EE€ cxema MoOxeT OBbITh

Ipe/CTaBlIeHa, B IEPBOM MNPUOIMKEHUH, pUCYHKOM 9. CTaTudeckuM paBHOBECHEM 3Ta
MoJIeKyJa He oOiazaer. DIEeMEHTHI 3TON MOJEKYINbI HEPEPHIBHO COBEPIIAIOT EPUOTUIECKUE



0— «—o 0 °—>
Puc.9. Cxema «mepuaronieii» MoiaeKyisl BOAOPOaa

BO3BPATHO-TIOCTYIATENbHbIE KOJEOAHUS HE3HAYMTENbHOH aMIUIMTYIbl BAOJb TNPSMOW, Ha
KOTOpPO BCE OHHU PACIOJIOKEHBI. DTH KOJEOAHUS MPOUCXOIAT H3-3a HEMPEeKPaIAOLINXCs
[IOCJIEZIOBATEIbHBIX ~ ONPOKUIBIBAHMM MArHMUTHOTO TMOJS BHYTPEHHErO0 IPOTOHA, M3-3a
MOCTOSIHHBIX T1OCJIEIOBATENIbHBIX HM3MEHEHH Ha MPOTUBOIOJIOKHOE HAMpaBlIeHUS BEKTOpa
MarHMUTHOTO MOMEHTa IpOTOHa. MarHuTHOE IO0Jieé MPOTOHA MOXKET ONPOKUIBIBATHCA TOJIBKO
BMECTE C caMUM IPOTOHOM. [103TOMY YacToTa 3TUX ONPOKUIBIBAHUIA ONpPENEseTCs] BETUUYUHOMN
MOMEHTa MHEPLMU MPOTOHA. Tak Kak BeJIMYMHA MOMEHTA MHEPLMH IPOTOHA OYEHb Maja, TO
4acTOTa €ro OMPOKUIBIBAHUNA MOXKET ObITh OYeHb OoubIIoi. [loaTOMY, B IEpBOM MPUOIUKEHUH,
MOKHO CUUTaTh, YTO BHYTPEHHHMH MPOTOH B «MEPLAIOLIEI» MOJIEKYJIE MarHUTHBIM IIOJIEM HE
oOazaer.

* MarHuTHble B3aMMOJCHCTBHS 00JaNAlOT YHHKAJIBHOW, TPUCYIIEH TONBKO UM,
CIIOCOOHOCTBIO CO3JaHUSI MAaTEPUATLHBIX O0BEKTOB 0€3 y4acTusi MHBIX BUJI0B B3aUMOJCHCTBHIA.

o [lokazarenabHbIM, B 3TOM IIaHE, OOBEKTOM, SBISETCS MPOTOH. CTPYKTypy HpOTOHA HE
yJ1aBaJioCh BBISIBUTH, TIOKa HE ObLIa OTKPHITA CTPYKTypa (poroHa. DOTOH OKazaics 3JIEKTPOH-
AQHTHURJIEKTPOHHBIM AUNONeM[6]. 3HaHUE CTPYKTYpbl (POTOHA MO3BOJMIO JOCTUYDL aJE€KBATHOTO
MOHMMAHUS peakluu TpaHcPopMalru HEUTpOHA B MPOTOH €mE IO BBISBICHHUS CTPYKTYPHI
HeuTpoHa (puc.4).

@OTOH B BHJE 3JICKTPOH-AaHTUAJICKTPOHHOTO JWIIONS CIOCOOEH B CHIBHOTPAJAUEHTHOM
MarHUTHOM TIOJIE pPAaclaaaThCsi Ha CBOOOJHBIC AJIEKTPOH W aHTUANEKTpoH. CoOCTBEHHOE
MarHMUTHOE TOJ€ HEWTPOHA, KAaK W MArHUTHBIE MOJSI JIPYTHMX MHUKPOOOBEKTOB, SBISETCS
CHWJIbHOTpaueHTHBIM. DOTOH, B pe3y/ibTaTe CTOJKHOBEHUS C HEUTPOHOM, pacnaaaercs.
ONEKTPOH M3-3a MarHUTHOTO OTTAJKHWBAaHUSA, YXOAUT OT HEWUTpOHA. Mexay HEHTpOHOM U
AQHTHURJIEKTPOHOM TaKXKe JIEHCTBYEeT MarHMUTHOE OTTalkuBaHue. [loaToMy HeWTpoH ybOeraer oT
AQHTHUJIEKTPOHA. A TaK KaK aHTURJIEKTPOH 00JalaeT «OTPULIATENIbHOW» Maccol, TO OH Opocaercst
B IIOTOHIO 32 HEUTPOHOM M, H3-3a OONBIION pa3HUIBI Macc, OBICTPO JOTOHSET HEUTPOH,
00BEeTMHSSCH C HEUTPOHOM B IIPOTOH.

[TonnmaHue TOTo, Kak MPOUCXOUT ITO 0OBEAMHEHNE, OBIJIO COBEPILIEHHO HEIOCTYIIHO, MTOKa
He ObUIM BBISABJIECHBI CTPYKTYpBI JIEKTPOHA (a ClIe0BAaTEeIbHO M aHTHUAJIEKTPOHA) M HEHTpoOHa.
Tonpko mocne 3Toro ObUIO JOCTUTHYTO aJ€KBAaTHOE MOHMMAHME pEaKUMM TpaHchopMaluu
HEHTpOHa B MpPOTOH, CBOOOJHOE OT HEOOXOJMMOCTH IPHUBJIEYEHUS TAKOTO BBIMBILIUIEHHOTO
00beKTa, KaK «KHEHTPUHOY.

OTO MO3BOJWIIO, B CBOIO OYepellb, MOHATh, YTO «BPEMs KH3HM» CBOOOJHOIO HEUTpoHa
JOJIKHO 3aBHCETh OT IUIOTHOCTH HaJIeTalollero moroka (GporoHoB. YToObl 3TO cTamo QakxTom,
HY’KHO 9KCIIEpUMEHTAIIBHOE NTOATBEPKACHHUE.

YHUKaTBbHOCTh CTPYKTYpBhl NPOTOHA (pHUC.5) 3aKkirodyaercs B TOM, YTO AHTHURJIEKTPOH H
HENTPOH CBSI3aHbI B IPOTOHE TOJILKO MarHUTHBIM OMMAIKUGAHUEM.

o Teneps camoe nuHTEpECHOE. BhIlle ckazaHO, YTO MaTtepus B Haimiel BceaeHHONW COCTOUT U3
00BEKTOB MaKpoMHpa M MHKpomupa (ypoBeHb opranuzanuu marepun Cp), 1 M3 MHOXECTBa
CBOOOJTHBIX DJIEMEHTAPHBIX 00heKTOB ypoBHEH (1, Co, Cs,... opranu3anuu Marepun. CocTaBHbBIC
O00BEKTHl MaKpOMHpa W MHKPOMHpA COCTOST U3 DJICKTPOHONOJOOHBIX MHKPOOOBEKTOB
(37IEKTPOHOB, MO3UTPOHOB, AHTHURJIEKTPOHOB, AQHTHUIIO3UTPOHOB) U HEHUTPOHOB.
DIEeKTPOHONOJO0HbIE MUKPOOOBEKTH U HEUTPOHBI COCTOST, B CBOIO OYepe/lb, U3 Oosiee MEIKHX
AJIeMEHTapHBIX 00BEKTOB ypoBHs (1, dIeMEHTapHbIE 00BEKTHI ypoBHs (1 COCTOST U3 emé Ooee
MEJIKUX 3JIEMEHTAPHBIX 00bEKTOB ypoBHS Co,... .

Bce onementapHble 00BEKTHI BCEX YpPOBHEM OpraHuM3allud MaTepu  00JagaroT
CMepUYerofoOHBIMA BUXPEBBIMH CTPYKTypaMH. B 3Tux 00BeKTax HET HUYEro MOCTOSHHOTO,
KpOME MAarHUTHBIX BHXpeil. MarHuTHBIH BHUXpPh B KaXJIOM TaKOM OOBEKTE IOCTOSIHHO,
HETPEPHIBHO, MPOKAYUBAET Yepe3 ceOsi MOTOKH BHEIIHEH MaTepuu. DJIEeMEHTHI MPOKauyuBaeMoi



MaTepuu 00J1aAal0T COOCTBEHHBIMM MAarHMTHBIMH TOJSAMH. [IOTOKM 3THX COOCTBEHHBIX
MarHUTHBIX IOJIEH, COIJIaCHO SKCIEPUMEHTY ODpcTesa, ONpelessioT U MOMIEpKUBAIT (HopMy
CTPYKTYpPbI MArHUTHOTO BUXPS M CTAOUIIM3UPYIOT €ro.

OTu O0O0BEKTHI, H3-3a HENPEPHIBHOW IPOKAYKM BHEIIHEW MaTepuu, (QYHKIUOHUPYIOT
HarojoOMe MPOTOYHBIX pPEAaKTUBHBIX aBurareneii. Cyas mo BechbMa OOJNBLIIMM CKOPOCTSM
«COJIHEYHOT'O BETpa», CKOPOCTH O3TOM IPOKAYKM 4YpPE3BbIYAHO BenuKU. I3-3a OrpoMHbIX
CKOpOCTEW ITPOKAYKU BHEIIHEH MaTepuu, INIOTHOCTb 3TOW MaTEPUH, HAa BPEMsl IIPOKAYKH, OYEHb
CHJIBHO yBEJINYHUBACTCA.

B anexTpoHONOM0OHBIX O0BEKTaxX, W3-33 HMX IOJHOW OTKPBITOCTH, MO OTHOIICHUIO K
BHEIIIHEH MaTepuH, MOJIHOe OOHOBJIEHUE BHYTPEHHEro cocTaBa, Oiarojgaps OOJibIIOW CKOPOCTH
NPOKAYKH, IPOUCXOJUT OYEHb OBICTPO.

HeiirpoHononoOHble 00BEKTHI, U3-32 KOJIbLEOOPA3HOCTH UX (OPM, OTKPHITHI AJIsi BHEIIHEH
MaTepUH JIMIIb YaCTUYHO; I03TOMY OOHOBJIEHHE HX COCTaBa IMPOMCXOJUT 3HAUYUTEIBHO
MeJIJIEHHEee, YeM B JIEKTPOHOINOA00HBIX 00bEKTaX.

[TocTosiHHAs1, HETIpEphIBHAS NMPOKAYKa BHEIIHEH MaTepUH MAarHUTHBIMH BHXPSIMU Yepe3 ceOst
IPUBOJAUT K MOJTHOMY OOHOBIJIEHUIO MAaTE€pPHM, COAEpXKAIIEics B 3JIEMEHTapHBIX 00bEKTaX BCEX
YpOBHEH OpraHu3aluu MaTepuu. A Tak Kak BC€ COCTaBHbIE OOBEKTHI MarepuaibHOro Mupa
COCTOAT U3 3JIEMEHTApHBIX O0BEKTOB PA3IMUHBIX YPOBHEH OpraHu3alyu MaTepuu, TO BCE cyllee
B MaTepuajbHOM Mupe HaxoauTcs, Oarogaps MarHUTHBIM B3aUMOJEHCTBUSIM, B IIOCTOSIHHOM,
HENpepbIBHOM OOHOBJICHUU.
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