Microwold 7.
Electromagnetic Atomic Radiation
Frequency Spectrum Mechanism

N.N. Leonov
The mechanism of electromagnetic atomic radiation frequency spectrum has been described.
*

The mechanism of electromagnetic atomic radiation frequency spectrum can be identified if
only there is detailed information on atomic structures available.

Attempts to build adequate structural models of atoms made in the beginning of the previous
century failed because of refusal to consider ether resistance to motion of microobjects and to
consider magnetic interactions among atom elements the reason for which was a false conclusion
that the material World lacks ether that would interact with microobjects and a false conclusion
that magnetism is induce sur motion of electrical charges. The first conclusion is a result of a
shallow analysis of Michelson’s experiment. The second one results from a superficial analysis
of Worsted’s experiment results.

*

Consideration of ether resistance to motion of atom elements, as well as consideration of
magnetic interactions among atom elements allowed building structural models of atoms and
proving the adequacy of the same. The adequacy of structural models was proven using known
experimental data on ionization potentials of atoms and their electromagnetic radiation spectra.

It was found that nucleonic system of a stable atomic nucleus features stable statically
equilibrium configurations [1].

In such environment the nuclear magnetic field is a sum of nucleonic magnetic clusters in
each of which nucleons are arranged on a straight line crossing all nucleons of the cluster. The
magnetic field of each cluster has an extremely dense axial magnetic stream.

In view of magnetic interactions between the electron and the nucleus an “electron shell” of a
non-excited atom is in a stable static equilibrium. All electrons in a non-excited atom are located
on axial lines of nucleonic magnetic clusters of the nucleus.

It appeared that positronium has nothing to do with photons since it its only stable state of
equilibrium in which the distance between the electron and the positronium by an order greater
than “Bohr radius”. Photon appeared to be an electron-antielectron dipole (antielectron is an
object with a “negative” mass equal to m. and with a “positive” electrical unit charge +e). This
dipole is capable of self-accelerating to a velocity which depends on density of ether on the
dipole way. The dipole is captured by an atom as a single whole without being disintegrated into
separate electron and antielectron and arranged on the axial line of a nucleonic magnetic cluster
of the nucleus.

Due to “moving forces” of electron-antielectron dipoles captured by the atom the excited
atom may be stable in unobstructed movement conditions only. Captured photons accelerate it to
a velocity which depends on ether resistance to the whole excited atom motion. Hitting an
obstacle the excited atom looses captured photons. Since collision with other objects is a random
phenomenon the excited atom “life time” is described by a random value.

*

Let us describe the mechanism of electromagnetic radiation frequency spectrum for protium
atoms. A non-excited protium atom contains one proton and one electron. With each photon
captured the protium atom acquires one electron and one antielectron more. Therefore the
protium atom that captured n photons contains n antielectrons and n+1 electrons, i.e. it contains
2n+1 electronlike microscopic object. Herewith proton and all electrons and antielectrons are
located on the same straight line in such a manner that all electron-antielectron dipoles are
located on the same side from proton.



Excited and non-excited protium atoms emit wave electromagnetic radiation at intrinsic
frequencies.

Non-excited protium atom is motionless, contains one electron and has one intrinsic
frequency wo.1.

The protium atom that captured one photon contains three electronlike objects and has three
intrinsic frequencies w11, w12, wi3. The first index corresponds to the number of photons
captured by the atom. The second index is the distance between electron or antielectron and
proton. The higher is the index the longer is the distance to proton. Hence, w1 1>w1 2>w1 3.

The captured photon accelerates the atom while motion of all atomic elements is subject to
the corresponding ether resistance. Therefore, the distance between the first electron and proton
Is being decreased. Thereby w1 1>wg 1.

The protium atom that captured two photons contains five electronlike objects and has five
intrinsic frequencies wj1, w22, w23, w24, w2s. These frequencies are successively decreased
according to the second index (wz1>w22>w23>w24>w,5) and increased according to the first
Index (w21>w11>w0.1; W22>W12; W23>W13).

The further subspectrum is built according to the procedure above.

*

According to the first index frequencies of electromagnetic radiation spectrum of protium
atoms form the series of theoretically unlimited lengths: wg1, @11, @21,... ; @12, W22, W32,... ;
W13, W23, W33,... ; W24, D34, W44s,...;.... HEre wo1 is the basic frequency of Lyman series, w; is
the basic frequency of Balmer series, w;3 is the basic frequency of Paschen series, w,4 is the
basic frequency of Brackett series.

Specific values of all frequencies within that spectrum depend on density of ether around the
emitting atoms.

*

All photon dipoles captured in each excited protium atom are arranged on the same side from
proton while electron of a non-excited atom may be located on any side from proton. That is why
the spectrum of the entire multitude of excited and non-excited protium atoms is a sum of two
identical spectra slightly displaced against each other.

* *

The mechanism of electromagnetic radiation frequency spectrum of deuterium and tritium
works in the same way as for protium atoms.

Noticeable variations in this mechanism occur already for helium atoms. There are no neutral
*He atoms in the natural earth environment. *He atoms exist in the natural environment in
ionized form only which is due to *He nuclei magnetic field specificity. Electromagnetic
radiation spectrum of *He" atoms has the same form as the one of protium atoms but displaced
towards high frequencies which are almost 1.5 times as high as the corresponding frequencies of
protium atoms.

*

*He nucleus has two nucleonic magnetic clusters while a natural non-excited “He contains
two electrons. “Electron shell” of these atoms can take various shapes depending on location of
electrons on nucleonic magnetic clusters of the nucleus. We shall denote atoms which have one
electron per nucleus cluster as (*He, A). Electromagnetic radiation spectrum of (*He, A) is well-
known. The mechanism of (*He, A4) spectra is much more complicated than the one of protium
atom spectra.

The short-wave part of the table containing experimental lengths of spectral lines for neutral
(*He, A) atoms looks as follows [2]:

2652,848

2644,802
601,4041
591,4147



584,334

537,0296
522,2128
515,6165
512,0982
509,9979
508,6431
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506,5702
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505,686

320,392

This fragment of the table may be presented as four spectral series where bold digits denote
expectants of resonant lines of electromagnetic radiation of neutral (“He, 4) atoms (the right
column contains differences between the values of the adjacent spectral lines):

601,4041

9,9894
591,414
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320,392



Because (‘He, 4) atom contains two electrons each separate neutral non-excited (‘He, A)
features two intrinsic frequencies and two corresponding resonant lines. Hence, the presence of
bold series in the table of experimental values of spectral lines of neutral (*He, 4) means that the
“electron shell” of that non-excited atom exists at least in two variants.

Quantitative calculations showed that neutral non-excited (*He, 4) have resonant lines in
601,44, 5374, 510A and 320,4A.

The line in 508,6431A is not a resonant line of those atoms but obviously belongs to singly
excited (*He, A) and forms spectral series possible only for excited atoms.

*

The frequency spectrum of numerous neutral excited and non-excited (*He, 4) atoms as well
as the spectrum of protium atoms comprises frequency series but of a more complex structure.
Basic frequencies of those series are intrinsic frequencies of neutral excited and non-excited
atoms.

Each photon captured by (*“He, A4) is settling on a nucleonic magnetic cluster of the atom
nucleus. It generates two new intrinsic frequencies of the excited atom. Simultaneously, it
displaces frequencies that respond to electrons and antielectrons located on the cluster between
the excited atom and the nucleus towards higher frequencies. In its turn, it causes displacement
of frequencies that respond to electrons and antielectrons located on another cluster. In the
general case the location of displaced frequencies on another cluster cannot be defined until the
guantitative relation between ether resistance to motion of microobjects and the velocity of
microobjects is determined.

* *

The shape of a random neutral non-excited atom electron shell is generally characterized by
location of electrons in a system of nucleonic magnetic clusters of the nucleus as well as by
directions of magnetic moment vectors of those electrons.

A neutral non-excited (*He, 4) atom contains two electrons; therefore, the multitude of such
atoms would seem to have two intrinsic frequencies. But it appeared that there are four of such
frequencies due to a “play” of magnetic interactions among the atom elements.

The original reason is the absence of any restrictions to a direction of magnetic moment
vector of the nucleonic magnetic cluster of the nucleus. Therefore, such vector may have any of
two possible directions. This is a reason for an increase in the number of various shapes of
atomic “electron cloud”.

Another reason consists in the fact that the derivative vector of a sum of the magnetic fields
of other atomic elements directed along the axis of the cluster containing that electron may have
various directions. This means that the electron magnetic moment vector may also have various
directions for various atoms.

Such a “play” of magnetic interactions among the atom elements results in an increase in the
number of intrinsic frequencies of the multitude of non-excited atoms of the same chemical
element, an increase in the number of basic frequencies in spectrum of excited and non-excited
atoms.

Photon captured by the atom is settling on a nucleonic magnetic cluster of the nucleus. It
results in a regular displacement of frequencies that respond to elements on that cluster towards
higher frequencies. Herewith an irregular displacement of frequencies that respond to elements
on other clusters takes place in the general case.
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Muxkpomup 7.
Mexanu3m GOopMUPOBaHUS YACTOTHOTO CIIEKTPa
ANEKTPOMArHUTHOTO U3JIy4YEHHUsI aTOMOB

Jleonos H.H.

JlaHO OIMMCAaHUEC MCXaHU3Ma @OpMHpOBaHI/IH YaCTOTHOI'O CIICKTpPa JJICKTPOMArHUTHOI'O U3JTYUCHUSA aTOMOB.
*

Mexanusm (QOpMHPOBAaHUS YACTOTHOI'O CHEKTpa 3JIEKTPOMArHUTHOIO H3JYy4YEHUs aTOMOB
MO’KHO BBISIBUTH TOJIBKO IIPU HAJIMYUU JETAIbHBIX CBEIEHUI O CTPYKTypax aTOMOB.

B nauane mpornuioro Beka (pu3MKa He cyMmella MOCTPOUTh aJeKBaTHbIE CTPYKTYPHbIE MOJAEIH
aTOMOB HM3-32 OTKa3a OT y4yeTa CONpPOTHBICHHS d(Hpa IBMKCHUIO JEMEHTOB aTOMOB M H3-3a
OTKa3a OT ydeTa MarHUTHBIX B3aUMOJCWUCTBUI MEXIy 3JI€MEHTaMHU aTOMOB. JTOT OTKa3 ObLI
00yCJIOBJIEH OIIMOOYHBIM BBIBOJIOM 00 OTCYTCTBUM B MarepuaJibHOM Mupe 3dupa,
B3aMMO/JICHCTBYIOIIETO C MHUKPOOOBEKTAMHU M OLIMOOYHBIM BBIBOJOM O TOM, YTO MarHeTU3M
BO3HUKAET BCJIEACTBUE JBMKEHMSI DJIEKTPUUECKUX 3apsiioB. BeBox 00 OTCyTCTBUU
MaTepHaJbHOrO 3(upa sBUJICS CIEACTBUEM IIOBEPXHOCTHOI'O aHalIM3a HKCIHEPUMEHTa
MaiikenbcoHa. BeIBOJ O MPOMCXO0XKJIEHUU MarHeTHU3Ma OT 3JEKTPUYECTBA SIBUJICS CJEICTBUEM
MIOBEPXHOCTHOI'O aHAJIN3a SKCIIEPUMEHTA JpCTea.

*

VYyer compoTuBieHuss 3¢uUpa JBUKEHUIO JJIEMEHTOB AaTOMOB M y4YeT MAarHUTHBIX
B3aMMOJICHCTBUI MEXIy 3JIEMEHTaMH aTOMOB IO3BOJIMIIM IMOCTPOUTH CTPYKTYPHbIE MOJETH
aTOMOB M JI0OKa3aTh aJ€KBaTHOCTb ATHX MOJENEH. Jl0Ka3aTeabCTBO aeKBaTHOCTH CTPYKTYPHBIX
MoJieJlell  TPOBEJEHO C HCIOJIb30BAHMEM U3BECTHBIX JKCIHEPUMEHTAIbHBIX JaHHBIX O
NOTEHLIMATIaX NOHMU3ALMK aTOMOB U O CIIEKTpaxX UX JIEKTPOMAarHUTHOTO U3JTy4YECHHUS.

Oxka3ajioch, YTO CHCT€Ma HYKJIOHOB CTAOMJIBHOTO aTOMHOTrO sapa o0jajaeT yCTOWYMBBIMU
CTaTUYECKHU PABHOBECHBIMM KOHUTypanusimu [1].

B 3TuX ycnoBHsSX MarHUTHOE MOJI€ aTOMHOTO sJipa MPeJCTaBiIsieT cO00 CyMMY HYKJIOHHBIX
MarHUTHBIX KJIacT€pOB, B KaKJIOM U3 KOTOPBIX HYKJIOHBI DACIOJIOXKEHBI Ha TIPSAMOM,
MIPOXOJSIIEH 4Yepe3 BCE HYKJIOHBI 3TOTO Kiactepa. MarHuTHOE MOJie KaXXI0ro HYKIIOHHOTO
MarHUTHOTO KJ1acTepa 00J1a1aeT Ype3BbIYaiiHO Y3KOi MJIOTHOW MarHUTHOM CTpyeH.

«OneKkTpoHHas  000JI0uKa»  HEBO30YXKJEHHOTO  aToMa, MpH  y4yeTe  MAarHUTHBIX
B3aUMOJICHCTBUI MEXIy OJJIEKTPOHAaMH U SIpOM, 00JaJaeT YCTOMUMBBIM CTaTUYECKUM
paBHOBecHeM. Bce 31eKTpoHBl B HEBO30Y)KIEHHOM aToOMe€ 3aHMMAlOT BIIOJIHE OIpeAesiCHHbIE
MI0JIO’KEHHUS HA OCEBBIX JIMHUAX HYKJIOHHBIX MAarHUTHBIX KJIACTEPOB sAJIpa.

Oxkazasioch, 4TO MO3UTPOHUI HE UMEET HUKAKOTo OTHOIICHUS K (pOoTOHaM, Tak Kak oOjamaer
€MHCTBEHHBIM YCTOWYMBBIM COCTOSSHUEM pPaBHOBECHS, B KOTOPOM pACCTOSIHUE MEXIY
AIIEKTPOHOM M TIO3UTPOHOM Ha MOPsA0K Oosblie BeanuuHbl «bopoBckoro panmyca». ®oToH
OKa3aJICs  ANEKTPOH-AaHTUAJIEKTPOHHBIM  JMIIOJIEM (AHTUDJIEKTPOH SBISETCS OOBEKTOM C
«OTpULIATEIHHONW» MacCOM, BETMYMHA KOTOPOW paBHA M. M C «IIOJIOKHUTEIbHBIM» €IUHUYHBIM
AIIEKTPUUYECKUM 3apsaaoM +e). DTOT IUMONb 00JalaeT CIOCOOHOCTBIO K CaMOpPasTOHY M0
CKOpOCTH, BEIMYMHA KOTOPOM 3aBUCUT OT IJIOTHOCTH 3pHupa Ha MNyTu aunois. Jumoas
3axXBaThIBACTCS aTOMOM KaK €AMHOE IIeJoe, 0e3 pa3/eleHUss Ha OTHENbHBIM DJIEKTPOH H
OTIENbHBIA AHTUIEKTPOH, M PpACIOJAracTcs Ha OCEBOM JIMHMM OIHOTO M3 HYKJIOHHBIX
MarHMTHBIX KJIACTEPOB SApPa.
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biaromapss  «IBIXKYIIMM CUJIaM» DJIEKTPOH-aHTUAJICKTPOHHBIX JAUIIONEH, 3aXBa4Y€HHBIX
aTOMOM, BO30YKIECHHBI aTOM MOXET CTa0WJIBHO CYIIECTBOBaTh TOJIBKO B YCIOBHSX
OecIpensaTCTBeHHOTO JBIKEeHUs. OH pasroHseTcs 3aXBayeHHbIMH ()OTOHAMU /IO CKOPOCTH,
BEJIMYMHA KOTOPOH 3aBUCHUT OT COIPOTUBIICHUS 3(UpPa JBHKEHUIO BCETO BO30YXKIEHHOIO aToMa.
[Ipu BcTpeye ¢ mpensTCTBHEM BO30YKICHHBIH aToM TepsieT 3axBaueHHbIE (OTOHBI. Tak Kak
CTOJIKHOBEHHE C JpPYTUM MHUKPOOOBEKTOM — SIBJIEHUE CIy4alHOE, TO «BpEMs JKU3HU»
BO30Y)KJICHHOTO aTOMa OIHMCHIBACTCS CIYyYaiiHON BETMUYUHOM.

*

Pacckaxxem, kak pabotaer  MexaHM3M  (OPMHUPOBAHHMSI  YaCTOTHOTO  CIEKTpa
3JIEKTPOMArHUTHOIO M3JIy4€HUs AJs aTOMOB mpotus. HeBo3OyxieHHBIN aTOM IPOTHUSL COCTOMUT
U3 OJIHOTO IMPOTOHA M OAHOTO 3JeKTpoHa. C KaXKABIM 3aXBaYeHHBIM (DOTOHOM cOCTaB aToMma
IIPOTUSL YBEJIMYMBACTCSA HA OAMH JJICKTPOH M OJUH aHTHUINEKTpoH. IlosTomMy arom mporus,
3axBaTHBIIUI N (HOTOHOB, CONEPKHUT N AHTHIIEKTPOHOB U N+1 3IEKTPOH, T.€. coAepKUT 2n+1
3JIEKTPOHONOA00HBIM MHUKPOOOBEKT. [Ipy 3TOM NPOTOH M BCE NIEKTPOHBI M AHTUAIEKTPOHBI
pacIlOJIOKEHbl Ha OJHOM MpsAMOM TaK, 4YTO BCE DJIEKTPOH-AaHTUAICKTPOHHBIC JIHIIOIU
PacIoI0kKEHBI C OJHOW U TOM K€ CTOPOHBI OT ITPOTOHA.

HeBo30yxneHnplii u  BO3OYKICHHBIE  aTOMBbl  TPOTHS  KCIYCKAlOT  BOJIHOBOE
3JIEKTPOMArHUTHOE M3JIy4eHHE Ha COOCTBEHHBIX YacTOTaX.

HeBo30yxeHHBII aTOM POTHSI HETIOABHKEH, COINEPKUT OJUH AIIEKTPOH U 007a1aeT OqHON
COOCTBEHHOM 4acTOTOM g 1.

ATOM MIpOTHSI, 3aXBATUBLIMKA OAWH (POTOH, COJNEPKUT TPU AIEKTPOHONOAO0OHBIE 00BEKTa U
oOnagaer Tpems COOCTBEHHBIMH 4YacTOTaMU 11, 12, 13. LIepBbI HHIEKC OTBeYaer
KOJINYECTBY (DOTOHOB, 3aXBAaYEHHBIX aTOMOM. BTOpOI MHAEKC OTBEUACT BEIUYMHE PACCTOSHUS
OT 3JICKTPOHA WJIM aHTHRJEKTPOHA 10 NpoToHa. Yem Oosblie BTOPOH HHAEKC, TeM OoJiblie
paccrosiuue 70 npotoHa. CieqoBaTeNbHO, 01 1>W1 2> W1 3.

®DOTOH, 3aXBaYCHHBIM aTOMOM, 3aCTaBJIIET aTOM pasroHATbCA. IIpu 3TOM, BCe 3IIEMEHTHI
aTOMa HCIBITHIBAIOT COOTBETCTBYIOIINE COMPOTHUBIECHUS 3(dupa cBoeMy ABMkKeHUIO. [lorToMy
pPacCTOSIHUE MEXKAY IIEPBBIM DJIEKTPOHOM M IIPOTOHOM yMeHbInaeTcs. M3-3a 3Toro wy,1>wo 1.

ATOM mpoTHs, 3aXBaTUBIIUI 1Ba POTOHA, COAEPKUT MATH JIEKTPOHONOJOOHBIX OOBEKTOB U
o0nagaeT NATbIO COOCTBEHHBIMH 4YacTOTAMHU 21, (22, 23, ®24, 25 OTH YaCTOTHI
MOCJIEIOBATEIFHO YMEHBIIAIOTCS (TI0 BTOPOMY HHIIEKCY): 02,1>022>M23>W2 4> W2 5. LIpH aTOM,
10 IEPBOMY MHACKCY, YaCTOTHI YBEIIMUUBAIOTCA: (02,1>(1,1>(00,1, (02,2°(01,2, (023>W13 .

JlanpHeimas 4acTh CIIEKTpa CTPOUTCSA MO MPUBEACHHOMN MPOLEAYPE.

*

YacToThl CIEKTpa AJIEKTPOMATHUTHOTO H3JTyUYE€HUs] aTOMOB MPOTHS 00pa3zyroT, IO MEPBOMY
HHJCKCY, CCPpUU, 06J1anaroume TCOPCTUUCCKHU HCOTPAHNUYCHHLBIMU JJIMHAMU: (Vg 1, (D11, (V21 5... ;5
@172, W22, W32,... 5 V13, W23, W33,... , W24, W34, D44y...’... . 321601: o1 — 0a3oBas yacTora cepuun
JlaiimaHa, 12 — 6a30Bas yactoTa cepun banbMmepa, w13 — 6a3o0Bas yacrora cepuu Ilamena, w4
— 6a3oBast yactota cepuu bpakerra.

KOHKpCTHLIC 3HAYCHHA BCCX YaACTOT I3TOIO CICKTpa 3aBUCAT OT IIJIOTHOCTHU B(I)I/Ipa,
OKPYKAIOIIETO U3ITYYArOIIE aTOMBI.

*

B KaXXa10M B036Y)KJICHHOM aToOME IIPOTUA BCC 3aXBAUCHHBIC aTOMOM (i)OTOHHI)Ie JUIT0JIN
pacnojlararorcd 1mo OAHy Hu Ty KE CTOPOHY OT IIPOTOHA. 3J'ICKTpOH, HpI/IHaI[J'Ie)KaIJ_II/Iﬁ
HEBO30YKJICHHOMY aTOMY, MOXET OBbITh, IIPH ATOM, PACIIOIOKEH C JIFOOOW CTOPOHBI OT MPOTOHA.
HOBTOMy BC€C MHOXKCECTBO BO36Y)K,£[6HHLIX u HCB036Y)KZ[6HHBIX aTOMOB TIPpOTHA 06na,uaeT
CIICKTPOM, IPCACTABIAIOIIUM coboit CYMMY ABYX HIACHTHUYHBIX, HE3HAUUTCIIBHO CABUHYTBIX
Jpyr OTHOCUTEIIBHO APYra, CIEKTPOB.

* %

Mexanuszm (1)0pMI/IpOBaHI/I$I YaCTOTHOI'O CIICKTPa J3JICKTPOMArHUTHOTO H3JIYUCHHUSA AaTOMOB

JeHTepus U TPUTUS pabOTAET TaK K€, KaK U JJIT aTOMOB ITPOTHSI.



3aMeTHbIE U3MEHEHUS B 3TOM MEXaHM3ME BO3HUKAIOT yXK€e IJI1 aTOMOB renus. HelitpanbHble
aToMbl “He B €CTECTBEHHBIX YCIOBHSAX HE CYIIECTBYIOT. B ecTeCTBEHHBIX ycIoBHsX ~He
CYIIECTBYET TOJBKO B HOHU3UPOBAHHOM Buje. llpuumHa 3TOro 3akirodaeTcss B crenudpuke
CTPYKTYphI MArHHTHOTO OIS saep ~He. UacTOTHBIA CIIEKTp SIEKTPOMATHHTHOTO H3ITydeHHs
aToMoB “He" MMeeT TOT e BHJI, 9TO H CIIEKTP aTOMOB IPOTHS, HO TOJBKO JUist “He' 5TOT criekTp
IPHUMEPHO B II0JITOpA pa3a CABUHYT B CTOPOHY BBICOKHMX YacTOT.

*

Slpo atoma *He obmanaer ABYMs HYKIOHHBIMA MATHUTHBIME KITACTEPAMH, a HEHTPaTbHbINH
HEBO3GYK/ICHHBI aToM *He CONEPKHUT Ba FMEKTPOHA. «IEKTPOHHAS 06ONOUKaY STHX ATOMOB
MOXET NPUHUMATh pa3Hble (OPMBI, B 3aBUCUMOCTH OT pACIOJOKEHHs SJIEKTPOHOB Ha
HYKJIIOHHBIX MAarHUTHBIX KJIacTepax sipa. ATOMBI, B KOTOPBIX 3JEKTPOHBI PACIIONOKEHBI IO
OJHOMY Ha KaIOM KIacTepe siapa, OyaeM o6osmauath uepes (‘He,A). YacToTHBIA CIIEKTp
AJIIEKTPOMATrHUTHOTIO M3JIyYEHUs aTOMOB (4He,A) XOpolo u3BecTeH. MexaHu3sM 00pa3oBaHUs
criextpa atoMoB (‘He,A) 3HAYNTEIBHO CIIOKHEE, YeM MEXAHH3M OOPA30BAHMS CIIEKTPA ATOMOB
pOTHSL.

KopoTkoBosiHOBast 4acTh TaOJMUIbl 3KCIEPUMEHTAIBHBIX 3HAYEHUH JJIMH CHEKTPalbHBIX
JIMHUH JUIsl HEUTPAJIbHBIX aTOMOB (4He,A) uMeeT cleayomui Bu [2]:

2652,848

2644,802
601,4041
591,4147
584,334
537,0296
522,2128
515,6165
512,0982
509,9979
508,6431
507,7178
507,0576
506,5702
506,2000
505,9122
505,686
320,392

DTOT PparMeHT TaOIHIIBI MOKHO MPEACTABUTH B BUJE YETHIPEX CHEKTPATbHBIX CEPHid, IIe
KUPHBIMA TU(PaMU BBIJCICHBI MPETEHJECHTH Ha PE30HAHCHBIC JIMHUHM JJIEKTPOMAarHUTHOTO
M3TydeHHs HeliTpanbHbix atoMoB (‘He,A) (B mpaBoM CTONOLE MOMEIICHBI PA3HOCTH MEXIY
BEITMYMHAMU COCETHUX CIIEKTPATbHBIX JIUHUN):

601,4041
9,9894
591,414
7,0807
584,334
537,0296
14,8168
522,2128

6,5963



515,6165

3,5183
512,0982
509,9979

2,2801
507,7178

1,1476
506,5702

0,6580
505,9122
508,6431

1,5855
507,0576

0,8576
506,2000

0,514
505,686
320,392

Kaxxnprit oTaenbHbI HEHTpaIbHBIA HEBO30YKICHHBIM aTOM (4He,A), U3-3a HaJIW4YHUI B €T0
COCTaBe JBYX OJIGKTPOHOB, o0Onagaer JByMS COOCTBEHHBIMH YacTOTaMH M JIByMS
COOTBETCTBYIOIIMMH PE30HAHCHBIMU TUHUAMH. CJIe10BaTEeNbHO, HAJTMYHE BBIICIEHHBIX CEpUM B
TabNIMIle SKCIEPUMEHTANBHBIX 3HAUYEHUN CHEKTPAIbHBIX JIMHUN HEHTpaIbHOTO (4He,A)
03HAYaEeT, UTO «AJIEKTPOHHAsE 000JI0UKa) ITOTO HEBO30YXKJACHHOTO aToMa CYIIIECTBYET HE MEHee,
YeM B JIByX Pa3HbIX BapUAHTAX.

KonuuecTBeHHbIE pacdeTsl MOKa3alid, YTO HEHTpaibHble HEBO30YKIEHHBIE aTOMBI (4He,A)
0071a/1at0T PE30HAHCHBIMU JINHUSMU B 601,41&, 5371&, 510A u 320,41&.

Yro kacaercs mHuK B 508,6431A, To oHa He sBIAETCS PE30HAHCHOW JIMHUEW STUX aTOMOB.
Ona, mo-BUAUMOMY, TMPHHAJICKUT OJHOKPATHO BO30YXKIEHHOMY aTOMY (4He,A) u obpazyer
CIIEKTPATILHYIO CEPHI0, UMEIOIIYI0 MECTO TOJBKO ISl BO30YK/IEHHBIX aTOMOB.

*

YacTOTHBIN CHIEKTP MHOXECTBA HEHTpPaJbHBIX HEBO3OYKIEHHBIX U BO30Y)KJIEHHBIX aTOMOB
(*He,A) tax xe, KaK u CIIEKTp aTOMOB IIPOTHSI, COCTOUT U3 YAaCTOTHBIX CepHil, HO TOJIBKO C Ooiee
CIIO)KHOW CTPYKTypo#l. Ba3oBeIMH YacTOTaMu JTHX CEpUN SIBISIOTCS COOCTBEHHBIE YACTOTHI
HEUTpabHBIX HEBO30Y)KICHHBIX U BO30YKJIEHHBIX aTOMOB.

Kaxnapiii (oTOH, 3aXxBau€HHBIM aToMoOM (4He,A), CaguTCi Ha OJWH W3 HYKJIOHHBIX
MarHUTHBIX KJIAcTEepoB siipa 3Toro atoMa. OH MOPOXJaeT J1Be HOBbIE COOCTBEHHbIE YaCTOTHI
BO30ykAeHHOro aroma. OJIHOBPEMEHHO OH CMeEIIaeT YacTOThl, OTBEYAIOIIME 3JEKTPOHAM U
AQHTHURJIEKTPOHAM, PACIIOJIOKEHHBIM Ha 3TOM KJIACTEPE MEKIY HUM U SPOM, B CTOPOHY BBICOKHUX
4acTOT. DTO, B CBOIO OYEpE/b, BBI3BIBAET CMEIIEHUS YacCTOT, OTBEYAIOMIMX D3JIEKTPOHAM U
AHTHUJIEKTPOHAM, PACIIONIOKEHHBIM Ha JIpyroM kiactepe. B obuiem ciydae, pacnojoxeHue, Ha
JIpYroM KjacTepe, CMELIEHHBIX YacTOT OTHOCHTEIBHO HX MPEKHUX 3HAUYEHUH, paccuuTaTrh
HEBO3MO)KHO, IIOKAa HE YAACTCA OIpPENEIUTh KOJIMYECTBEHHYIO 3aBHCHUMOCTb BEJITUYHMHBI
COTPOTHUBIIEHUS YPUPA JBUKEHUIO MUKPOOOBEKTOB OT UX CKOPOCTH.

* *

®dopma IIEKTPOHHOM OOOJIOYKH MPOU3BOJHHOTO HEUTPATLHOTO HEBO3OYKIEHHOTO aToMa
XapakTepusyercs, B OOIIEM ciydae, HE TOJIBKO PACIOJIO0KEHHEM DJICKTPOHOB Ha CHUCTEME
HYKJIOHHBIX MarHUTHBIX KJIACTEPOB SAPa, HO U HAIIPABJICHUSIMU BEKTOPOB MarHUTHBIX MOMEHTOB
ATUX HJIEKTPOHOB.



HeBo30yxneHHBII HEHUTpaIbHBINA aTOM (‘He,d) obnamaer IByMs 3iekTpoHamu. Ilosromy
MHOXECTBO THX aTOMOB, Ka3aJocCh Obl, JOJKHO 00J1aaTh JBYMs COOCTBEHHBIMU YacTOTAMHU.
Ho okasanoce, 4T0 KOJIMYECTBO 3TUX YaCTOT PABHO YeThlpeM. IIpuunHO 3TOro ABISETCS «Urpa»
MarHUTHBIX B3aUMOJICHCTBUI MEX/y 3JIEMEHTaMH aTOMa.

Hcxonnas nmpuyuHaA 3aKIIIOYAeTCsl B OTCYTCTBUM OrPaHMUYEHUI Ha HAIpaBJIEHUE BEKTOPA
MarHUTHOIO MOMEHTa HYKJIOHHOTO MAarHUTHOIO kjacrepa sjapa. [103TomMy 3TOT BEKTOp MOXKET
NpUHUMATD J1I000€ U3 JIBYX BO3MOXKHBIX HAINpaBlICHUH. DTO — OIHA M3 NPUYUH YBEJIUYCHUS
KOJINYECTBA Pa3HBIX POPM «JIEKTPOHHOTO 00J1aKa) aToMa.

Jpyrasg npuyuHa 3aKkiato4aeTcs B TOM, 4YTO, B TOYKE pACIOJOKEHUS 3JIEKTPOHA,
COCTaBJIAIOLIAsl BEKTOpa HANpPSHKEHHOCTH CYMMbl MAarHUTHBIX IOJIEHl OCTaJIbHBIX 3JIEMEHTOB
aToMa, HallPaBJIEHHAs BJIOJIb OCU KJIACTEPa, COAEPIKAIIErO ITOT AIEKTPOH, MOXKET UMETh pa3HbIE
Hanpas/IeHus. 3HAYUT, ¥ BEKTOP MArHUTHOTO MOMEHTA 3TOT0 3JIEKTPOHA MOXKET, Ul Pa3HbIX
aTOMOB, UMETh pa3HbI€ HAIIPaBJICHHUS.

Takast «urpa» MarHUTHBIX B3aUMOJEHCTBMHM MEXIy 3JIEMEHTaMU aToMa IPUBOIUT K
YBEJIMUYEHHUIO KOJIMYECTBA COOCTBEHHBIX YAaCTOT MHOXKECTBA HEBO30YK/IEHHBIX aTOMOB OJIHOTO U
TOTO K€ XMMHUYECKOro 3JIEMEHTAa, K YBEIMUYCHHIO KOJIMYecTBAa 0a30BBIX 4YaCTOT B CIEKTpe
HEBO30Y)KICHHBIX M BO30YK/ICHHBIX aTOMOB.

@DOTOH, 3aXBayCHHBIH aTOMOM, CaJUTCA Ha OJMH W3 HYKJIOHHBIX MAarHUTHBIX KJacTE€pOB
a1pa. OTO NPUBOAUT K PETYISIPHOMY CMELIEHUIO YacTOT, OTBEYAIOIIMX AJIEMEHTaM Ha 3TOM
KJIacTepe, B CTOPOHY YBEJIMYEHHUs BCeX 3TUX 4acToT. IIpu 3ToMm, B 00LeM cirydae, MPOUCXOAUT
HEPEryJIIpHOE CMELIEHNE YaCTOT, OTBEUYAIOIIMX JIEMEHTaM JPYTruX KIacTepoB.
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