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PASMEP ATOMA T'EJIUSA B KOHTEKCTE KBAHTOBBIX CUCTEM

AnHoTanus. Ommeyeno, 4mo 1eKmpoHbl amoma 2eaust 00pasyiom K8aHmMogyo CUCmemy no00OHO KyneposcKoll
nape 31eKMpoHO8 8 c8epXNPoBOOHUKax. Keanmogvie cucmemuvl Xapaxmepusyiomes mem, 4mo KGAHMOM MOMEHMA UM-
nyavca h Haoenanca He Kaxcoas ux 4acmuya, a 6cs Keanmosas cucmema yeauxkom. Ilpu smom noxkasano, umo cyuye-
cmeylowee pacuemnoe sHaueHue paouyca amoma 2enus CeA3aHo ¢ MmeM, Ymo Kadcowlll U3 e2o 08YX 21eKmpoHO8 Hade-
JANCS KGAHMOM MOoMeHma umnynvca hi. Heobxooumocms ucknouenus yKasaHHvlx 08OUHbIX CHIAHOAPMOS npu onpede-
JIeHUU MOMEHMA UMNYIbCA KEAHMOBIX CUCHEM NPUBOOUM K MOMY, YMO KEAHMOM MOMenma umnynvca h ciedyem
Haoensimy He KadiCOoblll INeKMPOH amoma 2enusl, a ux Keaumogyio cogokynnocms. Cneocmeuem 3mozo sAiiemcs Kop-
PEKMUPOBKA 3HAYEHUs. pAOUyCca amoma 2eust, KOmopbwlil OKA3aCs NPAKMUYecKU 8 Yemvlpe pasa MeHvule madiuyHo20
SHAUEHUS.
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THE SIZE OF THE HELIUM ATOM IN THE CONTEXT OF QUANTUM SYSTEMS

Abstract. It is noted that the electrons of the helium atom form a quantum system similar to the Cooper pair of
electrons in superconductors. Quantum systems are characterized by the fact that the quantum of angular momentum 7#
was not assigned to each of their particles, but to the entire quantum system as a whole. It is shown that the existing
calculated value of the radius of the helium atom is due to the fact that each of its two electrons was assigned a quan-
tum of angular momentum 7. The need to exclude the specified double standards when determining the angular momen-
tum of quantum systems leads to the fact that the quantum of angular momentum # should be assigned not to each elec-
tron of the helium atom, but to their quantum set. The consequence of this is the correction of the value of the radius of
the helium atom, which turned out to be almost four times smaller than the tabulated value, which is essential for its
permeability through membranes.
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Beenenue

Pa3mep aroma renusi MeeT CyllecTBeHHOE 3HaueHue [1, 2], B yacTHOCTH, /I MEeMOpaHHBIX
TEXHOJIOTUM.

OJEeKTpOHbI aToMa TeiMs O00pa3yloT KBAaHTOBYKO CHUCTEMY IOJOOHO KyHEepOBCKOW Iape
AIIEKTPOHOB B CBEPXIMPOBOTHHUKAX [3-6] Wik mape 3JeKTpOH-MO3UTPOH B aToMe o3uTponust [7, 8].
Bmecto (hOHOHOB, CBSI3BIBAIOIIMX IJIEKTPOHBI KymepoBckod mapsl [9, 10], «mocpemHukom» y
AJIEKTPOHOB aTOMa T'eJUs SBJISAETCS KYyJTOHOBCKOE MPUTSDKEHUE siipa. [IpyrumMu ciioBaMu, KBaHTOBas
cucTeMa 3JeKTPOHOB aTOMa I'efiusl HUYeM He «XYKe» KYIEepOBCKOM Mmapsbl.

KBaHTOBBIE CHCTEMBI, B YaCTHOCTH, KYyNEpPOBCKas Iapa 3JIEKTPOHOB M TMapa >JIEKTPOH-
MO3UTPOH XapaKTePU3YIOTCS TEM, YTO KBAaHTOM MOMeEHTa uMmynbca /i (0e3 yuera crnmHa [11])
HAJICTISUICS HE KaXKAas ee YacTHIa, a BCI KBAHTOBAsI CUCTEMa LIEJIMKOM (CTPOTo TOBOpS, /1 — HE caM
MOMEHT MMITyJIbCa, @ €r0 MPOEKIMsS Ha HAIpaBJIeHWE MATHUTHOTO MOJIS; Jlajee MMEETCsl B BUIY
HMEHHO 3TO), T.C.

2mNr =h. Q
3nech Me — Macca 3J1eKTpoHa (M MO3UTPOHA), V — €r0 CKOPOCTh, I' — PaJyC IBUKECHHUS.

Janee Oynmer moka3aHO, YTO CYIIECTBYIOIIEE pacueTHOE 3HAYCHHE pajyca aToMa TeiHs
CBSI3aHO C TE€M, UTO Kad#cOblli U3 €ro JBYX JIEKTPOHOB HAJEJSUICS KBAaHTOM MOMEHTa MMITyJibca /i
(6e3 yuera cnmaa). COOTBETCTBEHHO, MOMEHT MIMITYJIBCA TTAPHhI 3JICKTPOHOB TEJIHS PABEH
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Hanuio nBoiiHbie CTaHIAPTHI TIPU HAJICIICHUH KBAHTOBBIX CUCTEM MOMEHTOM HMITyJibca [12].

A MOCKOJIbKY JBOMHBIC CTaHAApThl HempuemiieMbl [13], Ha IEKTPOHBI aTOMa Teliusl CIIEAyeT
00001uTH yenosue (1).

IT0, KOHEYHO, MPUBEAET K KOPPEKTUPOBKE 3HAUCHHS pajndyca aToMa, YTO M SIBISCTCS LENbI0
HacTosIel paboTHI.

Jlasiee UCTIOJIB3YETCsI MOYKIACCHIECKOE PACCMOTPEHHE, KOTOPOE JUTS LIEJIH PaOOThI SIBIISCTCS
BIIOJTHE JIOCTATOYHBIM.

Boruncienue pajguyca aTomMa rejius ¢ y4eToM JIBYX KBAHTOB MOMEHTAa UMITYJIbCA
KyioHOBCKas criia MPUTSHKEHHS JTF0O0TO JIEKTPOHA K SIIPY paBHA
2

T Amerl

3nmeck € — 3apsx snekTpoHa [14, 15], &, — nocTosiHHAS 3IeKTpUYecKast, I, — PaIiIyc aToMa re-
JIHSL.

3a cyeT KyJIOHOBCKOTO OTTAJIKMBAHHUS AJIEKTPOHOB Hambosee eeposmuo (C OTSIKON Ha
KBaHTOBYIO MEXaHHUKY), YTO OHHU JHaMETPAIBHO MPOTUBOIOJIOKHBI JIPYT JIPYTy OTHOCHUTEIHHO
spa. [Ipu 3TOM crita OTTaNKUBAHUS SJIEKTPOHOB APYT OT Apyra paBHA
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Koaddunument «2» B 3HaMeHaTene OOYCIOBICH TE€M, YTO PACCTOSTHUE MEXKIY DJICKTPOHAMHU
BIIBOE OOJIBIIIE pajuyca aToMa.
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JIpyrumu CIIOBaMH, UTHOPUPYETCS TO OOCTOSTENBCTBO, YTO AJIEKTPOHBI aToMa reius o0pasyroT
KBAHTOBYIO CHCTEMY.
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ITocTostHHAs TOHKOM CTPYKTYpPBI paBHA
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DTO MPAKTUYCCKHU B YETHIPE pa3a MEHbIIE TAOIMYHOTO 3HAYCHUS.

3akaroueHue

HeobxonuMocTh UCKITIOYEHMSI ABOMHBIX CTaHIAPTOB IPU ONPEIEICHUMH MOMEHTa HMITyJIbca
KBAaHTOBBIX CHUCTEM MPHUBOJUT K TOMY, YTO KBAHTOM MOMEHTA UMITYJIbCa /i HAJEISIETCS HEe KaXK bl
3JI€KTpOH aromMa TI€jIuds1, a HX KBaHTOBasda COBOKYHHOCTB. CJI@,Z[CTBI/IGM 9TOTO0 SABJIACTCA
KOPPEKTUPOBKA 3HAYEHUS pajuyca aToMa Telvs, KOTOPBIM OKa3ajcs MPAaKTHYECKH B YETHIPE pa3a
MCHbBIIIC Ta6JII/I‘-IHOI‘O 3HAYCHUS.

DTO 00CTOATETHLCTBO UMEET CYIIECTBEHHOE 3HAYCHHE JIJIT MEeMOPaHHBIX TEXHOJIOTHM.
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