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AnHotanusi. OTMEYEHO, YTO D3JIEKTPOHBI aToMa Tenusi 00pa3yloT KBAaHTOBYIO CHUCTEMY I10100HO
KYIEpPOBCKOI1 Mape 31eKTPOHOB B CBEPXIPOBOJHHUKAX. KBaHTOBBIE CHCTEMBI XapaKTEPU3YIOTCS TEM, UTO
KBaHTOM MOMEHTa UMITYJIbCA /i HAJIENSUICS He KaXK/1as UX 4acTHLA, a BCS KBAHTOBAs CUCTEMA IIEIIUKOM.
[Ipu 3TOM NOKA3aHO, YTO CYIIECTBYIOIIEE PACYETHOE 3HAUCHNE PAZMyca aTOMa I'eJIUs CBA3aHO C TEM, UTO
KaXIBI M3 €ro IByX 3JIEKTPOHOB HAJENsICs KBAaHTOM MOMEHTa uMmynbca /. HeoOxomumocTs
WCKIIIOUEHHS yKa3aHHBIX ABOMHBIX CTaHAAPTOB IIPH OIPEACICHHMH MOMEHTa HMITYJIbCa KBAHTOBBIX
CHCTEM IIPUBOJUT K TOMY, YTO KBAHTOM MOMEHTA UMITyJIbCa /i ClIeAyeT HaJensTh He KayKAbIH JICKTPOH
aToMa Tenus, a UX KBaHTOBYIO COBOKYIMHOCTH. CIICICTBHEM 3TOTO SBIAETCS KOPPEKTHPOBKA 3HAUCHUS
pauyca aToMa Telust, KOTOPBIH OKa3ajcs MPaKTUIECKH B YETHIPE pa3a MEHbIIE TAOIMYHOTO 3HAUCHHS.

Karouesrble ciioBa: FGJ’II/IIZ, KBaHTOBasd CUCTEMa, KBAaHT MOMCHTA UMITYJIbCa, paaAnyC aToMa.

BBenenne

Pa3mep atoma renus [1, 2] nMeer CyliecTBeHHOE 3HAUCHHUE [T MEMOPaHHBIX TEXHOJIOTHH.
DJEeKTpOHBI aroMa Tenus o0pa3yloT KBAHTOBYIO CHCTEMY IMOJO00HO KYIEpOBCKOW Tape
3JICKTPOHOB B CBEPXIMPOBOAHUKAX [3, 4] mim mape 3JIeKTPOH-MIO3UTPOH B aTOME MO3UTPOHHUS [5-
7]. Bmecto (OHOHOB, CBSI3BIBAIOIIMX DJICKTPOHBI KYIMEPOBCKOW Tapbl, «IOCPEIHUKOM» Y
AJIEKTPOHOB aToMa Teusl SBISEeTCS KYJOHOBCKOE MNPUTSDKEHUE sapa. Jpyrumu ciioBamu,
KBAaHTOBAs CUCTEMA 3JICKTPOHOB aTOMa I'eliusl HIUeM He «XYKe» KyIepOBCKOM Mapsbl.

KBaHTOBBIE CHUCTEMBI, B YaCTHOCTH, KyIEepOBCKas Mapa 3JIEKTPOHOB U Iapa 3JIEKTPOH-
no3utpoH [8, 9] xapakTepu3yroTcsl TeM, 4TO KBaHTOM MOMEHTa MMITyJbca /i (0e3 ydera CruHa)
HaJIEJSUICS He KaK/jasl ee 4yacTulla, a BCsS KBAHTOBAs CUCTEMa IIEITMKOM (CTpOro roBopsi, 7 — He cam
MOMEHT UMITYJIbCa, a €r0 MPOEKIUS Ha HAIPaBJICHHE MarHUTHOTO IOJIS; lajiee MMEETCsI B BUIY
UMEHHO 3T0), T.€.

2mvr =h. (1)

31ech Me — Macca 3IEKTpOHa (M MO3UTPOHA), V — €r0 CKOPOCTh, I' — paJyC JTBUKEHUS.

Jlanee OymeT moka3aHO, YTO CYIIECTBYIOIIEE PacueTHOE 3HAYCHHE paanuyca aToMa Teus
CBSI3aHO C TEM, YTO KAJ#CObll U3 €T0 JIBYX DJIEKTPOHOB HAJEISUICS KBAHTOM MOMEHTA MMITyJbca /i
(6e3 yuera cirHa). COOTBETCTBEHHO, MOMEHT UMITYJIbCA TIAPHI SJIEKTPOHOB TeJIHs paBeH

2myvr =2h. (@)

HaJ'II/II_[O )IBOﬁHBIG CTaHAAPTHI MPU HAACJICHUHU KBAHTOBBIX CUCTEM MOMCHTOM HMITYJIbCa
[10].

A IMMOCKOJIBKY IIBOﬁHBIG CTaHAapThl HCIIPUCMIICMbI, Ha 3JICKTPOHBLI aTOMa I'¢Jing CICAYCT
00006mwmTH yciosue (1).
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3T0, KOHEYHO, NMPUBEJET K KOPPEKTUPOBKE 3HAUEHUS pajnyca aroMa, 4TO U SIBIISETCS
LEeJIbI0 HACTOSIIEeH paboThlI.

Jlanee ucCHoNb3yeTcs MOITYKIACCHYECKOE PAacCMOTpPEHHE, KOTOpOe HJsl Lenu paboThl
SBIISIETCS BIIOJIHE JOCTATOYHBIM.

Borunciaenue painyca aToMa reJind ¢ y4eToM /IByX KBaHTOB MOMEHTA UMITYJIbCa

KynonoBckas cuina npuTsbKeHUs 0000 JIEKTPOHA K SIIpY paBHA

2
=T

4me by,
3zech € — 3aps DIEKTPOHA, &, — MOCTOSHHAS JJICKTPUYECKas, I, — Paauyc aToMa Ielus.

3a cuer KYJIOHOBCKOT'O OTTAJIKUBaHUS DJICKTPOHOB Hauoboee 6EPOAMHO (C OFHH,Z[KOﬁ Ha
KBaHTOBYIO MGX&HI/IKy), 4YTO OHM JUAMCTPAJIIBHO IMPOTHUBOIIOJIOXHBI APYr APYry OTHOCHUTCIILHO
sapa. HpI/I OTOM CHUJIa OTTAJIKUBAHHUA 3JICKTPOHOB APYT OT ApYyTa paBHA

e2

- 4me, (2rHe)2 '

Koaddumment «2» B 3HamMeHaTesne 00yCIOBIEH TEM, UTO PACCTOSIHHE MEKTY JIEKTPOHAMU
BJIBOE OOJIBIIIE pajilyca aToMa.
LlenTpobesxHas cuia paBHa
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— OOpOBCKHMI pajuyc aroMa BOAOPO/Ia.
B uncnennom 3HaueHun

r, = ; a, = 35,2917721092-10-11 ~30,24-10 (M) .
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ITouTn coBmagaer ¢ TabnnyHbM 3HaueHreM 31-107° () .

Takum O6p8.30M, KakK U OBbLIO AHOHCHPOBAHO BBILIC, paJuyC aTOMa rejivd pacCunTbIBACTCA
C YU4€TOM TOI'0, 4TO Kaotcowlll U3 €T0 ABYX JJICKTPOHOB HAJACIACTCA KBAHTOM MOMCHTA MMITYJIbCa
h. Z[pyrI/IMI/I CJIOBAaMU, UITHOPUPYCTCSA TO O6CTOHTCJ’ILCTBO, YTO 3JICKTPOHLI aTOMa I'CJINA 06p83y10T
KBAHTOBYIO CUCTEMY.

Boiuucienune paanyca aroMa reJivsi ¢ y4eToM o0pa3oBaHusl €ro 3J1eKTPOHAMU
ABYXYACTHYHOH KBAHTOBOM CHCTEMBbI

ITomumo cun KYJIOHOBCKOI'O B3aHMOHeﬁCTBHH MCKAY OSJICKTPOHAMU HeﬁCTByeT CHhJia
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MuHuManbHOE 3HAUY€HUE OYEBUIHBIM 00pa3oM He moaxoauT. [Toatomy
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B uncienHoM 3HaUeHUH

1++1+7-7,297 352 56432.10°°
i = 14

3TO MPaKTUYECKH B YETHIPE pa3a MEHbIIIE TaOJIMYHOTO 3HAUCHUSI.

5,2917721092-10™ = 7,5603788612-10** () .

(6)



MHIIK « COBPEMEHHBIE IIOAXO/bI | Onextponuka, hoToHunka u kubeppusmdeckue cuctempl. 2025. T.5. N3

B MH/KEHEPHBIX HAYKAX»

3akjaueHue

Heo0XxoauMocTh HWCKIIIOUEHUS JBOWHBIX CTAHAAPTOB IIPH OMNpPEICICHHMH MOMEHTA

HMITYJIbCa KBAHTOBBIX CUCTEM IIPUBOJUT K TOMY, YTO KBAHTOM MOMCHTA UMITYJIbCA h HaacIs1e€TCsa

HC

KaH(HBIﬁ QJICKTPOH aToMa I'ciivs, a UX KBAaHTOBAasA COBOKYIIHOCTb. CHGI[CTBI/IGM OTOI'O ABJIACTCA

KOPPEKTHPOBKA 3HAYCHUA paJjuyCa aToMa Iejius, KOTOpBIfI OKas3aJICiA IMMPAKTHYCCKHU B YCTBIPE pas3a
MEHbIIIEC TAOJIMYHOTO 3HAYCHUS.

10.

3T0 00CTOATENHCTBO UMEET CYIIECTBEHHOE 3HAUCHUE /JI1 MEMOPAHHBIX TEXHOJIOTUH.
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HELIUM ATOM SIZE FOR MEMBRANE TECHNOLOGY PURPOSES

I.P. Popov

Kurgan State University
63/4, st. Soviet, Kurgan, 640020, Russian Federation

Abstract. It is noted that the electrons of a helium atom form a quantum system similar to a Cooper pair
of electrons in superconductors. Quantum systems are characterized by the fact that not each of their
particles, but the entire quantum system as a whole, was endowed with a quantum of angular momentum
h. It is shown that the existing calculated value of the radius of a helium atom is associated with the fact
that each of its two electrons was endowed with a quantum of angular momentum 7. The need to exclude
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the indicated double standards when determining the angular momentum of quantum systems leads to the
fact that not each electron of a helium atom, but their quantum set should be endowed with a quantum of
angular momentum 7. The consequence of this is the correction of the value of the radius of a helium
atom, which turned out to be almost four times smaller than the tabulated value.

Key words: helium, quantum system, quantum of angular momentum, radius of an atom.
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