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AnHotanusi. OTMEYEHO, YTO DJEKTPOHBI aToMa Tenusi OOpa3yloT KBAaHTOBYIO CHUCTEMY I10I00HO
KYIEpPOBCKOI1 Mape 31eKTPOHOB B CBEPXIPOBOJHUKAX. KBaHTOBBIE CHCTEMBI XapaKTEPU3YIOTCS TEM, UTO
KBaHTOM MOMEHTa UMITYJIbCa /i HAJIeJSUICS He KaXK/1as UX 4acTHLA, a BCS KBAHTOBAs CUCTEMA IIEIUKOM.
IIpu 3TOM HOKa3aHO, YTO CYIIECTBYIOIIEE pacyeTHOE 3HAUCHHUE PaJiyca aToMa I'eIus CBSI3aHO C TEM, UTO
KaXIblii W3 €ro JBYX OJJICKTPOHOB HANEIAICS KBAHTOM MOMEHTa uMmyibca /i. HeoOXomumocTs
UCKJIFOYCHHS YKa3aHHBIX IBOWHBIX CTaHAAPTOB MPU OIPEICICHHH MOMEHTA HMITYJIbCA KBaHTOBBIX
CHCTEM MPUBOJIUT K TOMY, YTO KBAHTOM MOMEHTA UMITYJIbCa /i CIEAYeT HAJelsTh He KaKIbIH AIICKTPOH
aToMa renusi, a UX KBaHTOBYIO COBOKYITHOCTH. CIIEIICTBHEM 3TOTO SBIICTCS KOPPEKTHPOBKA 3HAUCHUS
pannyca aToma relusi, KOTOPBI OKa3aics IPAaKTHIECKU B YSTHIPE pa3a MEHbIIE TAOIMIHOTO 3HAYCHUS.

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

BBenenune

Pa3mep atoma renus [1, 2] mMeer CyliecTBeHHOE 3HAUCHHUE [T MEMOPaHHBIX TEXHOJIOTHH.
DJEeKTPOHBI aroMa Tenus o0pa3yloT KBAHTOBYIO CHCTEMY IOJOOHO KYIMEpOBCKOW Tmape
3JICKTPOHOB B CBEPXIMPOBOAHUKAX [3, 4] mim mape 3JIeKTPOH-MIO3UTPOH B aTOME MO3UTPOHUS [5-
7]. Bmecto (OHOHOB, CBSI3BIBAIOIIMX DJICKTPOHBI KYIMEPOBCKOW Tapbl, «IOCPEIHUKOM» Y
AJIEKTPOHOB aToMa Teusl SBISEeTCS KYJOHOBCKOE MNPUTSDKEHUE sapa. Jlpyrumu clioBamu,
KBAaHTOBAs CUCTEMA JJICKTPOHOB aToMa T'elIusi HIYeM He «XYKe» KYIEepOBCKOH Maphbl.

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

2myVr =1. (1)

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

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

2m\vr =2h. (2)

Hanmio nBoiiHbIe CTaHIAPTHI IPHU HA/IEICHUN KBAaHTOBBIX CHCTEM MOMEHTOM HMITYJIbCa
[10].

A TIOCKOJBKY JBOWHBIC CTaHAAPTHI HEMIPHUEMIIEMbI, Ha JIEKTPOHBI aTOMa TeHs CIEAYET
00001uTH yenoue (1).

3T0, KOHEYHO, MPHUBEICT K KOPPEKTHPOBKE 3HAUYEHHS Paagnyca aToMa, 4TO M SBISIETCS
LEJIBIO HACTOSIIEH paboThI.
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Jlanee WMCHOJIB3YyeTCS MOJTYKIACCHYECKOE PAaCCMOTPEHUE, KOTOpOE Uil LEeld PaboThI
SIBIISICTCS BITOJTHE IOCTATOYHBIM.

Borunciaenue painyca aToMa reJind ¢ y4eToM /IByX KBaHTOB MOMEHTA UMITYJIbCa

KynonoBckas cuina npUTsbKeHUs 0000 JIEKTPOHA K sIIpY paBHA
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3zech € — 3aps DIEKTPOHA, &, — IOCTOSHHAS JJICKTPUYECKas, I, — PaauyC aToMa Ielus.

3a cuer KYJIOHOBCKOT'O OTTAJIKUBaHUS DJICKTPOHOB Hauoboee 6EPOAMHO (C OFHH,Z[KOﬁ Ha

KBAaHTOBYIO MCX&HI/IKy), 4TO OHM JUAMCTPAJIIBHO IMPOTHUBOIIOJIOXHBI APYr APYTry OTHOCHUTCIILHO
sapa. HpI/I OTOM CUJIa OTTAJIKUBAHHUSA SJICKTPOHOB APYT OT ApYyTa paBHA
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Koadduument «2» B 3HAaMeHaTene 00yCIOBIEH TEM, YTO PACCTOSHUE MEXTY SJICKTPOHAMHU
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— OOPOBCKHI pajuyc aToMa BOJAOPOIa.
B yncieHnHoM 3HaueHUH

4

e = ; 8, ==5,2917721092:10 " ~30,24-10°**(a)

-12
[Moutu coBmanaer ¢ TabnnunbM 3HaueHreM 31-107 (m) .

Taxum O6p8.30M, KaK U OBbLIO AHOHCHPOBAHO BEILIC, paJuyC aToMa Ire¢jivsa paCCuUnuTbIBACTCA
C YU4€TOM TOI'0, 4TO Kaocowill U3 €To ABYX BJICKTPOHOB HAACIIKACTCA KBAHTOM MOMCHTA MMITYJIbCa
h. Z[pyrI/IMI/I CJIOBaMU, HITHOPUPYCTCSA TO O6CTOHTCJ’ILCTBO, YTO 3JICKTPOHLBI aTOMa I'CJINA 06p83y10T
KBAHTOBYIO CUCTEMY.

Boiuucienune paauyca aToMa rejivsi ¢ y4eToM o0pa3oBaHusl €ro 3J1eKTPOHAMU
ABYXYACTHYHOH KBAHTOBOM CHCTEMBbI
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MuHuMaabHOE 3HAYEHUE OUE€BUIHBIM O6p830M HC IMOAXOOHUT. HOBTOMy

_1+ V14702 a,

L2 14

B YUCJICHHOM 3HAQUCHUU
_ 1+4/1+7-7,297 352 5643%-10°°
L2 14

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

910 IMPAKTUYCCKU B YCTBIPC pa3a MCHBIIC Ta0JUYHOI'O 3HAYCHHS.

3akiaouyenue

HeoO6XxoauMoCTh HMCKITIOYEHHS JBOWHBIX CTaHAAPTOB TIPH  ONpPEACIICHUM MOMEHTA
UMITyJTbCa KBAHTOBBIX CUCTEM MPUBOJIUT K TOMY, YTO KBAHTOM MOMEHTA MUMITYJIbca /i HaJenseTcs
HE Ka)KJIbIH AJICKTPOH aToMa T'eJInsl, a ©X KBAHTOBasi COBOKYIMHOCTh. CJIEICTBHEM 3TOTO SIBISETCS
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KOPPCKTHPOBKA 3HAYCHUA pailnyCa aTOMa I'cJius, KOTOprfI OKa3aJiCA MPAKTUYCCKU B YCTBIPEC pas3a
MEHBIIIE TAOIUYHOr0 3HAUCHHS.
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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. 1t 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
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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