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PO3PAXYHOK EHEPI'TIi ATOMHMX CTAHIB Y HABJIM)KEHHI TOMACA - ®EPMI

3amporoHOBAHO METOA Ul PO3PAaXyHKY €HEpriil piBHIB A OaraToeNeKTPOHHHX HEHTpPalbHUX aToOMiB. Y IIbOMY
BUITJKY KpiM KYJIOHIBCHKOTO TOJIS siIpa iCTOTHHII BHECOK B CHEPril0 BHOCHTH B3a€MOJisl MDK eNeKTpoHamu. Lls
B3a€EMO/IiS BPaXOBY€EThCSI HAOIIDKEHO 33 JOIIOMOTOI0 Teopii 30ypeHb y pamkax cratuctiudHoi moneni Tomaca - depwmi.
BuxopucroBytoun HabmmkeHHs TalTha Ui cepeIHBOro MOTEHIIaTy, OTPUMAHO AHANITHYHI BHUpPA3W JJIS €Heprii s-
CTaHiB 13 TOJOBHUMH KBaHTOBMMH uymciamun =1, 2, 3, 4. TIpoBeneHO pO3paxyHOK EHEpriil s 3apsmiB sjapa B
iarepBami 1< Z <100. Otpumano go0Ope y3ro/KeHHs 3 eKCIIEpUMEHTAILHIMH 3HAYEHHSIMH €HEepTil.

Kniouosi crosa: eneprii aToMHUX piBHIB, MoJienb Tomaca - depmMi, Teopist 30ypeHs.
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PACYET SHEPT U COCTOSSHUA ATOMOB B IPUBJINKEHUU TOMACA - PEPMHU

IIpennoxeHn meron A pacyeTa 3HEPruil ypoBHEH IJIsI MHOTOIEKTPOHHBIX HEUTpaIbHBIX aTOMOB. B aTOM cityuae
MIOMHMMO KYJIOHOBCKOTO TOJISL A7jpa CYILIECTBEHHBIN BKJIaJ B 3HEPTUI0 BHOCUT B3aUMOJCHCTBUE MEXIY INEKTPOHAMH.
OTO B3aUMOJEHCTBHE YUYUTHIBACTCS IPUOIIKEHHO C TOMOIIBIO TEOPUH BO3MYIIEHHH B paMKaxX CTaTHCTHYECKOH
mojnenu Tomaca - @epmu. Mcnons3ys mpubmmkenne TaifTia amst cpeqHEro MoTeHIMama, MOdydYeHbl aHATHTHIECKHE
BBIPQXKCHUS Il SHEPTHid S-COCTOSIHMII C TTIaBHBIMU KBaHTOBBIMHU uuciamu N =1, 2, 3, 4. TIpoBeneH pacyer sHepruit

Ui 3apsagoB sjgep B wHTepBaie 1<Z <100. TlomydeHo Xopolee COTVIACHE C IKCHCPUMCHTANBHBIMU 3HAYCHHSIMHU

SHEPrui.
Kniouegvie cnoea: s3HEpriuy aTOMHBIX ypoBHEH, Mojenb Tomaca - @epmu, TeOpHsl BOSMYIICHHUH.
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CALCULATION OF THE ATOMIC STATES ENERGIES IN THE THOMAS - FERMI APPROXIMATION

A method for calculating the energies of levels for many-electron neutral atoms is proposed. In this case, in addition
to the Coulomb field of the nucleus, an important contribution to the energy is connected with the interaction between
the electrons. This interaction is taken into account approximately by perturbation theory in the framework of the
Thomas - Fermi statistical model. Using the Taytz approximation for the mean potential the analytical expressions for
the energies of s-states are obtained with principal quantum numbers n =1, 2, 3, 4. The energies are calculated for the

nuclear charges in the interval 1 <Z <100. A good agreement with the experimental values of the energies was obtained.
Keywords: energies of atomic levels, Thomas - Fermi model, perturbation theory.
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