Complex atoms and the Periodic System of the elements
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Complex atoms and the central field approximation
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V is a non-central potential

Schrédinger equation

The overall effect of V Zﬁ

is centrally directed toward the nucleus
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Then V can be written in terms of an
"effective screened nuclear charge”
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Separation of variables in the central field approximation

V(R )=vi(@a(R) vz (F)
Potential and eigenenergy

VSV E-YE

Insertion of trial yields a set of
equations:
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2. Radial part of the wave function
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Screening in the central field approximation
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For low ¢ values (and same n)
electron comes closer to the nucleus

More Coulomb attraction

More binding energy

Eteciron probability

Penetration of 25 and Zp slatzs
inside first Bohi I'MIEJE'-.




Lowering of low ¢ quantum states as an effect of screening
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Screening and the quantum defect

Sodium
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With quantum defects:
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Aufbau principle for multi-electron atoms

Eigenfunctions in multi-electron atom
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1) Electrons fill the one-electron orbitals Zsfi —0=> §tot -0
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Ground state orbital configurations for multi-electron atoms

He confi_qur'a‘rion(13)2 ; closed shell
Ne conf. (15)°(25)*(2p)P : closed shell
Ar conf. (15)2(25)?(2p)®(3s Y (3p)? closed shell

Alkali metals

Li (1s)%(2s) one open shell electron

Na (18)2 (28)2 (2 p)6(35) one open shell electron
K (sP(2s)(2p)°(3s)(3p)°(4s) ...




Irreqgularities and degeneracies

ransition metals; effect of 3d orbitals:  ground term
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The periodic system of the elements
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Tonization Potentials vary over the periodic structures
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-Shell closing for the noble gases;

-Alkali metals
outer electron least binding energy




