Roadmap to the structure of N-electron atoms

Hydrogenic systems:
Quantum defect Foot4.2
2-electron systems:
Perturbation treatment - very crude Foot3.1
Antisymmetric wavefunctions - very important Foot3.2.1
N-electron systems:
Central field approximation Foot 4.3
Configurations Foot 4.1
The periodic table of elements
LS-coupling: Foot5

Detailed energy structure within a configuration



Quantum defect - Hydrogenic systems.
SP: 3.1, AP: 4.1 - 4.2, Exercises: 19 - 23 (H6)

Hydrogenic systems : "one electron outside filled orbitals"
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Effective charge §= Z — N and 6= quantum defect

d is:

e experimentally determined

» strongly dependent of £

* approximately independent of n.



Energy scales (values for H)
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Term values in Li and H.
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Effective potential in H
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Electrons with £ > 0 are "pushed outwards by the centrifugal
force"



Penetrating orbitals in Na
(Foot Fig 4.1)
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Quantum defectin F VII

H-like

Completely screened nucleus

Q’: Z_Niner

6= quantum defect

e cxperimentally determined
e strongly dependent of £
¢ approximatelyindependentof n.

Quantum defect in F VII (Li-like)
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Intensity

Na-spectrum
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Fine structure in the alkalis
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H-like: AE =R -305—. (Foot2.56 +Z" andincm™)
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Note. Can't be used for quantitative calculations but very
accurate for scaling from one » to another. For example:
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