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Ground state of 3d system

Hunds rules

* Term symbols with maximum spin S are lowest in energy,
 Among these terms:

Term symbols with maximum L are lowest in energy

* In the presence of spin-orbit coupling, the lowest term has
« J = |L-S| if the shell is less than half full

« J = L+S If the shell is more than half full



Ground state of 3d system

max S > max L > max J (if more than half full)

What is the Hund’s rule ground states for 3d? ?
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Ground state of 3d system

max S > max L > max J (if more than half full)

What is the Hund’s rule ground states for 3d? ?
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What is the Hund'’s rule ground states for 3d? ?
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Ground state of 3d system

Energy ~ Symmetries O, Total symmetry

1S 4.6 1A,

eV
3p 0.2 3T,

eV
ID -0.1 IE + 1T,

eV
3F  -1.8  3A, + 3T, + 3T,

eV
1G 0.8 A +1T +1T,+1E

eV
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Ground state with chiargertiianRsier;
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Ground-State Projections

The following shows the strong-field {left) and the weak-field {right} projections (given
as an atomic LS and O, expansions) of the lowest energy multiplet for an octahedral Co?*
system with 10Dq = 2.3 eV and no reduction on the Slater Integrals.
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[Delgado et al. J. Synchrot. Rad 23, 1264 (2016)]
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Crystal-Field = Orbital components
effects ‘t
Cubic term

symbnls

4
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Two-electron 5, Atomic components Total
integrals \ description

Atomicterm/.]

symbols _ Q‘4Tl n 3‘2E>
4F :
3d spin-orbit —>  J components 9/2

coupling

+ charge transfer

+ translation symmetry . .

[Delgado et al. J. Synchrot. Rad 23, 1264 (2016)]
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