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Self-Interaction Corrected
Total Energy Functional




‘ Introduction \

Bloch:

delocalized
band formation

Heitler-London:

localized
multiplets




Lattice constant

Rare earth metals

Actinides

Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb

Rare earth sulphides

5

+
o

}
o o E‘- & o .

o: theory
Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb







E(T°)-E(17)

Divalent

Trivalent

O

PRB 71, 45119 (2005)




SmAs - density of states
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SmAs - density of states
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SmS - density of states
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Sm(3+)S - density of states
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Sm(3+)S - density of states
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Pu(3+)Se - density of states

PuSe - SIC(f5) Total and Pu dos
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DMFT implementation
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Lichtenstein&Katsnelson,
PRB 57, 6884 (1998)




PuSe - DMFT

E(f5)-E(f6)=-44 meV

V=0.12 eV
|[<y,|f5>[2 = 0.70
|<w,_.|f>|2 = 0.30

PES-exp.:
Gouder et al.,
PRL 84, 3378 (2000)




Phase Transitions (2007)




P, ~ 16 GPa
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Actinides - delocalization




Simplified SIC




Simplified SIC
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- SIC-LSD:
fr localized states
valency (ground state)

- Excit’s.: LDA++Hubbard-I:

multiplets

Sm and Tm: pure atomic

PuSe and Am: complex gr.states
- Simplified SIC:

LDA+U like ...maybe...




-2

Energy (eV)

6 -4

-10 -8

-12

14

0




WwaoJisbuy) swnjoaA ||8o liu

Xin TmX

0 Experiments
4+ 'V Old experiments

o-{0

58 —u—f12

o ¢13

© N
© O ©
(waoJ1sbuy) B JUBISUOD 82I1ET

7




E(f") o E(f')+¢,,,




SmS - band gap
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EuS - band gap
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Egap

theory expt.

1.10 1.7

Syassen (1986);
Jayaraman et al., (1974)




Isostructutal transition pressures

GPa theory Expt.
SmS 0.1 0.65

SmSe 3.3 3-8

SmTe 6.2 6-8
EuS 11.6 16-20

20

Syassen (1986)
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Bk E(V)
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d-Pu jj coupling: E(V)




Cm SIC-LSD: E(V)




Actinides: equilibrium volume
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E(f")-E(f®)= +0.7 eV
V=0.33 eV
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Actinide elements




