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SmAs

SmAs - density of states

As s

As p

Sm f↓Sm f↑



SmAs - density of states



SmS - density of states

S s

S p

Sm f↑

f6 → f5

Eg = 0.71 eV



Sm(3+)S  - density of states

S s
S p

Sm f↑



Sm(3+)S  - density of states

Intermediate Valence



PuSe

Vexp
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Pu(3+)Se  - density of states

Se p

Pu f↑
Pu f↓

Wachter,
SSC 127, 599 (2003)
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Lichtenstein&Katsnelson,
PRB 57, 6884 (1998)

DMFT implementation
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PuSe - DMFT

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

E(f5)-E(f6)=-44 meV
V = 0.12 eV

|<ψgs|f5>|2 = 0.70 
|<ψgs|f6>|2 = 0.30

f6→f5f5→f4

so

theory

expt

non-f

photoemission

f

Solid State Commun. 140, 364 (2006)



AnX valencies
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Actinides - delocalization

1-V/V0

cond-mat/0610146 (2006)











Summary
- SIC-LSD:

fn 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...

PRB 71, 45119 (2005)
PRB 72, 245102 (2005)

SSC  140, 364 (2006)

SSC  116,  399 (2000)
Science 301, 498 (2003) 
Phase Transit. (2007)
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SmS - band gap

VBM

CBM

f6→f5



EuS - band gap

VBM

CBM

f7→f6



expt.theoryexpt.theory

1110.00.450.63SmSe

1011.50.150.71SmS

7.9,  117.81.71.10EuS

Egap -dEgap/dp

eV meV/kbar

gap

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

f6→f5
6P       6F  6H

Naegele et al.,
PRL 52, 1834 (1984)

f7→f6

7FJ

E(f7)-E(f6)= +0.7 eV
V=0.33 eV

expt

theory

non-f
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