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4f - metal typical situation

e single local (4f) groundstate
e pressure -> increased f-spd hybridization
relative band shifts




Degenerate charge states

Atom 1n equilibrium with particle/energy reservoir:
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Fluctuating vs intermediate valence

non-integer (n;) =>

local charge fluctuations

Explicit coupling to the bath:
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Yb valence transition under pressure

L, edge x-ray absorption (Zp — 5d,6s)
Syassen et al., Phys. Rev. B 26, 4745 (1982)
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Takemura & Syassen, J. Phys. F 15, 543 (1985)
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YD 1s softer than 1ts chemaical relatives.




Dynamical Mean-Field Theory

Kotliar &Vollhardt
2 e - Physics Today (March 2004)
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Computational details:
e spdf Wannier function basis (LMTO bandstructure code)
e spin-orbit coupling
* G, ., and 2 only diagonal terms in jj-basis
* SU(N) symmetric interaction U 2Znn;

e CT-QMC (hybridzation expansion), Hirsch-Fye and Hubbard I impurity solvers
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Valence transition - single-particle spectra
Hubbard I CT-QMC
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Gradual change of relative weights of f'3and f'4 valence states.




Charge fluctuations in the 4f shell

(On?) =(n?)-(ny)? Local charge susceptibility xV= 9 (n;) /V,
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Charge fluctuations in the 4f shell

(On?) =(n?)-(ny)? Local charge susceptibility xV= 9 (n;) /V,
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Local charge susceptibility (static)

L(b)

Yb <3n”>

T charge-charge correlation function:

%(T)= (n(T)n((0)) - (ny)?

Local charge susceptibility:
XD = Jdt ¥g(T)
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