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Dynamical mean-field theory
& computational tools



Dynamical Mean-Field Theory (DMET)

* Single out an atom from the lattice

» Replace the rest of the lattice by an effective medium

* Time resolved treatment of local electronic interactions
e Reconstruct lattice quantities
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Electron reservoir

A. Georges et al. RMP 68, 13 (1996) Physics Today (March 2004) Kotliar, Vollhardt



DMFT VS
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Set of 8x8 matrices:
i ] Mn 3d, O 2p orbitals

FP-LMTO,
paramagnetic solution










Transition metal oxides: ZSA scheme
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NiO - DMFT (QMC)

Photoemission spectrum
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Hole doping of NiO
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Spectral density
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Insulator

B1 (PM)

 volume collapse
e structural transition
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MnO - magnetic moment vs volume

No change down to v,=0.68

Fluctuations increase dramatically
in metallic phase at/below p.

Orbital occupations follow
the atomic scenario of J vs A ;

competition

M 2=(m ?) instantaneous moment
M_>=T § dt{m (t)m (0)) screened moment

Orbital occupancy

Magnetic moment (u;)
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Pressure induced metallization

Correlation effects weaker in LS
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JK, A. L. Lukoyanov, V. I. Anisimov, R. T. Scalettar, and W. E. Pickett,
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