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The mysterious phase of 0-Pu
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Heavy Fermions
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Electronic structure needed for:

Magnetism

Photovoltaics (solar cells)
LEDs

Batteries
Superconductors
Topological states




Full electron Hamiltonian




Walter Kohns ideas

Hamiltonian of real systems Hamiltonian of one-electron system

i) A functional exists that couples total
energy to ground state electron density
ii) Find best approximation of E[n(r)]

and minimize w.r.t. n(r)=> Dirac eller
Schrodinger egn. for one-electron system



Density Functional Theory
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Density Functional Theory

(W, A wy) = g + f 1 (Vs = Vi)
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Walter Kohns ideas

Hamiltonian of real systems Hamiltonian of one-electron system

i) A functional exists that couples total
energy to ground state electron density
ii) Find best approximation of E[n(r)]

and minimize w.r.t. n(r)=> Dirac eller
Schrodinger egn. for one-electron system



One-electron Hamiltonian

VZ Veff (N(r))
n(r) = 3 |w(r)

(_T + Veff)q)=8L|)

dE[n(r)]/dn=0

\

E[n(r)]=E_ [n(N]+E [n(r]+E, [n(r)]




The density functional
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For a crystalline material
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Y(r) = " Tu(r)

with u(r) having the same periodicity as the lattice
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Bands of fcc Cu
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Si solar cells/Light emitting diodes
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spin down

Bands of bcc Fe

spin up
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Calculations of magnetic moments
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Permanent magnet applications
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ESS (European Spallation Source) and Fe,O,
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MAX IV, photoelectron spectroscopy
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MAX IV, Bloch beam line for ARPES

Fe spin-up Fe spin-down
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G MAX IV, Topological edge states
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