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Scopus on research





The mysterious phase of δ-Pu

Nature 410, 793 (2001).



Heavy Fermions
CeIrIn5 – heay fermion system

Science 318, 1615 (2007)



Electronic structure needed for:
Magnetism
Photovoltaics (solar cells)
LEDs
Batteries
Superconductors
Topological states
.
.
.



Full electron Hamiltonian



Walter Kohns ideas

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 
Schrödinger eqn. for one-electron system



Density Functional Theory

variational principle

electron density



Density Functional Theory

Assume densities are the same



Walter Kohns ideas

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 
Schrödinger eqn. for one-electron system



One-electron Hamiltonian 

dE[n(r)]/dn=0



The density functional



For a crystalline material



Bands of fcc Cu



Bands of Si



Si solar cells/Light emitting diodes



Bands of bcc Fe



Calculations of magnetic moments



Permanent magnet applications



ESS (European Spallation Source) and Fe2O3

PRX 8, 031059 (2018) 



MAX IV, photoelectron spectroscopy

PRL 97, 116401 (2006)



MAX IV, Bloch beam line for ARPES

Lichtenstein och Katsnelson, 
J.Phys. Cond. Matt. 11, 1037 (1999)



MAX IV, Topological edge states

Kane & Mele, Phys. Rev. Lett. 95, 226802 (2005)
Haldane, Phys. Rev. Lett. 93, 206602 (2004) 
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