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AG Held: Research topics

® computational materials science: LDA+DMFT
- ® quantum field theory: DI'A

® physics of strongly correlated electron systems:
thermoelectrics, kinks, QCP, heterostructures...

® physics of nanoscopic systems:
NanoDMFT, decoherence, Kondo, RMT qdots...
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Computational Materials Science
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Computational Materials Science
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Local density approximation (LDA) + dynamical mean field theory (DMFT):
realistic calculation of strongly correlated materials




Quantum Field Theory for Solids

Development of new methods

e.g. dynamical vertex approximation (DI'A), 1Pl functional
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e Magnons
e Quantum criticality

e High temperature superconductivity

ERC grant AbinitioDI'A



Physics of correlated electron systems
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Physics of nanoscopic systems

NanoDMFT for coupled quantum dots,
macromolecules, clusters on surfaces ...

4
GaAs Al Ga, As

decoherence, Kondo effect,
random matrix theory in gdots




Topic 1 (PA): Thermoelectricity — Boltzmann equation
Festkorpertheorie

Puzzling large thermopower in FeSb,
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Modelling thermopower by semiconducting gap plus in-gap states
include finite bandwidth in Boltzmann equation

Prerequisite: good theory skills, C, FORTRAN or mathematica

Supervisor: Battiato, Tomczak



Topic 2 (PA): Ferromagentism in (110) heterostructures
Festkorpertheorie
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Analysis of tight binding model (from LDA) correlations by Hartree-Fock
Prerequisite: good theory skills
Supervisor: Zhong, Held



Topic 3 (PA): Spin-orbit coupling

Festkorpertheorie
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Analysis of tight binding model (from LDA)
modelling correlation effects by Hartree-Fock
H = Htightbinding + CLS + Z Unia0<nia’a’> (1)
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Prerequisite: good theory skills

Supervisor: Zhong, Held



Topic 4 (PA): Magnetism in graphene nanoflakes

Computational Materials Science
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Dynamical mean field theory

Tight binding model correlations by Hartree-Fock
Prerequisite: good theory skills, FORTRAN, C or python

Supervisor: Valli, Held



