Thursday

MM 46: Electronic Properties Il

Time: Thursday 16:45-18:00

MM 46.1 Thu 16:45 IFW B
The Korringa-Kohn-Rostoker method: its mathematical
foundations — e ROBERT HAMMERLING — Center for Computational
Materials Science, TU Wien, 1060 Wien — Wolfgang Pauli Institute,
Uni Wien, 1090 Wien

The Korringa-Kohn-Rostoker(KKR) method is a well-established
method in condensed matter physics to calculate the static Green
function of a one-body Schrodinger operator. The multi-site prob-
lem is split in a single site problem and the evaluation of the free
Green function under appropriate boundary conditions. While both
ingredients individually are well understood the resulting expression
for the multi-site Green function is still questioned in the mathemati-
cal physics community. In this work the mathematical foundations of
the KKR method are critically examined.

MM 46.2 Thu 17:00 IFW B
Structural and magnetic properties of Fe under pressure —
®SERGEY MANKOVSKY, JAN MINAR, SVITLANA POLESYA, and HUBERT
EBERT — Dept. Chemie und Biochemie/Phys. Chemie, Universitét
Miinchen, Miinchen, Deutschland

The structural bcc—hcp phase transition in Fe under pressure has been
investigated on the basis of ab-initio electronic structure calculations
using the KKR Green’s function method. The role of the magnetic or-
der on the stability of the bcc structure was studied. For this purpose
an analysis of the total energy and magnetic structure was performed
at different pressure values along a transformation path connecting the
bce and hep structures. This allows an explanation of the small dif-
ferences in pressure dependent structural and magnetic XAS signals
observed experimentally. In addition, calculations of phonon spectra
at different pressure values have been performed. They are based on
the formalism of the calculation of the real-space force-constant tensor
within the KKR Green’s function method. An analysis of different
contributions to the dynamical matrix shows the responsibility of the
exchange splitting of spin-up and spin-down energy bands for the sta-
bilisation of bcc structure at low pressure.

MM 46.3 Thu 17:15 IFW B
A theoretical description of spin resolved transport —
oSTEPHAN LowiTzER!, DiIEMO KODDERITZSCH!, HUBERT EBERT!, and
JuLiE B. STAUNTON? — !Department Chemie und Biochemie, LMU
Miinchen, Butenandtstrafe 11, 81377 Miinchen — 2Department of
Physics, University of Warwick, Coventry CV4 7TAL, UK

Spin resolved transport became during the last years a fast growing
field of interest for many theoretical working groups. We present an
approximative scheme to calculate the spin decomposed conductivity
within the Kubo-Greenwood formalism. The electronic structure cal-
culations are based on the fully relativistic Korringa-Kohn-Rostoker
(KKR) band structure method in connection with the coherent poten-
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tial approximation (CPA) alloy theory. To demonstrate the reliability
of our approach we apply this formalism to Fe;_xCrx and the diluted
magnetic semiconductor system (DMS) Gaj_xMnyAs.

MM 46.4 Thu 17:30 IFW B
First-principle study of the connection between structure
and electronic properties of gallium — eELENA VOLOSHINA',
Krzyszror Rosciszewski?, and BEATE PauLus! — lInstitut fiir
Chemie und Biochemie - Physikalische und Theoretische Chemie, Freie
Universitit Berlin, Germany — 2Institute of Physics, Jagiellonian uni-
versity, Reymonta 4, 30059 Krakow, Poland

Different structures of gallium have been studied by means of density
functional theory (DFT). The density of states of orthorhombic a-Ga,
the only elemental solid exhibiting both metallic and molecular charac-
ter at zero pressure, shows a pseudogap at the Fermi energy. Complex
analysis of the relation between lattice structure and the corresponding
electronic properties allows us to throw a light upon an origin of the
pseudogap. We have found that the free-electron-like behavior which is
a property of the high-pressure bct and fcc phases of gallium depends
strongly on the arrangement of atoms in the buckled planes, one of the
building blocks of the orthorhombic gallium.

MM 46.5 Thu 17:45 IFW B
Quantum effects on the Elasticity of Graphene: An ab-
initio and tight binding study — eSoumMYyA BERA', ANDREAS
ArNoLD!, and FERDINAND EvERs»2 — !Institut fiir Nanotechnolo-
gie, Forschungszentrum Karlsruhe, D-76021 Karlsruhe, Germany —
2Institut fiir Theorie der Kondensierten Materie, Universitit Karl-
sruhe, D-76128 Karlsruhe, Germany

One of the most interesting aspect of single layer graphene is its sur-
face corrugation (ripples), which can either be intrinsic or induced by
surface roughness of the substrate. The long wavelength elastic prop-
erties of this novel material are also of great interest and we investigate
them here. Our focus is on elasticity in the presence of ripples. We
are going to employ two distinct methods namely ab-initio and tight
binding calculations, in order to study the effect of ripples together
with there associated zero modes on elasticity.

Our ab-initio study supports the exceptional quadratic dispersion
relation of flexural(out-of-plane) phonons which is imposed by the spa-
tial symmetries in the long wavelength limit of elastic theory. While
short wavelength optical phonons have been studied in the past, to the
best of our knowledge our work is the first ab-initio study on the long
wave-length context. This DFT analysis also suggests a considerable
amount(~ 4%) of change in elastic constants due to zero point motion
of phonons originated from the in-plane strain in the system. Using a
tight binding model with nearest neighbor hopping we are now explor-
ing the impact of zero energy states on elasticity. Here the source of
these zero energy states is strain, induced by ripples.



