
Poster Session — Tuesday 29th, 6:30pm 37

phenomenon is described by the translational molecu-
lar motion, and the diffusion coefficient employed are
the values measured by radioactive traces at different
temperatures. Also, in order to introduce the effects
of the variation of the spectral density with the tem-
perature, we use the experimental results obtained by
Novikov by inelastic neutron scattering. The neutron
total cross-section calculated from this semi-analytical
model with a minimun number of input parameters is
in very good agreement with the experimental data.

P46 – Realistic description of Kondo
systems and Coulomb interactions in
graphene

T. Wehling, A. Balatsky, S. Blügel, C. Friedrich, M.

Katsnelson, A. Lichtenstein, A. Rosch, E. Sasioglu
I. Institute for Theoretical Physics University of Hamburg

We address the issue of electronic correlations aris-
ing in the context of graphene and magnetic adatoms
on surfaces. By combining density functional theory
with many body approaches we develop a realistic de-
scription of the Kondo effect of magnetic adatoms on
metallic surfaces and on graphene. It is shown that
the orbital degree of freedom can decisively control
the Kondo effect in these systems. For graphene, the
role of Coulomb interactions in the pristine material
is controversially discussed to date and it is unclear
whether strongly correlated phases might emerge. To
obtain a realistic minimal many-body description of
graphene from first principles we calculate the par-
tially screened frequency dependent Coulomb inter-
action. Our results show that freestanding graphene
might be close to an antiferromagnetic or a charge
density wave instability.

P47 – Functional renormalization
decription of Luttinger liquids

Michael Weyrauch, Roman Krcmar
Physikalisch-Technische Bundesanstalt

In recent years, the functional renormalization
group emerged as a versatile tool to study interact-
ing many body systems, such as 1d and 2d strongly
interacting electron systems, 2d spin systems as well
as classical and quantum pase transitions. We apply
the method to Luttinger liquids (LL). Luttinger liquid
parameters as well as non-universal quantities like the
ground state energy per site are extracted from cal-
culations at various bare interaction strengths. The
role of single impurities in such systems is investi-
gated. Calculations of the LL parameters via corre-
lations functions and finite size scaling of the ground
state energy is compared. We relate the results to
Bethe Ansatz calculations, perturbative results as well
as exact diagonalization.

P48 – Longitudinal static
(hyper)polarizabilities of
one-dimensional chemical systems,
obtained with SU(2)xU(1) invariant
matrix product states

Sebastian Wouters
Center for Molecular Modelling Ghent University
Technologiepark 903 9052 Zwijnaarde Belgium

The density matrix renormalization group out-
performs other high accuracy methods for one-
dimensional systems. The reason is its underly-
ing matrix product state (MPS) Ansatz, which effi-
ciently captures the quantum entanglement proper-
ties of low-lying eigenstates. This allows to reach
exact diagonalization accuracy within a reasonable
amount of time. We have implemented a sweep algo-
rithm for the variational optimization of SU(2)xU(1)
(spin and particle number) invariant MPSs for gen-
eral real-valued Hamiltonians. This class also includes
non-relativistic quantum chemical systems within the
Born-Oppenheimer approximation. We present finite
field results of the longitudinal static polarizabilities
and second hyperpolarizabilities of one-dimensional
chemical chains.

P49 – Swallowtail Band Structure of
the Superfluid Fermi Gas in an Optical
Lattice

Sukjin Yoon
Asia Pacific Center for Theoretical Physics
(APCTP), Korea.

We investigate the energy band structure of the
superfluid flow of ultracold dilute Fermi gases in an
one-dimensional optical lattice along the BCS to BEC
crossover within a mean-field approach. In each side of
the crossover region, a loop structure (swallowtail) ap-
pears in the Bloch energy band of the superfluid above
a critical value of the interaction strength. The width
of the swallowtail is largest near unitarity. Across the
critical value of interaction strength, the profiles of
density and pairing field change more drastically in
the BCS side than in the BEC side. It is found that
along with the appearance of the swallowtail, there
exists a narrow band in the quasiparticle energy spec-
trum close to the chemical potential and the incom-
pressibility of the Fermi gas consequently experiences
a profound dip in the BCS side, unlike in the BEC
side.

wldwitte
Rectangle

wldwitte
Rectangle


