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P5 – Fluiddynamical description of
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y Naturales, Universidad de Buenos Aires, Argentina. 2

Instituto de F́ısica de Buenos Aires - Consejo Nacional
de Investigaciones Cient́ıficas y Técnicas, Argentina. 3

Comision Nacional de Enerǵıa Atómica, Argentina.

We present numerical results of a recently devel-
oped fluiddynamical description of cold fermions with
pairing interactions. The description is based on the
moment hierarchy of the density and pair density ma-
trices of a two-species fermion superfluid in coordinate
representation and has been shown to be consistent
with the Random-Phase approximation at small cou-
pling. We examine the fluctuations in harmonically
trapped two-species atomic fermions, focusing in the
density and gap fluctuations at low energy. The re-
sults for moderate couplings are compared to those
of the standard hydrodynamics in the Thomas-Fermi
regime.

P6 – Local Temperature and
Correlations in Quantum Driven
Systems

Alvaro Caso
Universidad de Buenos Aires, Facultad de
Ciencias Exactas y Naturales, Departamento
de Fisica and IFIBA-CONICET

We study heat transport and its relation with the
local temperature defined in a quantum system driven
out of equilibrium by local ac fields. In a previous
work we relate the local temperature with an effective
temperature obtained from a fluctuation-dissipation-
relation of a two-point Green function. In this work
we relate it to higher order correlation functions, such
as current-current or density-density correlation func-
tions.

P7 – Lanczos method in the
formulation of Matrix Product States
within the DMRG

Piet Dargel
Institut für Theoretische Physik, Georg-August-
Universität Göttingen, 37077 Göttingen, Germany

We will use an adaptive Lanczos method to calcu-
late dynamical correlation functions within the den-
sity matrix renormalization group. We implement this
algorithm in the formulation of the matrix product
states of the density matrix renormalization group.
In order to get better convergence of the spectral
weights/poles we suggest a modified adaptive Lanc-
zos algorithm. We show results for the dynamic spin
correlation factor of the spin-1/2-anti-ferromagnetic
Heisenberg chain. These results are in very good

agreement with Bethe Ansatz results in the thermo-
dynamic limit.

P8 – Static correlation in the
Faddeev Random Phase
Approximation

Matthias Degroote
Center for Molecular Modelling, Ghent University

The Faddeev Random Phase Approximation
(FRPA) is a Green’s function method which couples
collective degrees of freedom to the single particle mo-
tion by resumming an infinite number of Feynman
diagrams. The Faddeev technique is applied to de-
scribe the two-particle-one-hole (2p1h) and two-hole-
one-particle (2h1p) states in terms of Random Phase
Approximation (RPA) phonons. The resulting self-
energy is exact up to third order and ensures the
equal treatment of the intermediary particle-particle
(pp) and particle-hole (ph) channels. The poster will
present the application of this method to molecules
and will also investigate the effects of using fragmen-
tated single particle propagators in handling the RPA
instability that arises in the dissociation limit.

P9 – Mid-gap states and Kondo
effect in disordered graphene

V. G. Miranda1, Luis G. G. V. Dias da

Silva 2 and C. H. Lewenkopf1
1 Instituto de Fisica, Universidade Federal Fluminense,
Niteroi, Brazil 2 Instituto de Fisica, Universidade
de São Paulo, São Paulo, Brazil

Recent experiments on graphene flakes with short
range scattering defects have renewed the interest
on Kondo physics in graphene systems [1]. The
experimental data show a temperature dependence
of the resistivity consistent with the low-temperature
Kondo screening of local magnetic moments. Sev-
eral questions remain open regarding the effect of
short-range scattering and Kondo screening in such
systems. It is important, for instance, to investigate
how this would affect the local density of states in the
vicinity of the impurities. While the linear dispersion
in the density of states in graphene can lead to a
pseudogap Kondo model [2] and a resulting rich
variety of quantum critical behavior as a function
of the gate-controlled chemical potential [3], the
presence of disorder can alter this effect and favor
of the ”standard” Kondo model, with a Fermi-liquid
ground state. Our goal is to study these effects
with different numerical methods. Tight-binding
calculations for diluted scattering defects show the
appearance of midgap states in the local density
of states at the vicinity of the charge neutrality
point, which is consistent with previous theoretical
predictions [4]. This motivates the formulation of an
Anderson-like model with localized states within the
graphene matrix, which may lead to Kondo screening
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