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density of these defects lead to a characteristic exponential momen-
tum distribution as well as stability of the condensate towards exterior
pertubations. Experimental and numerical results are compared to
analytical predictions drawn from our model of randomly distributed
defects. Complete thermalization of the system is observed through
measurements of the momentum distribution, exhibiting a transition
from the random defect to a modifed Yang-Yang model.
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Using numerical simulations we investigate second order phase transi-
tions of spin-1 spinor Bose-Einstein condensates. For the simulations
we use the truncated Wigner method which is a statistical approach
and uses classical field equations. The spinor condensates provide us
with a rich variety of phases and topological defects such as domain
walls, spin textures and spin vortices. The types of defects which
are created depend on the properties of the critical point. In these
simulations we can reach states with quasi-stationary, non-equilibrium
momentum distributions, which indicate the vicinity of a non-thermal
fixed point. Spinor Bose gases provide ideal means to study such uni-
versal critical dynamics far from equilibrium, which is expected to be
relevant for a wide range of phenomena far beyond ultracold gases.
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The recent measurement of higher-order phase correlation functions
enables a precise examination of non-Gaussian correlations in the rel-
ative phase of two one-dimensional quasicondensates. This shows the
necessity of refined non-pertubative theoretical descriptions of split
condensates. For these systems the early time evolution of squeezed
states is well described by a quadratic theory. In this work we investi-
gate how the linear coupling between two one-dimensional Bose gases
controls the non-Gaussian contributions. The subsequent quench of
this control parameter can proceed in two directions: Increasing or de-
creasing the non-gaussianity of the systems as compared to the initial
state. Finally we report on universal properties of the dynamics of
higher-order correlation functions.
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The behavior of turbulent one-component Bose-Einstein condensates is
studied by simulations of the driven-dissipative Gross-Pitaevskii equa-
tion and free expansion dynamics. The aspect ratio during free expan-
sion is studied using the GPE and a hydrodynamic model based on
Eulers equations. By comparison to non-turbulent systems, this gives
insight into the influence of vorticity on the expansion dynamics. The
results aim to help the study of superfluid turbulence in experiment by
measuring the gas after some given expansion time and drawing infer-
ences on its initial state. In the driven-dissipative case, non-thermal
fixed points far away from equilibrium are studied. Power laws in the
occupation number are numerically determined by vortex statistics and
compared to analytical results.
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Here, we present the creation of a two-dimensional gas of ultracold
fermions near the BEC-BCS crossover.

We prepared a sample of ultracold ®Li atoms in the lowest two hy-
perfine states in a strong single beam optical dipole trap. For imple-
menting a quasi 2D degenerate gas we focus a blue detuned TEMg1
beam on our atoms [1].

To create the TEMp1, we illuminate a w-phase plate with a high
power laser at 532nm. In the far field a TEMg; profile is created. We
can change the size of the TEMp; mode by changing the laser beam
waist. Strong enough confinement of the atoms in the TEMg; laser
field will freeze out the atomic motion in this direction, leading to a
quasi 2D gas.

Reducing the dimension of the system is another major step towards
the realization of an all optical 2D honeycomb lattice.

[1] Opt.Express 13, 2843-2851 (2005)
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Some time ago it was predicted that the momentum distribution of a
Fermi gas is deformed from spherical to cyclindrical provided a dipole-
dipole interaction is present. A recent time-of-flight (TOF) expansion
experiment has now unambiguously detected such a Fermi surface de-
formation in a dipolar quantum gas of fermionic erbium atoms in the
collisionless regime [1]. Here we follow Ref. [2] and perform a system-
atic study of TOF expansions for trapped dipolar Fermi gases ranging
from the collisionless to the hydrodynamic regime at zero temperature.
To this end we solve analytically the underlying Boltzmann-Vlasov
equation in the vicinity of equilibrium by using a suitable rescaling of
the equilibrium distribution, where the collision integral is simplified
within a relaxation-time approximation. The resulting ordinary differ-
ential equations for the scaling parameters are then solved numerically
for experimentally realistic parameters for increasing relaxation times.
Our analysis is, thus, useful for future TOF experiments in order to
determine the value of the underlying relaxation time from expansion
data.
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We consider a dilute homogeneous Bose gas with both an isotropic
short-range contact interaction and an anisotropic long-range dipole-
dipole interaction in a weak random potential at low temperature in
three dimensions. Within the realm of Bogoliubov theory we ana-
lyze how both condensate and superfluid density are depleted due to
quantum and thermal fluctuations as well as disorder fluctuations. Af-
terwards, we calculate with this the resulting velocities of first and sec-
ond sound within an anisotropic extension of the Landau-Khalatinikov
two-fluid model.
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Motivated by the recent experimental work of Refs. [1, 2], we in-
vestigate a localized 133Cs impurity in the center of a trapped 37Rb



