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Abstract. We present stationary and travelling wave solutions for equations
describing Bose-Fermi mixtures in an external potentials which are elliptic
functions of modulus k. There are indications that such waves and localized
objects may be observed in experiments with cold quantum degenerate gases.

1. Introduction

Recently, there has been a strong interest on quantum degenerate mixtures of
bosons and fermions [3, 14, 16]. In this paper, we study a system of coupled non-
linear Schrédinger equations modelling a quantum degenerate mixture of bosons
and fermions in optical lattice. Here we extend the results of our recent paper [10]
and obtain new exact solutions in elliptic functions for the case when the boson and
fermion ingredients are trapped by potentials with different strengths Vo r # Vo .

2. Bose-Einstein Mixtures in Optical Lattice: Basic Equations in
Mean Field Approximations

In this section we consider a mixture of BEC consisting of one boson and Ny
fermion ingredients. In the one-dimensional approximation it is described by the
following Ny + 1 coupled equations (see [16] and the references therein)
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