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The great current experimental control on the interactions, the geometry and the number of 
atoms in cold atomic gases experiments has motivated many theoretical investigations. In 
particular, ultracold atomic gases are nowadays considered a test-laboratory to simulate 
quantum many-body systems [1]. In particular there is a lot of interest in one-dimensional 
mixtures where quantum effects are enhanced [2], for a review see for instance [3].  
 
In this project, we propose to study the structure of uniform and trapped Bose mixtures using 
different many-body techniques, i.e. variational Montecarlo methods, exact diagonalization,  
paying special attention to the dynamics of the system and the evolution of their properties 
when the number of particles changes from few to many.  
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Additional information: 
* Required skills: Programming skills (python or fortran), Knowledge of quantum many-body  
(preferable) 
* Miscellaneous: 


