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Scientific report

The purpose of my visit in Oxford was to perform numerical simulations of collisions of Bose – Einstein Condensates. During these collisions, some atoms scatter out from condensates. This effect is called elastic scattering losses. It is not described by mean field approximation (such as Gross – Pitaevskii equation). However, the group of prof. Keith Burnett has developed a cummulant method which describes effects which are above mean field. Thus there was hope that this method should be applicable for description of elastic scattering losses. 


During my stay in Oxford I prepared a code which might be directly applied for simulating collisions of condensates. The main difficulty was to prepare such an above mean field code, which would appropriately describe stationary state solution. This was a non-trivial task and it consumed most of the time of my stay in Oxford. Once the code was ready, it could be applied for simulations of collisions of condensates. However, we found out that due to enormous complexity of the simulations, even the 2D cylindrical code is very slow and it takes days to obtain any results. Thus the calculations are still under way. We hope to obtain correct results within the first order of perturbation. If so, the code could be applied for simulations of four-wave mixing experiments. If the results reproduce the experimental data, the publication will be probably submitted to PRA. 


Even if the complexity of the code makes it impossible to simulate the experiments, the code will be extremely useful for simulations of dynamics of Feshbach molecules. 


Preparing the code, I learnt the cummulant theory. Hopefully, the visit will result in a publication. Anyway, the code which I prepared will be useful for many other applications.

