Scientific Report from the short term visit within ESF QUDEDIS  activity 

During my visit at ICFO I had very stimulating discussions with prof. Maciej Lewenstein. Taking into account my previous experience with studying the dynamics of spinor condensates with dipolar interaction as well as prof. Lewenstein’s expertise in physics of  condensates in optical lattices we defined a joint project which we plan to realize in the nearest future. The project attempts to study a Mott-insulator transition in the optical lattice where a spinor gas of rubidium atoms  is transferred into nonzero angular momentum state due to dipole-dipole interactions and proper manipulation of external magnetic field. 

During my state I derived a Hamiltonian of the system (with dipol-dipol interactions) in the Bose-Hubbard form and discussed  a role of relevant physical parameters with prof. Lewenstein. I also introduced prof. Lewenstein’s post-docs (who  should take part in the project) into basic ideas of the Einstein-de Haas effect and properties spinor dipolar systems. The project will be realized in collaboration of three institutions: Institute of Physics of PAS in Warsaw, Jagillonian University in Krakow and ICFO in Spain. 
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