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1) Purpose of the visit
The main purpose of the visit was studying of the basic ideas and directions in the modern physics of atomic Bose-Einstein condensates, as well as understanding of the current topics of interest. The reason for this was that I am doing a research in physics of exciton-polariton Bose-Einstein condensates in semiconductor microcavities, and the related topics and approaches that are used in the atomic condensates are of significant interest for all the system that can demonstrate Bose-Einstein condensation. 
2) Description of the work carried out during the visit
The visit was organized like a summer school (i.e. many lectors representing different groups were explaining both basical concepts and current directions of their researches). Thus, the most time was devoted to attending the lectures and following discussions with them. Among the talks that were of a special interest for my research I would like to mention the following ones:

- Jean Dalibard (Collège de France and Laboratoire Kastler Brossel) – series of talks about use of a concept of geometric phase in the lattices of cold atoms, ways to create artificially gauge fields basing on the geometry of these lattices, possibilities of further control of the properties of the lattices and resulting states, as well as possible experimental realizations of abovementioned principles.
- Wolfgang Ketterle (Massachusetts Institute of Technology) – invited review talk on artificial gauge fields in atomic lattices, ways to control the lattice potential as well as locally address atoms, implementation of lattices for measuring the spin Hall effect, and observation of Bloch oscillation in lattices.
- Immanuel Bloch (Max-Planck-Institut für Quantenoptik) – series of talks about experimental investigation of states in 1D and 2D optical lattices and superlattices, controlling properties of optical lattices, single atom addressing and laser-assisted tunneling, bound states, implementation of artificial gauge fields in optical lattices.
- Alessio Recatti (Trento University) – invited talk about the theoretical description of a coherent behaviour of coupled Bose-Einstein condensates, which is closely related to my current topic and is critical to understand the possible ways how to describe such a system.

- Dan Stamper-Kurn (University of California) – series of talks on the properties and experimental studies of spinor Bose-Einstein condensate, including interactions of magnetic atoms, ferromagnetic/antiferromagnetic condensates, accessing the spin textures of condensates, symmetry and topological defects in spinor condensates and artificial control of them, complex bound states (magnons).
Among the talks not related directly to my topic but giving the idea of the research direction I should mention:

- Tilman Pfau (University of Stuttgart) – ways to describe, measure and control long-range dipole-dipole interactions between the cold atoms.
- Jun Ye (JILA, NIST, University of Colorado) – review on advances in modern metrology (atomic clock).
- T. Giamarchi (University of Geneva) – ways of theoretical description of 1D systems.

- Martin Zwierlein (Massachusetts Institute of Technology) – review of theoretical way to describe the non-equilibrium dynamics of Fermi gases

- Alain Aspect (Institut d’Optique – Palaiseau) – review on measurements of Anderson localizations in cold atom systems.
- Michail Baranov (Institute for Quantum Optics and Quantum Information, Innsbruck) – theoretical description of Majorana fermions as edge states in 1D systems.
Numerous discussions with lectors and other participants of the school gave the possibility to understand the main points of interest for modern experiments in cold atom physics and also gave better understanding of specific features of the experiments in cold atoms. 
   
3) Description of the main results obtained

The main result of the school is understanding of the underlying physics of prospective topics in modern physics of atomic Bose-Einstein condensates. The main topics covered by talks I mentioned first in p.2 are of significant interest for my project since they could be implemented also in the system of exciton-polariton condensates. At the same time some peculiarities of polaritonic system has been clarified during the discussions (for example, I ascertained that measuring of the phase of atomic condensate wavefunction is absolutely not a straigthforward task, and the polaritonic system gives us a nice way to access the phase of a condensate since it is inherited by the photons escaping the microcavity and forming the signal we measure in the experiment). Basing on this, I can say that the school was very helpful in order to understand the status of polaritonic system in the physics of BECs and to aim the future experiments at some reasonable goals in the proper direction.
4) Future collaboration with host institution (if applicable)

Not applicable (school has been governed by the Italian Physical Society and main lectors were from different institutes worldwide, currently no collaborations are established since my experimental topic is significantly different from clessical physics of cold atoms)
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
This trip was devoted to understanding of the new directions in the research I could aim for. Because of this, no papers are currently puplished or even planned.
6) Other comments (if any)
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