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Proposal Title: INTERACTION OF COLD ATOMS WITH TWISTED LIGHT BEAMS

Application Reference N°: 7068
1) Purpose of the visit

Research collaboration between Dr. V. Lembessis and Pr. D. Ellinas on issues involving the interaction of cold atoms with twisted light.  
2) Description of the work carried out during the visit

The work carried out during my visit in the Technical University of Crete involved calculations of the detailed nature of the mechanical effects exerted on two-level atoms by strongly focussed Gauss-Laguerre beams with very large azimuthal index number l.  
   
3) Description of the main results obtained


Two were the main results: First that the normally omitted Gouy phase and curvature terms on the phase of the Gauss-Laguerre fields may have considerable effects on the scattering radiation pressure force exerted on the  atom and modify  strongly the value of this force. The second is that if we use such beams of high helicity in the fabrication of proper light masks for the diffraction of two-level atoms that lead to the generation of atom vortex beams we have new interesting effects involving the coupling of the atomic axial momentum to the atom angular momentum. These modifications are currently under study.
4) Future collaboration with host institution (if applicable)


The long-time collaboration between myself and Pr. Ellinas, the wide range of research topics and the publications that have already been produced ensure a really vibrant and exciting and long-term future collaboration.
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)

We expect surely at least two publications resulting from this Grant 
6) Other comments (if any)

In the Research Plan Statement for this visit I had included some other goals. Because of the results we had on the topics analyzed above and also the limited time of seven days visit (initially it was planned for 13 days but I had also other commitments) we were forced to focus on them and we just had general discussions on the other issues invovling the interaction of C-like fields, with two-level atoms. and the creation of the so-called artificial gauge fields. We expect interesting results from these topics as well.
