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20 July 2013

TO WHOM IT MAY CONCERN

Dr. Vassilis Lembessis

This is to confirm that Dr Vassilis Lembessis has visited the CMP group at the University of York Physics Department during the period  13 July to 20 July 2013 working in collaboration with me on the research project on cold atoms and Bose-Einstein condensates, the production of atom vortex modes and spin-orbit coupling.  

The work has progressed extremely well over the period Dr Lembessis spent at York and we have reached excellent results.  Briefly, we have managed to write an article on a piece of research started last year in which we have shown that certain types of atomic vortex beams can be generated using atomic diffraction from optically generated masks.  These in fact form a family of vortex modes, characterised by their angular momentum properties and should be realisable and reproducible in the laboratory. We have been able to suggest a means of separating pure vortex states which are needed for the development of applications such as atom interferometry and entanglement.  

Another problem we managed to reach useful preliminary results on is that of spin-orbit coupling in the quadupole interaction in the presence of circularly polarised Gauss-Laguerre laser light, leading to novel features according to which the atoms experience spin-dependent forces.  This work will also be submitted for publication in due course.

In conclusion, I feel that the award of this modest ESF grant to Dr Lembessis has borne excellent fruit and I do hope that ESF will continue to support him in the future to continue his collaboration with me and with other UK scientist in this exciting area.

Yours sincerely,
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M. Babiker

Professor of Physics

Report on visit to York University

for ESF
During the days I stayed in York I visited the group led by Prof. Babiker at the Dept. of Physics. The hosting group offered me an office, a PC and access to their library.

With Prof. M. Babiker we had the chance to discuss a series of interesting topics:

a) The creation of evanescent artificial gauge fields acting on cold atoms moving in vacuum near a dielectric interface on which evanescent light fields have been produced. This work has been almost completed and I expect to forward it for publication soon. 

b) The production of atom vortex beams, where the atoms carry a quantized angular momentum along their propagation axis. This effect is a direct consequence of the diffraction of atomic beam passing through appropriately tailored light fields. A paper has been almost completed on this issue and we expect to publish it soon.

c) Interaction of two-level atoms with a circularly polarized Gauss-Laguerre laser beam when the transition in the atom is quadrupole-allowed. This study has revealed interesting spin-dependent potentials for the atomic gross motion. Completion of this work is expected soon.

d) Interaction of electron vortices with atoms and the exchange of momentum and angular momentum between them have been considered. The possibility of collaboration on these issues in the near future was discussed.
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