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15 July 2012

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 working in collaboration with me on the research project  on cold atoms and Bose-Einstein condensates and the production of atom vortex modes.  

The work has progressed extremely well over this period Dr Lembessis spent at York and we have reached excellent results.  Briefly, we have managed to predict that under certain conditions certain types of angular-momentum-endowed atomic beam 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.  Another problem we managed to reach useful conclusions in is that of quadupole interaction in the presence of Gauss-Laguerre laser light, leading to unexpectedly large effects under certain conditions.  This work will also be submitted for publication in due course.

We are in the process of writing a paper on our findings which we plan to submit in due course to a top research journal.  Dr Lembessis has also spent a day in Glasgow, Scotland, exploring the possibility of experimental work with Professor Miles Padgett’s and Dr Johannes Courtial’s group.

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 Pr. Babiker at the Dept. of Physics. The hosting group offered me an office, a PC and access to their library.

Several topics on the diffraction of atoms by light fields were discussed and the formalism leading to the generation of atomic beams of a given orbital angular momentum content was constructed and checked. We have already written the draft of a paper which is going to be submitted for publication. The possibility of an experimental realization of such modes has been discussed with the experimental group led by Pr. Miles Padgett in Glasgow University. The details of the experiment were discussed in a one-day visit of mine to Glasgow University (13 July 2012). I also had the chance to talk with Dr. Sonja Franke-Arnold about the experiments on trapped atoms performed by her group. We discussed the possibility of trapping atoms in an optical Ferris light field which is made up by interfering two co-propagating Gauss-Laguerre beams with opposite helicity.

In addition, other problems concerning the interaction of Gauss-Laguerre laser modes with atoms were discussed. We considered the mechanical effects of such beams when they interact with two-level atoms in electric quadrupole transitions. Although one expects that the mechanical effects of quadrupole transitions are small, our calculations show that they could be considerably larger than expected when the angular momentum of the photons associated with a Gauss-Laguerre laser beam is large. We plan to work on a report for submission soon as publication on this problem. Finally I had the chance to visit the Nanotechnology Center of the University of York, where the group led by Pr J. Yuan produces electron vortices. The possibility of collaboration in the near future was discussed.
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