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During the days I stayed in Bonn I visited the group led by Pr. Meschede’s group in the Institut fuer Angewandte Physik of the University in Bonn. The hosting group offered me an office, a PC and access to their library labs and equipment.

The group there is performing experimental work and there is a need of theoretical support for their investigations. Pr. Meschede and postdoc colleagues introduce me introduced me in some problems they are facing in explaining their data.

First of all one of their major problems is the difficulties of further cooling atoms that are already trapped in an optical dipole trap. They cannot at the moment put a trapped atom below the sixth or fifth excited state of the trapping potential well. Their aim is to cool the atom down to the ground state of the potential well. They use the conventional molasses cooling technique.
A second problem is the light shifts of the trapped atom states. Their investigations do not correspond to the existing theory.

Another objective of the group is the possibility of constructing a trapping potential with just two successive potential wells. This would help them in the construction of atomic qubits within a cavity and will enable them to realize effective atomic collisions.

From my part I focused on the fact that their trapping schemes are based on far-off resonance optical dipole traps. I gave a talk in a group meeting on the need to take into account the non-RWA terms in the interaction Hamiltonian once you work far away from resonance. I presented the results of my paper 
“Optical dipole trapping beyond rotating wave approximation: The case of large detuning”

 V. E. Lembesssis, D. Ellinas. J. Opt. B: Quantum Semiclass. Opt., 7 (2005) 319-322.

Where we have showed that, by taking into account the full Hamiltonian, you may have corrections up to 25% in the depth of the trapping potential, once you work far away from resonance. It is obvious that lots of the concepts related to trapping and cooling of atoms should be carefully revised by working out the full Hamiltonian. For example in the case of their problem with cooling inside the trap we discuss the possibility of considering Raman Side Band cooling far away from resonance. This is something I am going to work on. Also the atomic light shifts far away from resonance are to be studied. I believe a publication on this subject is on the way.
As far as we concern their aim for having to adjacent traps, I had fruitful discussions with Miles Padgett’s group in Glasgow on the possibility of using their algorithm techniques with which they construct exotic laser beams. Within next month I will put the two groups in contact to see how this goal may be achieved.

Our aim is to strengthen collaboration with the group in Bonn.

