ESF Short Visit Grant: Visit to MPQ and Münich, Final Report by Margaret Harris
The purpose of this visit was for me to learn about experimental techniques used by AMO researchers at the Max Planck Institut für Quantenoptik (Garching) and Ludwig-Maximilians-Universität (Münich) and to disseminate this information to my colleagues at Durham University.  A major component of my PhD will be to implement dipole trapping of 87Rb and 133Cs by superimposing an optical ‘dimple’ potential on the magnetically trapped mixture; hence, I specifically wanted to gain information about 
a) Creating a stable optical dipole trap with a Nd:YAG laser, and 
b) Experiments on ultracold mixtures, especially the use of one species as a ‘refrigerator’ to sympathetically cool another species.
With these goals in mind, the bulk of my time was spent visiting two laboratories: the 87Rb molecular BEC project led by Dr. Stephan Dürr in Prof. Gerhard Rempe’s group at the MPQ, and the Fermionic Quantum Gases experiment of Dr. Kai Dieckmann in Prof. Ted Hänsch’s group at Münich.
While at the MPQ BEC laboratory, I was able to see the optical setup they use to focus and align their Nd:YAG laser onto the centre of their magnetically trapped atom cloud.  I also gathered useful information about beam alignment procedures, the optical-electronic setup used to control laser intensity, and safety precautions required for working with 2W of laser power at 1064nm.  Finally, I learned more about their recent experiments on creating and studying 87Rb molecules using Feshbach resonances.
At the time of my visit to the Fermionic Quantum Gases experiment, the group was in the final stages of optimising the sympathetic cooling of fermionic 6Li with bosonic 87Rb.  In June 2006, they had used the same method to achieve quantum degeneracy in 40K.  This meant that I was able not only to ask questions about optimising sympathetic cooling with 87Rb, but actually to observe and learn from the process firsthand.  I was also able to see their solutions for problems associated with performing laser cooling, magnetic trapping, optical pumping, imaging, and evaporative/sympathetic cooling on three different atomic species.  Discussions with Kai Dieckmann and one of his PhD students, Matthias Taglieber, gave me a deeper appreciation of both the similarities and the differences between their Fermi-Fermi mixture and the Bose-Bose mixture we are studying at Durham.  
Another valuable aspect of the visit was the opportunity to tour other AMO laboratories at Münich and the MPQ.  The cavity QED/single-atom detection experiments at the MPQ were of particular interest, as the physical systems they study are very different from mixtures or condensates, but they utilise some of the same techniques and equipment.  I was also glad of the opportunity to tour the atom chip experiment run by Phillip Treutlein at Münich; although I have seen several talks and posters about atom chips, I had never seen an actual chip.  My visit to the lab, while necessarily brief, has enhanced my understanding of the opportunities and challenges associated with working at the interface between atomic and solid-state physics.
Finally, the opportunity to meet other European researchers and talk to them about their work was a highlight of my trip.  Some of the people I met will be attending the forthcoming Young Atom Opticians conference at Durham University in March 2007 (also sponsored by QUDEDIS), and I look forward to additional discussions with them at that time.  Overall, the visit has established and strengthened links between the groups involved, and I anticipate continued fruitful exchanges of information and ideas in the future.
