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1. Summary, scientific content, scientific discussions, results and
impact on the future direction of the field

Mixtures of ultracold bosonic and fermionic particles have attracted a
considerable amount of attention in recent years, to a high extent trig-
gered by the perspective of achieving transitions to superfluidity in sys-
tems of neutral fermionic atoms. Spectacular progress has already been
achieved in the experimental manipulation of cold atoms in optical lat-
tices with an astonishingly high degree of control.

In addition to the work on ultracold atoms, the formation of bosonic or
fermionic molecules using Feshbach resonances or photoassociation
provides an additional tool to the study of strongly correlated atoms and
molecules.

A perspective of key interest in this field lies in the possibility of discover-
ing and probing new quantum phases of matter by combining ideas from
the study of Bose-Fermi mixtures in solid state systems and of cold
guantum gases in optical lattices.

The PhD workshop Ultracold Bose-Fermi Mixtures has brought together
PhD students from leading scientific groups working on the theory of
cold gases and solid state physics and on experiments concerning the
realization of mixtures of bosons and fermions (in optical lattices). Be-
side introductory and more specialized talks a significant amount of time
was reserved for informal discussions and working groups. Topics in-
cluded

« Experiments on ultracold bosonic atoms in optical lattices (includings
effects of disorder)

 Production of mixtures of ultracold fermionic and bosonic atoms

« Theory of the Bose-Fermi-Hubbard Hamiltonian

- The BEC-BCS crossover



« Dynamical mean-field theory and numerical renormalization group ap-
proach
The program of the workshop promoted the dialogue between the best
researchers in the above mentioned fields. The relaxed atmosphere
stemming from the fact that all speakers and participants were PhD stu-
dents resulted in lively discussions and scientific exchanges during and
after program hours. An impressive amount of questions were raised
during the talks and many discussion groups gathered during the infor-
mal discussions and in the spare time.
The workshop has been a great success mainly due to the large amount
of time dedicated to informal discussions and the age of speakers and
participants. The path to collaborations among researchers from differ-
ent fields was paved.
Finally, we would like to recommend the continuation of Workshops in
this type of setting in general and concerning research on Bose-Fermi
mixtures in particular.



2. Final program
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