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A two terminal transport system realized with cold Fermi gases by Tilman Esslinger’ s group at ETH
has attracted attention as a novel quantum simulator. An advantage of cold atoms is that an interatomic
interaction can be tuned with the Feshbach resonance. Due to such a technique, transport phenomena on
strongly interacting Fermi gases can be examined in detail.

Recently, a conductance measurement via a quantum point contact was done and revealed that a conductance
beyond the quantized value is obtained by increasing an interatomic interaction. Since such a behavior
of the conductance has not been addressed in mesoscopic physics, it is called the anomalous
conductance.

We tried to understand the nature of the anomalous conductance in terms of superfluid fluctuations
To be specific, we stared with the so—called tunneling Hamiltonian, which can discuss the universal
contact resistance, and performed theoretical analyses with the nonlinear response theory in order to
examine a junction whose transparency is around 1. We then found that preformed pairs originating from
superfluid fluctuations play crucial roles and lead to the presence of the conductance beyond the
guantized value. In addition, we found that the experimental observations can be nicely reproduced with
our theory.

The anomalous conductance triggered by preformed pairs emerges at the junction whose transparency is
nearly 1 and is enhanced in a strongly interacting regime in which superfluid transition temperature
is extremely high. There is no other realization in such a system and therefore is no theoretical
consideration before. The scenario where a cooperative phenomenon emerges in the normal phase and the
conductance beyond the quantized value is obtained is completely new insight in mesoscopic transport.




