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Cold atom devices permit the exploration of novel forms of quantum transport that are difficult
or impossible to realize in traditional electron transport setups. Under the action of an external
driving, long-term coherent atom motion can be quite sensitive to the initial switching condi-
tions even in the presence of interactions [1]. If the driving violates space- and time-inversion
symmetry simultaneously, then coherent motion of a Bose-Einstein condensate in a given di-
rection can be induced [2], as has been recently observed [3]. For weak driving, this coherent
quantum ratchet stems from the interference between first- and second-order processes, as
revealed by precise analytical work [4]. A different scenario is that of a leaking condensate
passing through an interface which separates regions of subsonic and supersonic flow. On
the supersonic (normal) side of the event horizon, we find the bosonic analog of Andreev re-
flection in superconductors [5]. On the other hand, the analog of Hawking radiation is emitted
into the subsonic side, even at zero temperature. We study a double barrier structure which is
predicted to emit resonant, highly non-thermal Hawking radiation [6].
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