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Lecture 15: Dynamics of Quantum Gas
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Sound propagation




Sound waves
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Bogoliubov dispersion £ = J
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Bose fireworks

Collective emission of matter-wave jets from driven Bose-Einstein
condensates, Nature 551 (2017)
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Presentation Notes
There are equally interesting things one can do by controlling the interactions between particles instead.  Here’s a picture of what happens if you periodically modulate the interaction strength between particles in an atomic superfluid in time.  They explode!  Actually, this is not that hard to make happen in the laboratory, but Cheng’s group was the first to be playful enough to try this way.  It’s actually very interesting how the cloud explodes, by sending out quantum-coherent “jets” of atoms in different directions.  Not surprisingly, those jets choose their energy and momentum according to conservation laws that are almost, but quite, right to absorb energy from the modulation and throw it into the jets.  That “not quite right” part is really interesting to some in particle physics, who believe it is similar to effects in Quark-Gluon plasmas.
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