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Superfluids

elementary excitations / collective modes

real spectrum 4
>
i = /&2 +2Unogg Uno
e(p) o g )
Q E" e
g
phonon < € h”k
k pr—
/ e 2m
||

finite critical velocity depletion of condensate at T=0

- A
< frictionless  no decay nog <n
Vv Vc flow possible o o
©
, el \ N not all bosons
V>V slowing eﬁ:?g;gg § enter the condensate
C (@)
down excitations “ — > k




Superfluids g!

Gross-Pitaevskii equation
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2D Superfluids - BKT transition

Berezinskii-Kosterlitz-Thouless transition
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no long-range order at finite T, but change of correlation: exponential € algebraic

key element: topological excitation
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