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/_\C/ quantized circulation : kK = 7{@ -dl = h/M
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v = ngb . superfluid velocity
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Yarmchuk et. al. K. W. Madison et al.
PRL 43 214 (1979) PRL 86, 4443 (2001)
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;5 — 1/2 Rb, #Na, 'Li, K  F=1,2

_ 5Rb F=23
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133Cs F=3,4

s2Cr S=31=0
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SRb (I =3/2,S=1/2,L =0) - F=1, 2

F =1 experiment
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Stern-Gerlach experiment J. Stenger et al. Nature 396, 345 (1998)
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Y. Kawaguchi et. al. PRL 100 180403, (2008)
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Y= (Ya zpB)T . pseudo spin—1/2 system
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Knotted vortex in water

D. Kleckner and W. T. M. Irvine, Nature Phys 9, 253 (2013)
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These waves hiave never
been directly visualized

Lathrop group
from Youtube
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Vortices and other topological defects in ultracold atomic gases
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winding number of vortex : = /dQZE V x v € Z : circulation

linking number of non-Abelian vortex : = /d3az v-(V xv) €Z: helicity
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E(k) < k-7/3
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