Knot in weak velocity of fluid flow
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We propose there exists a knot in the weak velocity of fluid flow.
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Let us observe

where C(?) is the fluid helicity, ¥ is velocity field, & is
vorticity.

In 3-dimensional space, the Chern-Simons integral
could be written as™

h :/ e A, F;“, d3r (2)
M

where h is the electromagnetic helicity, a non-zero integer
number (if h is zero it implies zero energy), M denotes
3-dimensional manifold, e**" is the Levi-Civita symbol,
a, v = 1,2,3 denote the 3-dimensional space, A, is
the gauge potential, F}W is the gauge field tensor” (the
field strength tensor). In Maxwell’s theory, this integer
h determines the 73(S?) topology of the electromagnetic
knots~.

We consider that equations (1), and (2), are identi-
cal where velocity field and vorticity are identical to the
gauge potential and the field strength tensor, respec-
tively. So, roughly speaking, we could write the veloc-
ity field and the vorticity in the case of Abelian (weak
velocity) respectively as”

v, = f Ouq 3)
and
Gy = Opty = 0,0y (4)
where
f=-1/2r(1+p?)] (5)

pe is a constant amplitude so f is also a constant. We
consider p. as an analogy with a constant amplitude of
electromagnetic wave in a vacuum space’, ¢ is the phase.

The fluid helicity or knot in weak velocity of fluid flow
could be written as

h= / cn G dr (6)
M

or

h= / e f 00q {0u(f Dug) — 0(F D)} Pr (7)
M
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