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I Vortex Rings
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Air friction mpkes;thu Vapor-Ring grow larger in diameter
and pulls Uai:nr away from the ring as it moves forward.
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Mathematical Models NLSE and Two -Dimensional Vortex Review

Nonlinear Schrddinger Equation

A
15;+aVNL+ﬂ@F@:O

Structure of 2D vortices
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Interaction Dynamics
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Mathematical Models Vortex Rings

Due to vorticity, vortex rings have intrinsic velocity
[P.H. Roberts et. al (1971)]
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Co-moving Solutions to the NLSE (in z-direction)
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- Arbitrary
U(x,y,Z) satisfies steady-state NLSE: phase shift
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Therefore, can find initial condition to a steady-state vortex ring solution as
\Ij(xa Y, <, 0) i \Ij(xa Y, <, O) eXp(_i%Z)



Mathematical Models Vortex Ring Structure

Form of vortex ring in half-plane: Cylindrical Axisymmetric Coordinates
Wo(r, 0, z) = g(r, z) expli m ¢(r, z; d)]
g(r,z) e C

Formulate co-moving steady-state:

Insert into co-moving steady-state NLSE:

Better form for structure leads to new steady-state PDE



