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Abstract:  
 
Using the method of contour surgery, we examine the evolution of an initially vertically aligned elliptical 
heton. A classification of quasi-stable and unstable regimes for the case of two-layered vortex 
structure is suggested.  
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1 Introduction 
 
The classic Kirchhoff [1] solution for the elliptical vortex patch with semi-axes a and b and 
vorticity ω, which rotates as a solid body with a constant angular velocity _ = ωab/(a + b)2 is 
known from 1876. Seventeen years later Love [2] showed that for χ = a/b > 3 this stationary 
solution is unstable. Recently, Mitchell and Rossi [3] have given a complete quantification of 
the regimes of linear and non-linear instability of the elliptical vortex with respect to the 
parameter χ. Kirchhoff solution had multiple generalizations. In particular, – Chaplygin [4,5], 
and later Kida [6], Dritschel [7], Dhanak and Marshall [8], Legras and Dritschel [9] and others 
have shown that the introduction of an ambient velocity field, linearly dependent on the 
coordinates (this is analogous to the affine transformation of coordinates, converting ellipses 
into ellipses), allows to construct a solution, defining the behaviour of a pulsating vortex, 
which rotates with variable velocity, and it is a time-dependent value of χ. 
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