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2Department of Mathematics
Wilfrid Laurier University. Waterloo, Ontario, Canada

3Departamento de Matemáticas
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Abstract. We examine in detail the relative equilibria in the 4-vortex problem when

three vortices have equal strength, that is, Γ1 = Γ2 = Γ3 = 1 and Γ4 is a real parameter.

We give the exact number of relativa equilibria and bifurcation values. We also study the

relative equilibria in the vortex rhombus problem.
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1 Introduction

The origins of vortex dynamics lie in the famous work of Helmholtz of 1858,
where he introduced the concepts of vortex line, vortex filament and derived
the vorticity equation for an ideal incompressible fluid [8]. Helmholtz also
introduced planar point vortices and their equations of motion in order to
model a 2-dimensional slice of columnar vortex filaments. Some years later,
Kirchhoff (1876) gave a Hamiltonian formulation of Helmholtz’s equations for
point vortices (see [10] for more details). This model has been widely used
to provide a finite-dimensional approximation to the evolution of vorticity
in fluid dynamics. Kirchhoff proved that n point vortices in the plane, with
positions zi = (xi, yi) ∈ R2 and vortex strength Γi ̸= 0 ∈ R for i = 1, . . . , n,
satisfy the equations
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