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The (2+1)-dimensional relativistic Chern-Simons equations form a nonlinear system of partial diﬀerential
equations for a gauge ﬁeld Aµ and a Higgs ﬁeld ϕ deﬁned on R3 with standard Lorenztian metric. The
self-dual static solutions are deﬁned on R2 and absolutely minimize the energy. They are also called
’vortices’. In the Abelian case, solutions have been shown to exist in a variety of circumstances but in the
non-Abelian case, i.e. when Aµ and ϕ takes values in a non-Abelian semisimple Lie algebra, much less is
known. To make progress in this case, one can assume the ﬁelds to be of a special form. Speciﬁcally, the
authors suppose that Aµ takes values in a Cartan subalgebra and ϕ takes values in the corresponding
raising operators. The su(2) case then reduces to the Abelian case, so su(3) is the simplest non-Abelian
case. The authors look for doubly-periodic vortices in this case. They show the existence, for suﬃciently
small values of the coupling constant, of such vortices with speciﬁed zeroes of the Higgs ﬁeld in the
fundamental domain and other good properties. There are solutions at the ﬁrst admissible non-zero
energy level E = 2π and gauge distinct solutions at higher energy levels.
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