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Av. Diagonal 647, 08028, Barcelona (Spain).

Abstract

We consider the family of differential equations given by

dφ

dτ
= ηφ− (α + cη) iφ + εF1(φ, ϕ, η)

dϕ

dτ
= ηϕ + (α + cη) iϕ + εF2(φ, ϕ, φ) (1)

dη

dτ
= η2 + bϕφ + εH(φ, ϕ, η)

where (F1, F2, H)(φ, ϕ, η) = O(‖(φ, ϕ, η)‖3) are analytic functions in B(r0) :=
{ζ ∈ C3 : ‖ζ‖ < r0} for some r0 > 0. The parameter ε is not necessarily
small.

After some change of variables, system (1) can be seen as the inner equa-
tion of the generic analytic unfoldings of the Hopf-zero singularity.

We will prove that system (1) has solutions Ψ± = (φ±, ϕ±, η±) satisfying
the asymptotic condition

lim
Reτ→±∞

Ψ±(τ, ε) = 0.

Let ∆Ψ = Ψ−−Ψ+. We will also check that there exists an analytic function
C(ε) such that(

π1,2∆Ψ(τ, ε)
τ 4π3∆Ψ(τ, ε)

)
∼ τe−i(|α|τ−c log τ)C(ε), Im τ → −∞.


