Norbury, J.; Wei, J.; Winter, M.
Stability of patterns
with arbitrary period for a Ginzburg-Landau equation with a mean

ﬁeld. (English) Zbl 1146.35012 
Eur. J. Appl. Math. 18, No. 2, 129-151 (2007).
The authors consider the following real elliptic Ginzburg-Landau system with mean ﬁeld ⟨B⟩ = 0, on the
interval I := (0, L/2):

−Axx = A − A3 − AB,



 −B = µ(A2 ) ,
xx
xx

Ax (0) = Ax (L/2) = 0,



Bx (0) = Bx (L/2) = 0.

t > 0, x ∈ I,
t > 0, x ∈ I,

(1)

It is assumed that µ > 1 and L > 0. Solutions to (1) are in one-to-one correspondence with L-periodic
solutions of the equation posed on the real line. Of interest is the existence and linear parabolic stability
of solutions to (1) in dependence on the parameter µ. It is shown that any solution of (1) for which A or
Ax changes sign is linearly unstable. Therefore the article focuses on positive decreasing solutions.
The main result follows: There are constants µ1 > µ2 > 1 that only depend on L, and that are given
explicitly in terms of Jacobi Elliptic Integrals, with the following properties: (a) If µ > µ1 then all positive
decreasing solutions are constant. (b) If µ = µ1 then there is exactly one positive decreasing solution,
and it is linearly neutrally stable. (c) If µ1 > µ > µ2 then there are exactly two positive decreasing
solutions. That with smaller value of A(0) is linearly stable, while the other one is linearly unstable. (d) If
µ2 ≥ µ > 1 then there is exactly one positive decreasing solution, and it is linearly unstable. These results
give a characterization of the positive decreasing solutions of (1) and a complete bifurcation diagram for
this subset of solutions.
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