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Abstract: 

Heteroclinic solutions for the Swift-Hohenberg

equation with multiwell potentials

Sunra J. N. Mosconi

November 30, 2012

Given a smooth potential F ≥ 0, we study the existence of heteroclinic
solutions to the fourth order equation

u′′′′ − βu′′ + F ′(u) = 0, (1)

which, when β ≤ 0, is known as the Swift-Hohenberg equation. For any two
zeros z± ∈ F−1(0), we thus seek for solutions to (1) satisfying

lim
x→±∞

(u(x), u′(x), u′′(x), u′′′(x)) = (z±, 0, 0, 0).

We employ a variational method, minimizing

J (u) :=

∫ +∞

−∞

|u′′|2 + β|u′|2 + F (u) dx,

in the class
E := {u ∈ W

2,2

loc
(R) : lim

x→±∞
u(x) = z±}.

When F is not too degenerate at ±∞, we prove existence of a minimizer
in E , which turns out to be a classical heteroclinic. The emphasis is on the
multiwell case, where F−1(0) is discrete, but possibly contains more than
two points.
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