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Symmetry breaking for local/nonlocal interaction functionals in
diffuse formulation

In this talk we will consider a diffuse interface generalized antiferromagnetic model. This model
can be described by the following mean field free energy functional. For L, J, ε > 0, d ≥ 1,
p ≥ d+ 2, u ∈ W 1,2

loc (Rd; [0, 1]) and [0, L)d-periodic, define
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where, for y = (y1, . . . , yd) ∈ Rd, ‖y‖1 = ∑d
i=1 |yi|, W (t) = t2(1− t)2 and K(ζ) = 1

(‖ζ‖1+1)p .

This type of local/nonlocal interaction functionals, with suitable choices of the kernel K, is used
to model pattern formation in several contexts, among which thin-magnetic films (p = d + 1),
diblock copolymer melts (p = d− 2) and colloidal systems (p = d− 2 and exponential decay).
Periodic patterns in the ground states are expected to emerge by the competition between the
first term, short-range and attractive, and the second term, long-range and repulsive. Depend-
ing on the mutual strength between the two terms, modulated in this case by the constant J ,
different patterns are expected to occur. In any dimension d ≥ 1 for a suitable range of J
and for sufficiently small ε > 0, it is conjectured that the minimizers are non-constant one-
dimensional periodic functions. In particular, minimizers display, in dimension d ≥ 2, less
symmetries than the functional itself. In the literature this phenomenon is called symmetry
breaking. Our result, obtained in collaboration with S. Daneri and E. Runa, consists in proving
this conjecture, namely that in general dimension and for a suitable range of J the minimizers
of (1) are one dimensional periodic functions (and thus symmetry breaking occurs).
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