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»Nonlocal isoperimetric problems*

Kurzfassung: The classical isoperimetric problem, which has been known since antiquity, asks
for a body with the least surface area given its volume. Comparatively recently, about 100 years
ago, a nonlocal version of the problem arose in the form of Gamow’s liquid drop model for atomic
nuclei, in which minimization of surface area provides a proxy of short range attraction and com-
petes with the repulsive Coulomb interaction of positively charged particles. The shape and sta-
bility properties of the nuclei are then thought to arise from a balance of the two terms.

However, also other repulsive nonlocal interactions may be considered, such as dipolar or
screened Coulomb repulsion. In suitable asymptotic regimes, these can be seen to localize to
repulsive interactions on the boundary of the set which to leading order exactly cancel the attrac-
tive effect of area minimization. Therefore, one has to go to next order to obtain a good effective
model. In my talk, | will show how to do so in the examples mentioned above and demonstrate
that the nature of the problems change from minimizing surface area to minimizing different no-
tions of curvature.
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