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We study the variance of the energy of minimal surfaces in random environment in dimensions up to 4. We
consider two different models, introduced by Dembin, Elboim, Hadas, and Peled [3] and by Agresti, Clozeau,
and Fischer [1].
We prove an upper bound on the variance of the form

Var[minE] ≲
Ld−1

(logL)θ
(1)

for some θ > 0, which is a logarithmic improvement over the classical theory (such as spectral gap inequality).
Our proof is inspired by the proof of sublinear variance in first-passage percolation by Benjamini, Kalai, and
Schramm [2], which we adapt to higher dimensions. This adaptation relies on a quantiative homogenisation
result that was obtained by Agresti et. al [1].
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