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Abstract

Given any 1 < ¢ < co and any ¢ : R” — R, the g-excess of ¢ in the ball of radius r is defined as

£y = (f o <¢>ﬂ);, where (4), = f, o

This measures the mean oscillation of ¢ in the ball of radius r in the LP sense. Thanks to a celebrated
theorem of Campanato, these quantities are a natural object to investigate the Holder continuity of ¢.
When u is weakly p-harmonic, then the regularity properties for the derivatives of w is encoded in the
excess decay estimates

E, (Vu.p) < ¢(p/R)"™ E, (Vu, R).

These estimates are central to the regularity theory of p-Laplace type equations. Unfortunately, the proof
of these estimates relied crucially on the fact that Euclidean derivatives commute, i.e. 0;0; — 0;0; = 0.
In this talk, based on joint works with Arka Mallick (IISc), we shall discuss how one can derive excess
decay estimates for the subelliptic p-Laplace equation in Heisenberg groups:

divg <a(x) |2 [P(7) 2 xu) -0  inH"

Here H" is the Heisenberg group, divy denotes the horizontal diveregnce, Xu = (Xju, ..., Xo,u) denotes
the horizontal gradient. Despite the apparent similarity, the subelliptic setting is very different and quite
challenging compared to the Euclidean case, as the horizontal vector fields do not commute and we have

XanJr'i — Xn+iX'i =T for all 1 S ) S n,

where T is the verical derivative, which is formally absent in the equation. The talk will begin with a
history of ideas in the Euclidean case and should be accessible without any prior knowledge of regularity
theory in the calculus of variations.
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