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The ~-Liouville Brownian motion (y-LBM) is the canonical diffusion process on a «-Liouville quantum gravity
(v-LQG) surface, where « € (0,2) is a parameter. The ~,-LQG sphere considered as (the isomorphism class of)
a random compact metric measure space, where -y, := 1/8/3, has been proved in [5, 6, 7] to have the same law
as the Brownian sphere, which in turn was proved in [2, 4] (see also [3, Theorem 7]) to appear as the scaling
limit of a uniform random n-face quadangulation of the sphere as n — co.

This talk will present the main result of [1] establishing, for the heat kernel p}°(x,y) of the «o-LBM on the
70-LQG sphere (S?, pyy, e, ), the following two-sided off-diagonal sub-Gaussian bounds, which are sharp up to
polylogarithmic factors in the exponential.

Theorem ([1, Theorems 1.1 and 1.2]). There exist a non-random constant x € (0, c0) and random constants
C4,Cs,C5,Cy € (0,00) such that for almost-every instance of the vo-LQG sphere (S2, pyq, i),

p°(x,y) < Cit™ " (log(t™1))" exp(—Ca® . (psy (z, 1), 1)),

p;‘/o (:E, y) Z exp(*q)f@(p’m (1’, y)v t))l[cs,oo)(p’vo (x’ y)/t)’

PP (z,2) > Cat ™ (log(t ™)) "
for any (t,z,y) € (0,1] x S? x §2, where ®4.(p,t) := (p*/t)!/3(log(e + p/t))iﬁ for (p,t) € [0,00) x (0, 00).
References:

[1] S. Andres, N. Kajino, K. Kavvadias and J. Miller, Two-sided heat kernel bounds for +/8/3-Liouwville
Brownian motion, preprint, 2025. https://doi.org/10.48550/arXiv.2507.13269

[2] J.-F. Le Gall, Uniqueness and universality of the Brownian map, Ann. Probab. 41 (2013), no. 4, 2880-2960.

[3] J.-F. Le Gall, Brownian disks and the Brownian snake, Ann. Inst. Henri Poincaré Probab. Stat. 55 (2019),
no. 1, 237-313.

[4] G. Miermont, The Brownian map is the scaling limit of uniform random plane quadrangulations, Acta
Math. 210 (2013), no. 2, 319-401.

[5] J. Miller and S. Sheffield: Liouville quantum gravity and the Brownian map I: the QLE(8/3,0) metric,
Invent. Math. 219 (2020), no. 1, 75-152.

[6] J. Miller and S. Sheffield, Liouville quantum gravity and the Brownian map II: geodesics and continuity
of the embedding, Ann. Probab. 49 (2021), no. 6, 2732-2829.

[7] J. Miller and S. Sheffield, Liouville quantum gravity and the Brownian map III: the conformal structure
is determined, Probab. Theory Related Fields 179 (2021), no. 3-4, 1183-1211.



