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Research Proposal Abstract/Présentation du sujet:

Two-dimesional Brownian motion is the architypical random planar fractal with conformal
symmetry. Duplantier [1] and Werner-Schramm-Lawler [2] determined the important disconnection
and non-intersection exponents using ideas from two-dimensional quantum gravity and Schramm-
Loewner evolution (SLE). More recently, Cai-Fu-Sun-Xie [3] evaluated the exact annulus partition
function for disconnecting Brownian motion. These works suggest a strong connection between
Brownian motion and two-dimensional conformal field theory (CFT), but the precise nature of this
CFT remains elusive. On the other hand, we have a comprehensive understanding of the CFT related
to SLE which arises as the continuum limit of lattice models of loops. In particular, two- and three-
point functions of loop models are understood, and higher-point functions are currently under active
investigation. Moreover, the conformal annulus partition functions of several types of loop models
with various boundary conditions are known [4,5]. These results have been achieved by the
combination of random conformal geometry, lattice algebras and conformal bootstrap [6,7].
Intriguingly, it was found that the formula for the annulus partition function for disconnecting
Brownian motion [3] is closely related to its counterpart for loop models from [4,5]. The goal of the
proposed research is to use the various methods mentioned above to achieve a comprehensive
understanding of the CFT behind Brownian motion and to pin down the precise connection to the
loop-model CFT.
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