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From hopping particles to Macdonald 
and Schubert polynomials.

The asymmetric exclusion process (ASEP) is a model of 
particles hopping on a one-dimensional lattice. While it was 
initially introduced by Macdonald-Gibbs-Pipkin to provide 
a model for translation in protein synthesis, the stationary 
distribution of the ASEP and its variants has surprising 
connections to combinatorics. I will explain how the study 
of the ASEP on a ring leads to new formulas for Macdonald 
polynomials, a remarkable family of multivariate polynomials 
which generalize Schur polynomials. In a different direction, 
the inhomogeneous ASEP on a ring is closely connected to 
Schubert polynomials, which represent classes of Schubert 
varieties in the flag variety. This talk is based on joint work 
with Corteel-Mandelshtam, and joint work with Donghyun 
Kim.
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