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Step initial data

l 3 3
ﬁ‘-g({ﬂ‘)’: & & TASEP<E-/J{, E'IX) -& {l%

Theorem [Johansson 1999] For TASEP with step initial data

&rn P { ﬂLE(_{,O) > - 5% = ]: (5) Tracy-Widom liv.vu't distribution

£-0 GUE ‘Q/ for the largest eigenvalue of
large Hermitian matrices

Limiting (joint) distributions for general t and x are conjecturally universal.
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TASEP is one of a few growth models in the KPZ class that can
be analyzed via the techniques of determinantal point processes
(or free fermions, nonintersecting paths, Schur processes).

Other examples include
* Discrete time TASEPs with sequential/parallel update

* PushASEP or long range TASEP _ &2 & L& @_e -

* Directed last passage percolation in 2d with

geometric/Bernoulli/exponential weights G

* Polynuclear growth processes M
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Recent advances on the KPZ front:
1. Strong experimental evidence that real life systems follow the

KPZ class universal laws [Takeuchi-Sano, 2010], [Takeuchi-Sano -
Sasamoto-Spohn, 2011], [Yunker et al, 2012]

2. Direct well-posedness of the KPZ equation (see Martin and
Massimiliano talks) and some evidence of weak universality of
the equation [Hairer, 2011], [Jara-Goncalves, 2010], [Assing,
2011], [Bertini-Giacomin, 1997], [Amir-Corwin-Quastel, 2010],
[Alberts-Khanin-Quastel, 2012]

3. Non-determinantal models whose large time behaviour has

been analyzed (see also Patrik and Marton talks)
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Non-determinantal models whose limit behaviour has been analyzed:

» ASEP [Tracy-Widom, 20049], [Borodin-C-Sasamoto, 2012]

» KPZ equation / stochastic heat equation (SHE)
[Amir-C-Quastel, 2010], [Sasamoto-Spohn, 2010], [Dotsenko, 2010+],
[Calabrese-Le Doussal-Rosso, 2010+], [Borodin-C-Fervari, 2012]

» g-TASEP [Borodin-C, 2011+], [Borodin-C-Sasamoto, 2012]

> Semi-discrete stochastic heat equation
[O'Connell, 2010], [Borodin-C, 2011, Borodin-C-Ferrari, 2012]

» Fully discrete log-Gamma polymer (stochastic heat equation)
[C-O'Connell-Seppalainen-Zygouras, 2011] [Borodin-C-Remenik, 2012]

» 9-PushASEP [Borodin-Petrov, 2013], [C-Petrov, 2013]
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Macdonald processes g,tefo 1)

Ruijsenaars-Macdonald system

Representations of Double Affine Hecke Algebras

Hall-Littlewood processes

Random matrices over finite fields

q-Whittaker processes
) 2d dynamics t= =0

q-deformed quantum Toda lattice
Representations of '?}lu, U, (g,

120

Spherical functions for p-adic groups

1.t
General RMT 9 —1L

Random matrices over R, C, IH
Calogero-Sutherland, Jack polynomials

Spherical functions for Riem. Symm. Sp.

Kingman partition structures

Cycles of random permutations ¢ =0O
Poisson-Dirichlet distributions t=4

Schur processes 1%\

Plane partitions, tilings/shuffling, TASEP, PNG, last passage percolation, GUE

Whittaker processes 3,

(Directed_polymershand their hierarchies
Quantum Toda lattice, repr. of GL(n, R) ) )

Characters of symwmetric, unitary groups
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