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Basic reason that all these models turned out to be accessible is the
existence of a large family of observables whose averages are explicit.

Example 1: g-TASEP [Borodin-Corwin, 2011]
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(Parallel) Geometric discrete time q-TASEP [Borodin-C '13]:
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At q=0 -> parallel geometric TASEP with blocking
[Warren-Windridge '09]
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(Sequential) Bernoulli discrete time q-TASEP [Borodin-C '13]:
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At q=0 -> sequential Bernoulli TASEP [Borodin-Ferrari 'O8]
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q-TASEP joint moments satisfy various many body systems

heoremr [Borodin-C '13]: For N, 2n,z2--3n. > 0
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Proposition [Borodin-C '21]: For "nice" f(x)
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Theorem (Borodin-C '11): g-TASEP step initial data —@-@-@-@-H-5-O— <1
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Basic reason that all these models turned out to be accessible is the
existence of a large family of observables whose averages are explicit.
~1 ?0 7: 7). ‘
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\ y_ T My-1
Set z;:.[>/$<17 /\/y(Jc)-:. é_y?x(t) @y_ —

Theorem [B-C-Sasamoto, 2012] For ASEP with step initial data {Xn(o) ="”’}m L

- (O-0p) - G §80 e

1

N

4

Y+l

<yi <Y,< .- <>’k> 2 (p- L{: f
2 - 1+2°/1; AZ-
i+ + — L J
A { \ Q. ey (‘*23 ) T+2;

T

Rennes Page 19



A7) sty N, ()
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Theorem [Borodin-C-Sasamoto '12]: For step initial condition
ASEP with =1 and p<q (hence T-= % <1, ¥=g-p>0 )
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Covollary [Tracy-Widom '©09, Borodin-C-Sasamoto '12]:
. Step + _t y
im [P ( Ny /"V)) L 2-f):l-zw;(&/3r)
+—= 0 t 3

Recovering the celebrate Tracy-Widom / Johansson result.

Remarks:

« Mellin Barnes Fredhold det. new and easy for asymptotics

e Inversion of Cauchy Fredholm det. equivalent to initial det.
in [Tracy-Widom '09]

« Completely parallel to g-TASEP formulas
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Coordinate approach of [Tracy-Widom '08 -'09]:

o Study k particle ASEP and use coordinate Bethe ansatz (cf.
[Schutz 'a7] for k=2) to compute Green's functions.

» Manipulate formulas to extra one-point marginal.

« Approach step initial condition by taking k to infinity and
observe an integral transform of Cauchy type Fredholm det.

 Functional analysis to rework for asymptotic analysis.

Using k-particle Green's functions can write solution of duality
ODEs as k! k-fold contour integrals [Imamura-Sasamoto '11].

Equivalence to nested formula is non-trivial.
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