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Second theorem does
not imply the rst one
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Theorem (P.-Saenz 2022). We have the intertwining
Ta(t)Bn−1 = Bn−1Tσn−1a(t), where σ swaps an−1 ↔ an.

fi

Application to densely packed
con gurations: [P.-Saenz 2019], [P. 2019]
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Case q

=0
• Each hole has an independent exponential clock with rate equal to the number m of particles to
its right, ℙ(wait

> s) = e

−m⋅s

, s > 0.

• When the clock at a hole rings, the leftmost of the particles that are to the right of the hole
instantaneously jumps into this hole

• Because total rate of jump is proportional to the size of the gap, this is a discrete space
fi

inhomogeneous version of the Hammersley process [Hammersley ’72], [Aldous-Diaconis ‘95]
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is a TASEP distribution at an earlier time
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Theorem [P.-Saenz 2022]. Move xn back by

geometric jump B. Then run a random walk x′n
in the chamber between xn, xx+1, in reverse
time, with jump rates down an − an+11b=c.

Then the new trajectories are distributed as a
TASEP with speeds
fi

￼

(…, an−1, an+1, an, an+2, …)
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Take a limit a1, a2 → 1. Then we get a timeinhomogeneous, continuous time dynamics
which increases the slope of a Poisson random
walk which initially had slope 1. At time τ,
dynamics starts a new slab at a random location
t*, and then the slab has slope τ + 1.

fi

After time τ, we get Poisson walk of slope τ + 1.
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Conclusions

There are lots of interacting particle systems with interesting asymptotic behavior
(Tracy-Widom uctuations, KPZ universality, all that)
Integrable (exactly solvable) systems possess Yang-Baxter equation and are
solvable in the multiparameter setting
The multiparameter systems are in many ways symmetric in parameters
Permuting parameters can be done in a stochastic way, that is, we can get nice
couplings
We discover Lax equations for q-TASEP and TASEP (their role should be better
explored)
We also construct neat couplings for the whole trajectories, and get a new result

fl

about the Poisson process

Thank you for your attention!

For questions and remarks

