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The totally asymmetric bricklayers process

A ee g g M- ()~ (o)

a brick is added with rate r(w;) + r(—wjy1).

A mirror-symmetrized version of the extended zero range. Left
and right jumps of the dynamics cooperate, if
(r(w)-r(1 —w)=1; rnon-decreasing).
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Hydrodynamics (very briefly)
For the ASEP, H(0) = (p — q) - o(1 — 0), concave.

For the zero range and bricklayers, H(o) is convex/concave if
the rate function r is convex/concave.

Special case: r(w) =e?;  H(p) is convex.

~ TAGEZRP, TAEBLP.

Special case: r(w) =1 — gv; H(p) is concave.
~ TA1-ZRP.

~ Either convex or concave, discontinuous shock solutions
exist.
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The second class particle

States w and w only differ at one site.

rate>rate
with rate-rate:

;

—

. . f i L
A single discrepancyt, the second class particle, is conserved.
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Interpretation: random walking shock p(t) = rix(s):
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Here is the question:
For the TAEBLP, let 1y be the product distribution

vy = <® Mgleﬂ) ® ( Qright) ® <® IuQright)’
i<0 i>0

Qi

Does it satisfy

d
— 10 = Ceett - [v—1 — 0] + Ciignt - [V1 — 10]-

dt

when
Oleft — Oright =1 7



Here is the answer:

Theorem (Gy. Farkas, P. Kovacs, A. Rakos, B. '10)

Yes, and yes. Even more, the thing also works for the
TAGEZRP.



Here is the answer:

Theorem (Gy. Farkas, P. Kovacs, A. Rakos, B. '10)

Yes, and yes. Even more, the thing also works for the
TAGEZRP.



Answer

Here is the answer:

Theorem (Gy. Farkas, P. Kovacs, A. Rakos, B. '10)

Yes, and yes. Even more, the thing also works for the
TAGEZRP.

This explains both types of the previous results.



Here is the answer:

Theorem (Gy. Farkas, P. Kovacs, A. Rakos, B. '10)

Yes, and yes. Even more, the thing also works for the
TAGEZRP.

This explains both types of the previous results.

The presence of a second class particle in the measure
significantly simplifies the computations. ~~ This is how we
discovered the TAGEZRP.
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Qi 1
Oright
Oleft 0
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» EBLP, TAGEZRP: Nice convex rates;
w~pl = w1~ pett
0i
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Oright
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» TAg-ZRP: Nice concave rates; Bethe Ansatz, exact
solvability. .. ?
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The story of a search

The ZRP family is simple enough that we can feed it into the
Big RandomWalkingShocksMachine.

Here’s what comes out (L. Duffy, D. Pantelli, B. '18).
» AZRP with linear rates, r(w) = w, no shock (gieft = Oright)-

» TAGEZRP; r(w) = eBw
> Infact, r(w) = ¢’ + const. When const = —1, TAEZRP.
» Surprise: TAq-ZRP; r(w) =1 —q“.



TAq-ZRP

Qi

1
Oright
left
R S S S
Qi
Oleft
Oright
3 2 4 0 1 2 3
Qi
Oright
Oleft
R S S R S

Impossible to find this without the second class particle.
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We also see that shocks+second class particles

» locally interact by exclusion in ASEP, and don’t locally
interact in TAGEZRP, TAEBLP, but

» their jump rates depend on their ranks, making them attract
each other such that

» their center of mass has the Rankine-Hugoniot velocity for
the large shock they jointly represent.

> It's a mess for TAq-ZRP. Shocks+second class particles
locally interact and their jump rates depend on ranks,

» we could only verify Rankine-Hugoniot for two shocks.
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Bry

Boundaries for the finite-volume case

Liggett’s condition (Liggett '75):

» Add hypothetical sites of density ¢ at the ends of the
volume.

» Apply jump boundary rates as normal, except averaged out
at the hypothetical sites.

» -~ the usual product measures of density o are still
stationary in finite or half-infinite volume.
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pair) allows to reflect the random walking second class
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Thank you.
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The Bernoulli(p*) distribution is stationary for

* bl+br
b +br+c+c

0
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Earlier results: random walking shocks

Theorem (Krebs, Jafarpour and Schiitz '03)

For the BCRW with the very same parameters, the Bernoulli
product distribution 1.y with densities

evolves according to

i :C/-(b/-l-br)-i-Q'(C/-l-Cr).[M = o]
dt'uo b+ br+c + ¢ - 0
b+ br+c+c¢
+p T [y — ool

C/+Cr
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Here is the question:
For the BCRW, let 1 be the Bernoulli product distribution

o= (@) o ()0 (®:).

where 0(0) = 1.

Does it satisfy

d :C/'(b/+br)+0'(C/+Cr)'[V )
dt ° bj+b+c+c -1
b+b-+c+c
+p- / r / r'[V1—V0]?

C/+Cr
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