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Local Limit:

Law near Nx — v(Vh*(x))
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Glauber Dynamics

Conjecture

1
NhN(Nzt, Nx) — h*(t, x)

h*(t, x) solves
dF[h*]
dh*

B:h* = —pu(Vh)
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Langevin Dynamics

Gibbs measure = reversible Markov process

Example
Gibbs measure: Z~1exp(—H(z))dz

1
Markov process: dX; = —EVH(Xt)dt + dB;

H(z) = 122 = Ornstein-Uhlenbeck process
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Langevin Dynamics

Gibbs measure = reversible Markov process

Example
Gibbs measure: Brownian motion/bridge

Z texp </ 8Xu(x)|2dx> du

Markov process: stochastic heat equation

1
5‘tu = QOXXU +£
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Langevin Dynamics for Dyson Brownian motion /bridge

Gibbs measure: Dyson Brownian motion/bridge

Brownian motion/bridge conditioned in A={y : y1 > y» > --- > y4}

Z texp </ |0, u(x)]? + V(u(x))dx> du

0 ASWAW
oo otherwise.

vin ={
Markov process:
1

1
8tU = EaXXU — EV\/(U) +£
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Reflected Stochastic Heat Equation

Definition
Fix d € N. A random function v : [0,00) x [0,1] — R9 and a
vector-valued Radon measure 7 solve the RSHE provided

1
(1) 8tU = Eaxxu + n + f
(2) u(t,x) € A for all (t,x).

(3) For any random function v with v(t,x) € A for all (t,x),

(v —u,m) >0.
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Reflected Stochastic Heat Equation

For any random function v with v(t,x) € A for all (¢, x),

<V_U777> ZO

Y2=1Ys3
& o(t,z) —u(t, ) € {y1 = y2} N Be

n(t, x)
v(t, x) L

Y1 =Y wult )

® u(t,x) € intA = n(t,x) =0
® u(t,x) € 0A = n(t,x) L OA

1
n= —EVV(U)




Reflected Stochastic Heat Equation

Definition
Fix d € N. A random function v : [0,00) x [0,1] — R9 and a
vector-valued Radon measure 7 solve the RSHE provided

1

— Ol +1n+E.

(1) Oru= 5
(2) u(t,x) € A for all (t,x).

(3) For any random function v with v(t,x) € A for all (t,x),

(v —u,n) >0.



Reflected Stochastic Heat Equation

Definition
Fix d € N. A random function v : [0,00) x [0,1] — R9 and a
vector-valued Radon measure 7 solve the RSHE provided

1

— Ol +1n+E.

(1) e =

(2) u(t,x) € A for all (t,x).
(3) For any random function v with v(t,x) € A for all (t,x),

<viu777> ZO

n= —%VV(U)
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Main Results

Theorem 1 (Hung-Tsai-W. 26+)

Given a (random) continuous function ¢ : [0,1] — RY with p(x) € A,
there exists a unique solution u(t, x) to the RSHE with u(0,x) = ¢(x).
Moreover, the RSHE is reversible w.r.t. the law of Dyson Brownian
bridges.

Theorem 2 (Hung-Tsai-W. 26+)

Under the long hexagon limit, the stationary Glauber dynamics of
Lozenge tiling/non-intersecting RW converges to the RSHE.
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Conjectural Hydrodynamic Limit

For fixed d € N, let uy(t, x), ua(t, x), . .. ug(t, x) be the solution to
RSHE. Define

1
vl t,X,y) = —=ugy,(t, x
(t.%.9) = Z=t(t.2)
Conjecture

lim U9D(t, x,y) = U*(t, x, y)

d—o0

U*(t,x,y) solves the equation

0:U* = 8 U™ + 7%(9, U*) 0, U*



Conjectural Hydrodynamic Limit

B:U* = 0o U* + 7°(0,U*) "0, U*

The RHS is the gradient of

1 R -
F(U) = §|8XU|—|—€|8},U| dxdy

surface tension o

1 w2
o(m,p) = 5”72 + KPQ
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Surface Tension
Let OxU = m and 9,U = p.

Uy

Us \/am
Vd

P : law of independent Brownian bridges
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Surface Tension
Let 0,U = mand 9,U = p.

Uy

Us l \/Em
Vd

Zm,p,d =P (Ul, URgocog ud) S A:|

o(m,p) = — lim d=%?log Zp p.a

d—o0
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Surface Tension

Let 0,U =0 and 0,U = 1.

Uy

NN

Vd

H

ZO,l,d = IP)|:(U1, u,..., Ud) S A:|

o(0,1) = — Jim_ d=32log Zy1.4
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Happy Birthday Greg!

Let’s
erase
the loops.



