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| A

Infinitely many travelling waves
u(x,t) = w(x — ct), with ¢ = ¢(f).

But only one has physical meaning, ¢ = v/2.

v
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@ Sif(x) = 1[g,0q(X), u(x,t) =P < max X/ < x) :
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@ Bramson, Ferrari, Lebowitz,...; 1986.

Selection Principle

e The microscopic model has a unique velocity vy,
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@ Sif(x) = 1[g,0q(X), u(x,t)="P < max X/ < x) .
I=1,.. Nt

@ Bramson, Ferrari, Lebowitz,...; 1986.

Selection Principle

e The microscopic model has a unique velocity vy,

® VN /' Vmin-

@ Brunet, Derrida; 1997,2001,...:
Efect of microscopic noise in front propagation,
mainly numerical and heuristic arguments.

—K
YN — Vmin &= fog? N J
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N particles in R: N =(&,....&N),

@ each particle performs a Brownian motion independently of any
other,

@ Atrate 5 two particles are chosen at random, the rightmost
branches into two particles and the leftmost dies.

N

~ Tei<x

We are interested in Fn(x,t) = '*T
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Hydrodynamic limit

|

If & ~ pl such that Fy(x, 0) ~— to(x) Vx, then
—00

Fn(x,t) _r, u(x,t), VX,
N—oo

where u is the solution of the KPP equation with IC wp.
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Selection Principle

. M ) .
Q 3limo &5 = iMoo S = vy, as. andin L',

o

lim vy = V2.
N—oo
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Derivation of the equation

UN(X, t) = f_gl[FN(X’ t)]
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Variance / Propagation of chaos

2
n(x, ) = N2 Z 1£,<X dex
7] 1
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Velocity - Upper bound

Idea: Embed our process in N independent BBM
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Velocity - Upper bound

Idea: Embed our process in N independent BBM

Maximum of the BBM

lim
t—o0

5= \/E, C.S.
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Velocity - Lower bound

: +1 1 _ _
m= e D gN N,
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Velocity - Lower bound
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Velocity - Lower bound

lim lim /m(t)er WO (x, (1 = u2(x, t))dx = V2 J

t=00 b—oo Jm(t)—b

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

lim lim /m(tHb WO (x, (1 = u2(x, t))dx = V2 J

t=00 b—oo Jm(t)—b

+oo
mplp, — mp = / Fn(x,t) — Fn(x, t + h) dx

—00

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016



Velocity - Lower bound

lim lim /m(tHb WO (x, (1 = u2(x, t))dx = V2 J

t=00 b—oo Jm(t)—b

+oo
mplp, — mp = / Fn(x,t) — Fn(x, t + h) dx

—00

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

lim lim /m(tHb WO (x, (1 = u2(x, t))dx = V2 J

t=00 b—oo Jm(t)—b

+oo
mplp, — mp = / Fn(x,t) — Fn(x, t + h) dx

— 00

+o0
OE[m] = — / OEn[F(x, )] dx

— 00

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

lim lim /m(tHb WO (x, (1 = u2(x, t))dx = V2 J

t=00 b—oo Jm(t)—b

+oo
mplp, — mp = / Fn(x,t) — Fn(x, t + h) dx

— 00

8,EWN[m{V] = — /+OO OEn[Fn(X,1)] dx = o E ~n[Fn(x,H)(1 — Fn(x, 1))] dx

— 00 — 00

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

m(t)+b
lim lim / WO (x, (1 = u2(x, t))dx = V2
t=00 b—oo Jm(t)—b
+oo
my_, —mN = / Fn(x,t) — Fn(x,t+ h) dx
+o0 Aree
8,EWN[m{V] = —/ OEn[Fn(X,1)] dx = E ~n[Fn(x,H)(1 — Fn(x, 1))] dx
+oo

> Eo[Fn(x, 1)(1 — Fn(x, 1))] dx

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

m(t)+b
lim lim / WO (x, (1 = u2(x, t))dx = V2
t=00 b—oo Jm(t)—b
+oo
my_, —mN = / Fn(x,t) — Fn(x,t+ h) dx
+o0 Aree
HEN[mN] = —/ OEn[Fn(X,1)] dx = E ~n[Fn(x,H)(1 — Fn(x, 1))] dx
+o0 m(t)+b
> Eo[Fn(x,t)(1 — Fn(x, t))] dx > / Eo[Fn(x,t)(1 — Fn(x, t))] dx
—59 m(t)—b

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

lim i " H(1 — uO(x, t))dx = V2
i Jm [ 0,001 - 2. ) - J
+oo
my_, —mN = / Fn(x,t) — Fn(x, t + h) dx
+o0 Aree
HEN[mN] = —/ OEn[Fn(X,1)] dx = E ~n[Fn(x,H)(1 — Fn(x, 1))] dx
e m(t)+b
> [ BlA 00 Ao axz [T ElF0 (1 Futx ) o
~ / Eo[Fn(x, O] Eol1 — Fa(x, 1)] dx

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Velocity - Lower bound

lim i " H(1 — uO(x, t))dx = V2
g i [P0~ D)o = J
+oo
my_, —mN = / Fn(x,t) — Fn(x, t + h) dx
+o0 Aree
HEN[mN] = —/ OEn[Fn(X,1)] dx = E ~n[Fn(x,H)(1 — Fn(x, 1))] dx
. m(t)+b
> [ BlA 00 Ao axz [T ElF0 (1 Futx ) o
~ / EolF(x, ]Eolt — Fi(x, ] o = / u®(x, t)(1 — u0(x, 1))dx

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 18/19



Gracias por su atencion!

J. Martinez (UBA - Udesa - UNSAM) UMA, Bahia Blanca - 2016 19/19



