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Presentation of the dynamic

Let (η(x))x∈Z be a configuration defined as follows:

∀x ∈Z, ∀t ∈ [0,T ], ηt(x) = η0(x)+
∫ t

0
(ηs(x +1)−ηs(x−1))ds.

We denote the energy by:

Et = ∑
x∈Z
|ηt(x)|2.

We noise the dynamic in the following way :
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Wigner’s distribution

We assume that (η0(x))x∈Z is ditributed according to a measure µε

such that:

sup
ε≥0

ε

2
Eµε

[
∑
x∈Z
|η0(x)|2

]
:= K0 < ∞.

Let J be a smooth function and t ∈ [0,T ]. We define the Wigner’s
ditribution, denoted by, Wµε

(t) in the following way:

〈
Wµε

(t),J
〉
=

ε

2 ∑
(x ,y)∈Z2

Eµε

[
η t

ε

(x)η t
ε

(y)
]∫

T
dke−2iπk [x−y ]J

(
ε(x + y)

2
,k

)
.

LOCAL NOISE IS A PROBLEM !
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Let’s make some (new) noise !

We introduce a smooth function γ with compact support [−1,1].

x ∈ Z

The dynamic is generated by the generator L where for φ ∈D(L) we
have:

L[φ] = A[φ]+ εS flip[φ] ε > 0,

with:
S flip[φ(η)] = ∑

x∈Z
γ(εx) [φ(ηx)−φ(η)] .
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Kinetic limit of Wµε
(·)

Let T > 0 and µ ∈ C
(
[0,T ],M +

b

)
such that:

∀t ∈ [0,T ], 〈µ(t),J〉−〈µ(0),J〉=
∫ t

0

1
2π
〈µ(s),∂k ω∂uJ〉ds+

∫ t

0

〈
µ(s),CγJ

〉
ds,

where µ(0) = µ0 and

CJ(u,k) = 4γ(u)

[∫
T

(
J(u,k ′)− J(u,k)

)
dk ′
]
, ω(k) = sin(2πk).

Theorem

Under some assumptions, (Wµε
(·))ε>0 converges pointwise in

C
(
[0,T ],M +

b

)
to (µt)t∈[0,T ].

5/7



GAËTAN

CANE

LJAD,
UCA

System

Wigner’s
function-
nal
Definition

New noise !

Kinetic limit

PDMP

Kinetic limit of Wµε
(·)

Let T > 0 and µ ∈ C
(
[0,T ],M +

b

)
such that:

∀t ∈ [0,T ], 〈µ(t),J〉−〈µ(0),J〉=
∫ t

0

1
2π
〈µ(s),∂k ω∂uJ〉ds+

∫ t

0

〈
µ(s),CγJ

〉
ds,

where µ(0) = µ0 and

CJ(u,k) = 4γ(u)

[∫
T

(
J(u,k ′)− J(u,k)

)
dk ′
]
, ω(k) = sin(2πk).

Theorem

Under some assumptions, (Wµε
(·))ε>0 converges pointwise in

C
(
[0,T ],M +

b

)
to (µt)t∈[0,T ].

5/7



GAËTAN

CANE

LJAD,
UCA

System

Wigner’s
function-
nal

PDMP
Introduction

β≤ 1

Introduction of a PDMP

∀u ∈ R, γδ(u) =
γ(u

δ
)

δ
δ

1−β with β≥ 0.

If we assume that µδ(·) has a density f δ(·) then:

∂t f
δ(u,k , t) =− 1

2π
cos(2πk)∂u f δ(u,k , t)+4γδ(u)

∫
T

(
f δ(u,k ′, t)− f δ(u,k , t)

)
dk ′,

with f δ(u,k ,0) = f0(u,k) and (u,k) ∈ R×T.

We conclude that:

∀t ∈ [0,T ], ∀(u,k) ∈ R×T, f δ(u,k , t) = E(u,k)

[
f0(U

δ
t ,K

δ
t )
]
,

where (Uδ
t ,K

δ
t )t≥0 is a PDMP.
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β≤ 1

Study of the case β≤ 1

• β < 1: lim
δ→0

f δ(u,k , t) = f0(u− v(k)t).

• β = 1:
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