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Energy of the gystem

P o
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The noige pregerveg the energy and the momentum .

E(t) = Z el X P(t) = ( Z v, (2, x), Z (1, X)) :

xXe/ xeZ xeZ

- BBO [PRL'O6] proved that «(T) diverges.

» BOS [ARMA'IO] study thie eystem when e goes to zero.
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Can we have a macroscopic equation for the energy dengity in a time gcale 76!
We define 77¢ : [0,T] — (S x S)" with S = {emooth functiong on R x T}.
Let J = (J},J;) be apair of functiong independent of & then

(W), ]) =€ Z - [e (te‘l,x)] Ji(ex) + O (¢).
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Here
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+ BN(-)—> B, () where FB,( -)ie a Brownian motion on R etarting from u.

+ %,(t) hae dengity £, where

1
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| \/ 2nxt (
Let p, be a smooth function.
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Lévy process

Let @ € (1,2) and & a meagure on R* quch that do(r) = | r|™* L dr.
{hen

J min(1,7%)do(r) < + oo and J r’do(r) = + .
R* R*

Y,(-)is alévy process starting from u with meagure o ift

= _exp (ié’Yu(t))_ = exp (— | 0" + iHu) .

We define : :
plt.1) = E |py (Y,(0)

plt,u) = E |py (B,0) |

Then
0,p(t,u) = — (—A)2[p](t, u)

Levy process induces fractionnal diffugion.
10/18
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Let Y2( ) the Levy process with Lévy measure do(r) = | r|~ %" dr.

Let p, be the golution on [0,7] X R of

ath(ta I/t) = (_A)aTB[pB] (t, u), Macroscopic scale
pB(Ovu) = p()(u) .
JKO [AAD°09] and SSS [CMO’19] proved that

2
lim ) J f (N%t, Nu, k, i) — pp(t,u)| dk = 0.
=1
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lim e Z J(ex)E ﬂg[e(O,x)] — [ J)W ((u)du .

0
s xXeZ R

The question wag : Can we have an equation for the density of energy

Angwer : atW (t, u) — (— A)GTB[W] (t, u) : Macroscopic Scale

With
aB=§ifB;éOandaB=%h‘B=O.

Limit in one gtep proved by JKO [CMP'(5] for B = 0.

Cane [preprint] : What happeng it we replace B by By = BN™° ¢
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An interpolation process
Let By = BN~? with 5 > 0. Now we work with the array (K2, I2V) . We define a meagure v; on R* by

, I
bt s it s

)
|
duvg(r) = hg(r)dr it 6 = -~
, |
\r\_%_ldr it 6 < ~

Let Y2(-) the Lévy process with meagure vs. Let r > 0 then:

lim N, ({(k, i), hg (, iV, (K) > Nr}) =l too)
N—>00
Wit s e a0
0 = fo<— and a;=— if6>—
3 > > >

IV

Theorem [Cane preprint] : N~'Z¥ (N%-) converges to Y2(-).
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~ An interpolation P.D.E 1
~(=AY [Pl if 6> =

2

: |

Dpl) = R Dol 6=~
-8 i 6 <

Let ps be the golution on [0,7] X R of
atpé(ta I/l) = 95[,05](t9 M)a

ps(0.u) = p°u)

Theorem [Cane, preprint] :

lim i J ‘fN (Naat, Nu, k. i) — ps(t, u) ‘ 2dk =1l
i=1 ° 1!

N—oo “
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Work in progress ( with Guelmame ) : Study the trangition in one gtep.
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