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Levy processes and fractional Laplacians

P

—/A: Brownian motion
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Levy processes & Fractional Laplacians,
type of “anomalous diffusions” in:

e Dislocation of crystals
(boundary reactions: the Peierls-Nabarro Problem)

e Micro-magnetism (thin films)
e Mathematical finance (American options,...)

(=A)%, 0 < s < 1: Levy processes ® Quasigeostrophic equations
e The Signorini problem (“thin obstacle problem”)
7 ?%{

e Fluids, biology (front propagation, travelling waves)

PURE L ¢
JuMP A)+ C~A)Z, eq.




The ladl eqttq‘ﬁ‘m 9 o Codal Lt Theorom

t
(Xfﬂ‘,‘ n &) > R)loq Iﬁl[fb’ ,
%{ U HAE) = Zl (u-Axt ) +L((><+As</f)>
T P2l MotRAt)-uiot) bbbt -2ut)
AL T Ao
(¥ xR v .
1= AX ) I AU = Ax y
2 U%:O) = Cgo



The Xomg_qig_mp_mmd’om walk aud fle jggcﬁomf lqucfam

u(x/f+;5):2 FK) wixthk, )
ke L '
N*‘_ xihg J// CP?WH&MP@@@
X

- / ke/" U B T)~uogt) = > }((K){ux%lc /t)—u(x,f) f
ke "

-n-2$

T=h" 8 Kot —>
UNEHT )=o) S y\jcm)fumtgw-umﬁ)}

v k&



The Xomg_qig_mp__mmd’om walkK aud fle {@)Qomf ZqP_/ac/‘am

u(x,h?:) D KK) utthk t)

ke L

e 4 g jp ki)

L b T)ust) < S y(uq{uxwm}) U E) }
ke "

—n -2§

=1 & Ky~ —
UEHT)-ulx) s j\jcm){umtg#)-amﬁ)}

T k&"
U+ be) UO(f)
‘?éfog @: d’f'(PV/( \//V[wzs [ 0( = cft (‘AJM/

-t | H UOHY) +u(h>;y) —-2ucx )G( (Pl s
Sl ) /i




The. {lmcﬁona( [apfaciam, , O<s<A |

CER UX) - b{(x)
AU (x) =, ”PVf T Iz

(wete = | sbul Il : dejo{_ Jutx)-u) |

. R ) o DR
AN $ 5 + /“/([/ZZ(/RM)
CDw =30
('_‘ﬁ?l/(ri@f mwrm)
L




The hal]c Laplaciam Gquare reot q [ap(aa’au)
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Phase transitions: boundary reactions
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Phase transitions: boundary reactions
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Phase transitions: boundary reactions
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The extension ]DYDHQ[M [ Caparelli- Silvestre 207 ]
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A= c fiu) i IR,D has  HAMILTOMIAN STRVCTURE
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