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The classical Brownian recip

Fig. 1 - A classical Brownie
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The classical Brownian recipe

Ingredients :
» A compact Lie group G ;

» An ad-invariant Lévy process (X;)ier,
on G.

Fig. 1 - A classical Brownie
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The classical Brownian recipe

Ingredients :
» A compact Lie group G ;

» An ad-invariant Lévy process (X;)ier,
on G.

Fig. 1 - A classical Brownie

Steps :
» Peal off X; to keep only u; = Law(X;) ;
» Boil down to the infinitesimal generator

f*pe—f* o

L:fG@’(G)H}‘l_IB ;

» By a theorem of M. LIAO, L = bA + Lévy (with b > 0). Chop off the
Lévy part to get the Brownian motion.
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The quantum orthogonal Brownian recipe

Fig. 2 — A quantum Brownie
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The quantum orthogonal Brownian recipe

Ingredients :
» The compact quantum group OF; ;

» A convolution semigroup (¢;)er, of cen-
tral states on G(Oy)).

Fig. 2 — A quantum Brownie
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The quantum orthogonal Brownian recipe

Ingredients :
» The compact quantum group OF; ;

» A convolution semigroup (¢;)er, of cen-
tral states on G(Oy)).

Fig. 2 — A quantum Brownie

Steps :

» Boil down to the infinitesimal generator
L:xe0(03) —lim ===

» Remove the surplus to keep only the restriction L to @ (O]tr)central'
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The quantum orthogonal Brownian recipe

Ingredients :
» The compact quantum group OF; ;

» A convolution semigroup (¢;)er, of cen-
tral states on G(Oy)).

Fig. 2 — A quantum Brownie

Steps :

» Boil down to the infinitesimal generator
L:xe0(03) —lim ===

» Remove the surplus to keep only the restriction L to @ (O]tr)central'

Theorem (Cipriani-Franz-Kula)

P (N)

There is a decomposition L = by + Lévy, with b >0 and §(P,) = .
P,(N)

Po(X)=1, P1(X) =X and XPp(X) = Pp41(X) + Pp_1(X).
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Mixing time

Fig. 3 — A Brownian mixing
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THEOREM : Setting ¢y = NIn(N), then for
any € >0,

A Y a-ony —llepg05 =1

A Y arony —hllcpa 05 =0

Fig. 3 — A Brownian mixing
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THEOREM : Setting ¢y = NIn(N), then for
any € >0,

A Y a-ony —llepg05 =1

A Y arony —hllcpa 05 =0

Fig. 3 — A Brownian mixing

I~ hlle,_

«(OR)* }

This is the cutoff phe-
nomenon !
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Cutoff profile

Fig. 4 — A Brownie cutter
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Cutoff profile

Fig. 4 — A Brownie cutter

Theorem (F.-TEYSSIER-WANG)
For any ceR,

NhI}—l Iy NIm@)+eNy — I = ||POiSS+(e2c,—eic)Bﬂ(Seu.efc — SC”TV
—+00

= | Meix*(—e~¢,0) B, — Meix*(0,0)| 1,
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A taste of proof: ¢ >0

» Piece of cake : ¥xinw)+cn 1s absolutely continuous with respect to
h.
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A taste of proof: ¢ >0

» Piece of cake : ¥xinw)+cn 1s absolutely continuous with respect to
h.

» Interpretation : SC = Lawy(y1) and for Oy, Lawy,(y1) = Lawy (Tr).
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A taste of proof: ¢ >0

» Piece of cake : ¥xinw)+cn 1s absolutely continuous with respect to
h.

» Interpretation : SC = Lawy(y1) and for Oy, Lawy,(y1) = Lawy (Tr).

Fig. 5 — Free Meixner laws
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A taste of proof: ¢ <0

(.

+
N Jeentral

N
> Sethf(x)dm(tN)(x)=1l/t|@(o
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A taste of proof: ¢ <0

N
> Set fo(x)dm(tN)(x) =¥y60 ().
» We can cook up an N(¢) € [-N,N] such that

+
N Jeentral

+00 ~ _
m = a®dg, + 3 [e TV P,IN) - av)P, (N ()| P,dSC
n=0
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A taste of proof: ¢ <0

N
> Set fo(x)dm(tN)(x) =¥y60 ().
» We can cook up an N(¢) € [-N,N] such that

+
N Jeentral

+00 _ ~
m™ = a(t)o i+ Y [e’“”(P")Pn(N)— at)P, (N(t))] P,dscC
n=0

o
Fig. 6 — The complete profile
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Thanks for your attention
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