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I Cutoff

Fix a compactgroup G We call Lévyprocess on 6 a family
of G volved randomvariables gt to takingvalues in the same

probabilityspace s t randomwalk if indexedby IN

i Low get.gs only depends on t
ii gt s go in probability as t s 0

iii gt.GE gengin are independent forany 0ft Etn

Nt Law gets95 Nt to

i no Se
ii Nt No weakly as t s 0
Iii NETS INEXNS

Def Let Gn n non be a familyof compactgroupseach
equipped with a Longprocess or a randomwalk We say
that it exhibits cutoff at time to if

dnCtn 1 e n.gg 1 dn tn HE n as 0 Eso

enture dn t dry NE Haarn
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Somenotable cutoff

Random transpositions on Sn to NenN Disconis Shohshan80s

Brownianmotion on diegroups to a lnN Meliot 13
α 41,24

1 Randomwalk on randomgraphs to Cnn Lubetzky sly 09

Extensionto finitequantumgroups McCarthy 1518

Someexamples on infinitequantumgroups Freston 18
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1
If there is so tp and f

a continuousmap non increasing from 1
to 0 suchthat

dn tntcsn was flc CER

zesty
f is a cutoffprofile

t

2mk Cutoffprofile cutoff

2mk A cutoffprofile isonly uniqueuptoaffinetransformation

fuf f f a b for some aso belR

tnsnlultni.sn ftp.sgocsn forsome aso

Somenotablecutoffprofiles

Rmk f c day Dc Haares

Random transpositions on Sn styffenn f
c dy Poillté Poil

Teyssier 19

Randomtranspositions on Spt Freslon TeyssieWong 22
Brownianmotion on Ont Snt

Do has anatomwhen CEO



Brownianmotion on Unt D 24

Dchas a complex non abscontinuous

partwhen c o

Brownianmotion on Host D 24 or 25 To come outsoon

dev Dc Nos

Phasatom



Theunitaryquantumgroup

We call unitoryquantumgroup of size n the algebra
Unt generated by N elements rig eci jen

suchthat

i Emikugh Sig Equkiang 1 i jen ie aig unitary

ii Epm ugh Sij Enunility 1 Ei jEN let gi unitary

It is equippedwith a coproduct A G Ut G UN CCUnt

satisfying
a aig En win uky

It plays the roleof theproduct

Rmk S O Unt O Unt Miji uf antipode inversemap
E G Lint C Miji Sig counit unitmap



orthogonal

Describing UI's representationtheoryusing Ot's quantumgroup

G Ont O Ut huij u.gl denote by oij the image
ofwig through thequotientmap GCU G Ont

Tim Bonics Theirreducible charactersof Ont may be labelled
as An new with

An Pn X1 where Ze Ei Qi

Po 1 P X XP PhatPai n I

Thm Banica If z denotesthe identitymap on II then themop

reiji oijz extends to an isomorphism of quantumgroup
between

OCUpit and its image in G Ont OCI
Moreover the irreducible characters of Unt are the elements

1 24 2472228 zEPznpz 84 7

1 n hp EUN
P
E II

E E Eit Ei C 15 y min g o yI max p o



Some examples It Xyz Ʃ Mii

E't Ʃ i

Zizi ZzÉz
2,822 is not irreducible

Let 0 UN the centralalgebra that is the algebra

generatedby thecharacters

There is a conditionalexpectation IE C UH O Ut

IE C G C G fi xp f gag 7dg



Probability on Lint

Def A state on Lint is a linearmap 4 G Unt e that
is positive aat 0 a E G Unt andunital ell 1

him There is a uniquestate h on Lint thatsatisfies

he h Tx h foranystate 4 on Unt

It is called the Hoorstate ext to 4 A

On a classicalcompactgroup Levy process on UN et to

i No Se i to E nighsSig
ii Nt noweakly as t so liille I as t 0 everbly

iii Ntt NEXNs Ciii ltts It es

k is central to L t is central

All the informationof a tinyprocess 4 is containedwithin its
generating functional

2 fi E



TI Brownian motion

We want to define theBrownianmotion as an E invariantguesting
functional on G Unt

Thm Liao 04
L bA Lévy b 0 for any centralgeneratingfunction

Thm Cipriano FranzKulp 13

C G Ont e
P X II f

Pa dose

G Ont 1 a XI ARmk Such a decompositionexistsforSo

Pbm G Unt Z Z E Z

Solution Centralized Gaussianprocesses are Brownianmotion

Looking at theBrownianmotion on UN

O St Zott

P Zotz bP N

TI Computing



Thm D 2026 We call Brownianmotion of parameter
a B with α β 20 on Unt the centralgenerating
functional L G Ut I defined by

L AG α β PI N β f PaCN
where Pa Pne Pnp B I P X XP Pat Pn i

et XI Pa N exp m

Furthermore the associated Levy process has cutoffat time
to αNenN Moreover we havepartialcutoffprofile more precisely

dn Nen RN CN ntas dry po Dsc c

lip soup dn Nen EN CN dry ya use co

where use is thesemicircular distribution

Dsc PmPn 8mn
De theonlydistributionsatisfying g Pn en



Sketchofproof Set to EN CN

Ides throughmoment convergence

Ytc AI nos exp Ela St
ulna

Int net thp

whatmatters is thecomposition type 111of a

Δ Restricting to a smaller algebra

Denote by an the sum ofall characterswhosetupleareoftypem

x x ÉI ÉI a IT ÉÉ Éi É2

Ez It Est
The irreducible charactersformanorthonormalfamilyfor C KC

xm̅ mym In Pm at

Construct an h invariantconditionalexpectation
IF G Unt G Ut x ̅ I



Compute the limitprofile on OCUN oo

Go ITE

Look at It and h as probabilities through
Exit Ext

95x ̅ to

Ntanotes Dc in
moments Dc Pm e mi

dtv Ntc Dsc dtv be use

C Finishing up on O UN

divley Ftd 0 Do



I Someforthe questions

1 Is thedistance d really interesting forquantumgroups
Absolute continuity iseasilylost in that case and thisdistance

has no subtleties

2 what is interesting in a atoffprofile
Theprofile f
The sequence tn Sn

3 To what extentdoestheprofile f depends on theprocess
It seems theprofile is stronglyaffectedby thegroup's representation

ank
you


