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Castotcharacters

Periodic difference operators infinite periodic
finite band matrices e.g Jacobi matrices

spectral theory integrable systems
periodic Toda lattice discrete KP hierarchy

Poisson varieties with group actions
Poisson Lie groups Poisson homogeneous spaces
integrable systems representation theory

quantum groups
Generalized cluster algebras
combinatorics Lie theory repins of algebras
higher Teich muller theory

ClusterstructuresonPoissonvarieties.m






































































































































Ingredients
Boissous ide Cluster Algebra Side

InitIET his
ta Q

XX Xy Xu Xna Xu m

Xi X Wi Xix
quiver

i in i min BarEttiOhem
A adj Q Bahxchtmadjacency
Xi homogeneous under matrix
in
OCU film action

Kao six.is UxI Exchange Relation
K E H nih Xa Tf X t M Xj

Yi F _Ti Kik G e cQ KH EQ
XT homogeneous under

Icu Calm action 13 44 O Quifterfhuotation

explained belowregularity
xix E adjacent

seed
Completeness
Any elements in OCU

is a Laurent Poly as 641 E Upper Cluster
a

in terms of any
Algebra A He Q
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Exampled Cluster algebra of finite type Ann
Yang Zelevinsky realization

6 64 G E'BiBenB a

ff jJ 954
Coxeter Double
Bruhat Gel

Initial Seed D
ya M

Clustersformations

DEFY
Be B

TETE Ptolemy
Hirota

That's'elatxiiiiiisisien






































































































































Examples Reeddoubladn
D GL GLX GG diag G x G

G standard
P L groupA L L y

dual

D Glu is itself a Poisson Lie group
with quadratic in terms of
matrix entries of X Y ED Glu

det xXtnYn2I Initial seed

TÉII m
Exelin

HI Il
Bet Usual cluster transformation at

does not produce a regular function

Remedyin Replace by a longer relation

II Y L I f deff y XtxuY

det X ut t c XY yuh t dety Ye
tTh Casimir

T
This is a generalized cluster transformation





























































































Katy
ÉÉÉx test

stagger
Hooky

ne f n

dense minors of X 1 of Ymixed determinants

If tieffetgitalized cluster structure
on D Glu

ii regular complete razed cluster structure
on Glu

iii regular complete generalized cluster structure
on 64

11 conj class in Glu A Bae
N Btw
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Variables function of U lYm






































































































































KeyIdentitts

I pflynomialsinAW

Initialffstigeiggineigatii
by Chekhov Shapiro

Each non frozen vertex QQ now has

a multiplicity di and a string of
coefficients pi Pio Pi Pid i Pid
attached

X IIERYI.pt 4 i






































































































































4,5 1 xi
a J v.ci i xit

ia J

Coefficient Mutation
2

Fear Picde r

Alodified Quiver mutation
2

De De

fifa arrows
n r tOi Oi

die arrows

Under these definitions all nice properties

of cluster algebras remain intact
Chekhov Shapiro Rupel Nakanishi Nakanishi G S V

Source of Examples Periodic Staircase Matrices
mum

2 EB III see.in IIor i s nties
Ed r n

e i

E i i inaineaiones
e
n

e

n






































































































































A

Remove 1st row from each block row

Reducible matrix with maximal irred

component Q L of size Nor Kan

Example dez
y n C ez

I Edi a
a bzClydeez 1 As 5

i i i Tn 515595E't
A biCTD et IL a b cider 1

q
ad

I Gzby dies l byC d

i i
I iii if

e

Define ye det 01cL
Ci N

Then
deff B 1µA xn CA Milk

em
and

a master identity

e.yeit zeimdfcn.tnyCAiutBiijeipolynomial in A B

Can one use this as a generalized
cluster transformation YES






































































































































Example

2 iii it p
794

4 I

I
NICu DCK

t.lyY Lia t Ma X B is a Poisson

submanitrinGIX w r t

trigonometric R matrix bracket

THI A family Yi i c ck nch ily together

with the quiver
defines a regular

complete generalized
cluster structure

compatible with
the above






































































































































CLARE Cluster algebra of finite type Ann
Yang Zelevinsky realization

6 61 G

If D4 y c

standard P L Coxeter Double
Bruhat Gel

Initial
thy

flustrinsformations
i atxiiijDyaDdI.Q.gg YataIEshi

I

Dan
Ptolemy1I 9
Hirota

That.EE iiy'ehdetxiii isisien

periodic case Analogue of the Yang Zeleviushythm
3 diagonal periodic matrices

TUM For 1 2 the generalized cluster structure
Tove is of finite type Cu and

cluster variables a distinct dense principal
minors of L of size shy






































































































































Remarks A monoidal categorification of the

generalized cluster structure of the

type was used by A Gleitz in the

study of repins of Uglies at roots
of unity following the work of
Hernandez and Leclerc

The Grothendieck ring of
certain tensor subcategory of fin dim rep'as
of Uq Ste I gen d algebra of

type Cen e order of q
Gleitz conjectured a similar result
for U SIE
Gleitz's conjectured generalizedquiver

is mutation equivalent to our quiver for Lan
with frozens set to 1






































































































































IIT.tt

t

tiITmtur

F quasi cluster isomorphisms btw

Green G BYE E Kotte
Band matrices of width It
withimildinsonaldy Lof the Hernandez

revs44q11

I P Grant B ik
I I

ivy q
ti

tuhrepn.cydicsymmetri.BY't't us Line
Intel diag f periodic
band matrices

Carli h m Gr kin PhD
pack lfixed point lotus irred component

under lth power containing pos points
of the cyclic shift studied by C Fraser

q e e th root of unity






































































































































Condition Kel needs to be removed but
the initial cluster for Lye is defined
in the same way with master identity
responsible for a generalized mutation extended

matrix pencil us matrix polynomial

Iso specify coeffs of the generalized
cluster relation in Duck l do not depend
on an element X

E conjectured by C Fraser
Generalized cluster structure in an

appropriate Grothediede ring for U set






































































































































CationsApplications FarterDirections

Spaces of twisted projective poygous
phase spaces of pentagram props and
their generalizations

Cluster structure in spaces of
matrix valued polynomials compatible with
the trigonometric R matrix Poisson bracket

All of the above require replacing

Idiagonal block periodic matrices with

arbitrary bandwidth block periodic matrices and
extending construction of the initial cluster V

key identity r
generalized cluster transform V
















































































Exotic cluster structures in Glens

Belavin Drinfeld P L L
22 L y 52 222,43

j
at Yakima's combinatorial data

2 periodic matrices
a generalized relations

Woo new map Dss

i
DA

MIDI 0



Thank

You


