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Intro
↓

Mini Matrix model ? (1* )
2

lit Lies LargeNPEs,S?

&dimLie STE

S =-gigke to [Xi ,XR][XXe] + gift-XiX;
-> E .O . M . X:: Hermitian Mat .

[X : [Xi , X;]] = - Xi i=Ind

Killing metric diag / , 1, ; 1) &E
1 Ishibashi-Kawai-Kitazawa-Tsuchiya (

↓
(Yang-Sivakumar, Asano-Nishimura-Piensuk - Yamamori

,
etc.)

IKKT matrix model mass-deformed
-

S = SIKKT = tr( [Xm,
X3+ *X*Xu)

·FBIF
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(M, , 3 ,
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E,
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Lie-Poisson ** 534 Lie st
xi + * [xi · x; 3 = figXR E XieY , [Xi , X; ]= ifiSXR



2.(5)453] Cf. Hasebe's talk . 4
f
(Madre, Hoppe)

BuzzyS2
,
R3 : J

. Goharu ,
AsE

.

su(2) case - 24(2)
*
= #

(4,
32

, (3) ER3 with An(2) Poisson str.

Exa , ((p3 = tabcxc - Kirillov-Kostant of (a)
*
) -> Poisson alg.

Asus = (KE], , 5 . 3) : Poissonite alg.
f Asn(2) : Polynomial on

3

f = fo + falla + EfabDaDp+...

fai - An : completely sym.

VR: R-dim Vect
.
Sp.

Sp : Asuzs -> gl(Vk) : linear
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Step 1 . An(2)*=RR3- St

VK : R-dim Vect
. Sp . (Liet(

8p : Asuz) -> End (Vk) : linear

xt = xa...XamEn((1)=JaJar ItTS
O (m>to

EL Ji (i= 1 -3) It An(z) basis

(Ji , jj] = Eijk Jm (Spins, dim = 25+ 1 = te rep)

En(xi) = GJi [EmPli) , Enk; )] = in fin; GrD(n)
+O()

IF" S'cESt2"IEtili h +07"F
=

# 35
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Def)
. Casimir Polynomial Kirillor-Kostant>
: d-dim Lie alg . [i ,Xj] = figXRf
Ang := (([x] ,

·

, 5 , 3) &xi
, xj3 = frXR

x= (x , . . ., xd) Lie-Poisson alg.

↓fo
ev Casimir poly.↳ [x , fx)= 0

i = 1, 2, ..., d

Au(2) 1 : 152 :Ra HE PE f gabyaDy

Gr(fix)= gab JaJh : Casimir op .

= (**= 1) Ab
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h(fr)= gab g(xa) &(b)=K

k+4 fixed

R Enb(Vr) $2
& it $2 !

O function on $2

[x] :3t
↑F"PIL

I((:= 5 90()(ak((a) - x2)(9xxE D(x]]
Eg of S2

i.e .) [/c) < KE] ; module
v f c [(c) , Ygx) -> ((x] = fx9x)[[()

~ ((/[()52 tiny:S



Step2 . 52 545 8.

GA/It : KEYICIE S2) -> End (VR)

[f] = [H] - GARK[f]) = GrIff)
Y

f(x) = &x)(894(a) - r2) + Vf Step1 14
M ↑

I (C) ICINE

·well defined Fuzzy &2

· [SA/Kf31., SA/it([g])] = it ENt([f],[833) +0(t)
· GA/IR)[f] . [9]) = GAt([+3) · GAt(g3) + O(t)

↓ - FSX E 3



of (dima = 4) 9.
D LiealgTESTEDEEX
RE
* (Lie* SE ?"Frit

↓([e]sEnd(VM)
↑=()= 904

/I
,
M

rep S

A
->End (va)> End (Vm)KEYHay

↑ ↑

Casimin (i) Casimir Em(ib)

f(x) = h(x) +V()E Da)

[f(x)] = [ra]
- GU/([]) ->I[A~ (x)

= 2a= x = [aI[XI] lIKNu
I



GAI
,
M 10.

KEY HayEnc(ve) End (Vm)

casimin (i) casimir Su(ibH)
-

Def)
. 8/

,
M

: Ag/IlC -> End (Va)

/I
,v
:= Rue Gra = RiProG↓

Ihm. SAM is a weak M .
R.

38x
.

u([+3),9a/m)(q3)] = 792f,1933)+

Ihm,

8*/ ,u([f]
· [8]) = 8A/M(2f3)8A/z,u((93) + GP
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i GAIM It .

"dEETlI"It i

eX)
. as= Su(3).

(P, 8) rep. fundmental weight rect.
+

· Highest weight M = pW, + GW2 ,
1P. 8) : Dynkinlabel

2)R (D) ,
SiRaHITY

&, 1P.g1((()) = r Id 2 t(p
, 91 :=g)

84/1
. (p.9)((z(x)) = G C(4,8) Id G(x) = r2 (5")ESX
-> S

,
14,81-t ((pg) = 0 S * 27113ak.((x) = h(s(p,8) E
#3485

, 19,9) a Ker .

~E

[Kirillor-Kostant - Sourian]

PER STAS LieEEE
* ES4
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B

Prop . (AS)

% : Liealg . dimg = d
,
rank a = r

Su : R
*

-> End VeE

xi # qu

↓ (m) *3kih
* Cr(x) = * EDEL

dimV" -> + (t -> 0) 2 +3 BYT

Su a /IK3 .

- FRESI2"

lim" (: (1) = X : (i,; r) &VIF E3.
h -> 0

-> EEEFYEEIt.St
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Verm S

Pa : vm ->v projection

: c -> End (V) : irreducible rep.

Su: · base ta P((i) =: ema

=thhD ... I tim ViEIR

[Pu(li) · Pull; )] = fi Pultr)
[em

,
er] = En eja

not depend on
"a"

& Casimir Op .

(k-+h) ↓

By Cajema) =t() Ida = XP

we fix each tra
-> Everything extends to the case of red rep.



Def) &Im : An/lc) + g((vm)=gl)VT 14.

G
,
~
=Rio

R ge(m) R

KayMa Ru
P -> gl(va)
A

Vag[m/I(c) gl(V

[Gr(rf) (n=m
,

] zalseii, zasei

↓ (f] = [11]t · 1
J

F
(M,Mm)

↳

15Ne

F
(M,Mm)[Gr(rf)(n=mate() e

Then

[S]), Em((9])] =(M)8FM 1997],[933) + O(h"

G ([f][8]) = GE
,
uKf3) · SY,593) + O(t)



Ex .) Fuzzy R3
15

8pir : Asu(z) -> Matp(K)
CaiDamn mrs & Jaras"Jars

5tSm

where Ja : a generator for E-dimirre . rep ofan (2)

gab JaJb= If= 1) Im I
h/k , r) is determined by

Er
,r)-1) .

= r2

Consider R=
When K+4. +0 ,

-0
, Vit-ri -> o
-

I commutative lim -0 t

# is densely foliated by $2



Singular foliation 16.

LR3
Au(2) case : -

~SUcYuses
- Sh

↳
su (3) case : xznxg IRS

~ s"2nd Casimir

~
sus4+2 3rdCasimirS

& KP2(X ,
=Xc)

I ·
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.

as= An(3)
.

D (P, 8) rep . /fundmental weight rect.
· Highest weight M = pW, + GW2 ,

1P. 8) : Dynkinlabel

dimVip,g) = t (p+ 1) (g+1) (p+g+2)

((p,g) = = (p-g2+P8) + (p + 8) 248
((p, 8)= (p-8)(2p +y +3)(p+28 +3)

Step1 .

Fuzzy IRS
ERS

Let's def
. Sig : Asus -> gl/Vipg) , similarly.

(p
, 91 :=g)

- ~ : some fixed constant
.
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Lem
.
EFEEnBY (Pu

,
En) sit.Sim

limSu(((x)= CPS))I = URI
E

where- RIt) ⑤ · R(O) = - 5

↓
· RID=
· RIt):EttDI

Lem -
& [xRS= G =R
Let D be a dense subset of[*] D:DOR
Then

,
J = & Y

L





Step2 . [(C)(X) = ((z-r) 19 .

8
, (Pu,qu) ([f])

= G (rf) (If v = N(p, g) (
- f=h+- h+[(((X)

Step3 . &(Pn,n) / PutEr = & 3

In = 1 = 0, ...,-1,Am In1232 "
En k->AT"** +S
!& Roo

↓20k-A

! Roo

: k= 1 , 2, --Step4.G to intA/I, (Pr,n)

~ sucsy+c

too
g7->

- 1
.
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Thm :Cpt .
dim = d .

rank % = W
.

C") : DiRa Fr Y n= 1,2, ; r

Sm :=(x-IRP) (Ry - Xm = 03
.

D(x]/[(C) :Sr

&
Su ,M

: <&>/ [(c)
-> End (VM) :Suce

#- 0 (dimV-0)PEN" Sr

3 ta Te-
⑰BEERZASre =

tE +75211



6. Summary ,e 21 .

R RR
KayHay

ge(m)
U· i -> gl(va)

↑ Vag[m/I(c) gl(V ↑

an Algebraic variety A Irreducible rep -

defined by inv , polynomial of o. each repeCoadjoint
1 ex . S3)-> (Fuzzy&") orbit .

0 In dimV-> A

·-> 0 I commutative alg).
· The increasing family of subvarieties (Joadjoint orbits)
becomes dense in the original variety .

· We can generalize"case to C:< = X: (Casimir)
in a compact semisimple Lie ag .

case
-
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