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Distribution of Listu]

anck when
n= 65

Chen's Conjecture [Anik] is log-concave : Anky Anikt
An

Bail-Deift-Johansson Sank] converges
to the Tracy-Widom

distribution of random GUE matrices as n
-> 0

.
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Theorem (Rhoades)

Escw) : weOn] descends to a basis of

C[Xnxn]/In .

This is the standard monomial basis

w . r .t the Toeplitz order.

CorHilb (k[Xnxn] / In i9) = ann+ an,19+---tan , ,9
n-Liscw)

=29
WeGn
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Graded Module Structure

Recall that In isgenerated by
Xi

G : What is the

Xij
·

Xiij graded) GuxOn

Xoij ·Xiij representation structure

Xi
, 1 +Xi2 + --- +Xin of KIXnxn]/In ?

Xij + Xzj +...
+Xnij
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([xnyn]/In)dEvev
X =n-d
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Orbit Harmonics

zen finite locus of points

2)(z) = &fe ([X ,,
"

, Xn] : f(z)= 0 VzEZ]

grICE) associated graded ideal
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Orbit Harmonics

point locus Z R(Z)

regular En-orbit Coinvariant ring (Kostant

Snorbit u/stabilizer En Tanisaki quotient Rn (Garsia- Procesi)

Ordered set partition locus Delta-Conjecture ceinvariant ring

(Haglund - Rhoades - Shimozona

interior Lattice points of zonotopes Rings yielding Donaldson - Thomas invariants

(Reineke - Rhoades - Tewari)

X-tableau Garsia-Haiman module Vx (Haiman



En as matrices

w = [4 , 1 ,
2

, 5 , 37E55
00010-

= 10000
EMatnen (C)
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0000
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-



Theorem (Rhoades)

In =gr](5n)
Note that I(On) contains

Xij - Vij

Xij
· Xiij'

Xoj ·Xij
Xii +Xi+..

- +Xin - 1

Nig + Nig
+... + Xhij - 1



What other matrix loci can

we consider ?
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Colored Permutations

Gnir := Ir2 En

One-line notation w = [4 2537765 ,3

=

000 oE
Matrix form O 10 O V

000 0 E

2xi/3 00 I 00

y = e
er O 00 O

-



Colored Permutations

Conjugacy
classes of En,r are labelled

by r-partitions of
n :

A = (x*, x, . . .,
(- )

s .
t.xi =n



Theorem (L .)
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w = [73671842576683
C , (w) = G(2,3) , (6 .4)]
((w) =&(3 ,6) ,

(8 ,5)3

S(Co(w) = 3 (4,73 , (7 , 813

S(W) = X213 ·X6 . 4
· X36 · 4855 ·Xi · Xis



Theorem (L .)

Escus : woEnir] descends to a basis of

R(Gn ,r) .

This is again the
SUB

writ .

The Toeplitz order.
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Graded Structure

C[5n, r] E (EXnxn]/2(duir) ER(Gnir)·
as Gnir*Ghir modules graded

Theorem (L .)

(R(Gnr))e = End (V
*

)
Alth

r · xi+ (x =r-d
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Matching Locus

MnEn
w= (14) (27) (35)(6)(8)

EMs

&

T g12 = ijj
-

Symmetric permutation matrices
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Perfect Matching 'Locus

PMnCMnCOm

w = (14)(27)(35)(68) EPMs

& *

12ijji

Symmetric permutation matrices wh diagonal
entries 0

.
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On acts on Un &PU by conjugation

Frob (CIPMn])= Sn2[S2]
Aslehysm

=
all parts even



Theorem (L .,
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, Zhu)
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w= (14) (27) (35)(6)(8)
EMs

#

&

12 ; ij6 -

m(w) = X1
,
4 Xzi X315

Theorem (L ., Ma ,
Rhoades , Zhu)

Em(u) : weln] descends to a vector

syace
basis of R(Mn).
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Cor

Hilb (R(Mn) : 9)= (d) (2d-D11

Hilb (R(Mn) ;9) is log-concave
and top-heavy



Graded Structure

Theorem (L .,
Ma

,
Rhoades

, Zhu)

Frob ((R(Mn))a) = Se[Sz] .Smad



Theorem (L .,
Ma , Rhoades ,

Zhu)

gr[(PMn) [C[Xnxn] is generated by
Xi

Xvij
· Xiij'

Xiij
· Nij

↓ is1 +Xizt ... + Xish

Nig + Xzij +... + Xnj

Xij-Xjz
Xi i Ex . ]
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Theorem (L .,
Ma , Rhoades , zhu)

(R(PM)E Vi
Nru

Xeven

Xi= n-2d

We do not have a basis for RLPMn)

Cor Hilb (R(Mn) ;9)=I had a
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Distribution

Baik-Rains as n->0, The coefficients of
HiLb(R(PMn) ;9) converges

to the Tracy-Widom
distribution of random GOE matrices.



Future Directions



Equivariant log-concavity
V=Vd graded G - representation.

G - equivariant log-concave :

77 : Va-Vat
-> Vavd

that commutes with the action of G.
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Conjecture (Rhoades)
RISn) is SuxGriequivariant log-concave.

Conjecture (L .,
Ma

,
Rhoades

,
Zhu)

R(Mn) and RCPM) are En-equivariant

log-concave.



Other Matrix Loci

· G(rip, n) (Onir =G(r , 1 , n) (

· Weyl groups Is
and Fy

· Other cycle types in En
Le .g .

1 big cycle , derangements , etc)

· Contingency tables (Oh-Rhoades)



Thanks for Listening !
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