


Example : The symmetric Su =L Ci
, j ) / is icjsu )

Su
= g n x n permutation matrix Z E Gluck)

Hij = Ycxi - xj ) t fixed by Cig ' )
A- Csn ) -

- I Hij } - V C
, ni

- xj )

Examples : the generalized symm . qp (monomial ) qp
Gcm ,

m
,
n ) = Cm { Su wreath prod

Gcm , m ,
u ) = ) nxn permutation - like matrices

( dwelt Yano euteies = mth roots of 1
&}

GCI , I , u ) = Sn
Hij = V ( Xi

-}Xj ) where 34=1
a- cam . must -4,7¥; exit HE x:D



Some reflection arrangements :

x-y¥¥"-

# XtZ

X-Z

A (GG , 2,3) ) Elp
' A-( GG, 3,3 ) ) Elp

'

Thin [ Shephard - Todd ?
The irreducible complex reflection groups
belong to

• I infinite family Gcm
, p, n ) monomial

- 34 Sporadic groups Gz - Gza of rank 2 do 8

Example : monomial gps include Su
,
Cu
,
Dn

sporadic gps include Weyl qp Es . Ez, Ez

-

G acts on Span } Xi , . -, Xu}



The [Chauelley , Shephard -Todd g Serre )
G is a refl . qp , char k t IG I

⇐ RG is a polynomial ring i - e .

RG = k [ fi . . .

. fu ] fi . . -

. fu alq . iudep .

Examples : . k[x . . . . . xn)
S"
= k Ee. . . . . en ) = k[pi . . . , put

ei = elem . Sym poly
pi =
I xj

i

• k [x, y , z ]
9333)

= k [xyz , x3ty3+z3, x6ty6tz6]

Def : Bend R ) = R¥
,

⑦
. . .
⑦ R¥u

Der:(R) - 3 TEDer.IR ) I got -_ if Agt G }
11

the Rb -

mod of G - invariant K-deriv .

Thin If G is a refl . gp then Berk CR ) is free
of rank = rank G .

⑧



The [Derksen - Sidman ]

If X is an arrangement of d subspaces then reg IG)Ed .

Det . The codification of a hyperplane arr .
is the set of intersections of c liu .

in Iep hyper -
planes in the arrangement .

° The mthfateuiuq of a subspace arrangement X
is the scheme defined by
IG)

'm '
= ICH ) m n I(Xz)

m n .
- - n I ( Xd )m

Results :

e X = union of code
-

m c cooed subspaces
Betti # '

s of IG)
'm '
→ Biermann

,
De Alba

,

Galette
,

Murai
, Nagel,

Remer
,
O
'

Keefe , S .

• x = star configuration↳
by Seram ita .

Betti A- '
s of IC x )X

' reduce to
Harbourae

, Migliore , Nagel
• X -- star config of hypersurfaces P .

Ma utero

containmeutprob.ly : For which r, m is IGT's ICXJ?



joint with BenDrabkin ArXiv : 2002.05353

Syzygies#Reflection groups
*sit:incite

containmeutproblem-i.fr which r, m is I
"I IG)

'

?

Thin [Ein - Lazarsfeld - Smith , Hochstein - Huneke, Ma -Schmale ]
If I is an guide'm ideal in a regular ring with

AHI) = c then I car) E Ir
,
fr? i

.

Say I iscont¥ if I
"" ' #Ir for some r.si .

Example :[Dumnicki - Steinberg - Tutag
'

- Qasim's ka ]
X = sing locus of A- ( ol 33,3) ) so c=2

then IG)
" 's IG)

'

but
I

B)

¢ IG)
-

so IG) is containment tight
Question : which reflection

A (GG,3,3) ) arrangements have cont -
tight singular loci ?



Notation : TCG) = ideal def .

the sing - locus of ACG)
2. I

.Generatorslsyzygiesforf.CI
Thin Lef G be a refl . gp w/ RE KEF , . . .

, fu ]
""

diet 187,71 --Hiaasen
" " '

Example pi-zx.si I oof÷ I =/ ! !!
.

- - -

I ! )
ninred.com#x

= IT ( Xi -Xj )

Fett , htt (G) = 2
Cont . =

tight

ExampGofo for f cops, 3,3) ,
d
' gtauihtneut

-

I 8f÷M =/ a xyz a x3ty3tz3/= 1¥} ¥! /
J ( 613,3 ,

3) ) = Iz (&
Remark on case G)
-

The Euler derivation 2 E- Xn off
,

t
. .

.
txu ¥

is always a basic derivation

so if JCG ) is in case G) it has a linear syzygy



⇐ Mon) containment's

[
case r=2

,
e- 2

stable cont

#m previously known
holds

-m⑤
new examples of
god
"'

f TCG)
'

ideals in P
"

,
Ps

,
Pb
,
P
" '

cont - tight
• Reduction to low emb .

dim

Lemuria( Drabkin )

goes
cm 's gear⇐ LCH) HETCHY

for HSG with 3 's rank H E bight CIG5) Ertl

• Syzygy criteria in emb .
dim 3

Thin [ Grifo - Huneke -Mukundan ]
If ye tix , y , 77 ,

char k¥3 , J perfect , htGH
then

u (
ideal entries of Hills -Burch mat off) E5-

= > y 7£ J2 .

↳ case Cz )

= m
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Stablecontainmeuts-
For us c=Z ,

so stable conj is f
Gr - ' '
s yr, fr >So

Question : For rank G > 3
,
does the stable

containment conj hold for Tco) ?

In particular is Tco)
" '

egg
' ?



r


