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Main problem:
find a linear basis for the ring SR,,.

Approach:
ST algebras of SW arrangements
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The coinvariant ring:

Rn — Q[X1>X2)' "aXn]/I+
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Superspace:

(Q[X7 (9] = Q[Xl,Xg, ..

where 9,‘9j = —9j0;

-7Xn;617927--

-, 6n]
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Superspace:

Q[X79} — Q[X17X27 o 7Xn;617‘927 DN

where 9,‘9j = —9j0;
The superspace coinvariant ring:

SR, = Qx,0)/SI*
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Sagan and Swanson [SS24] conjectured the following Q-basis of
monomials for SR,:

M = U {x*0,: a < (J-staircase)}
JCIn]
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Sagan and Swanson [SS24] conjectured the following Q-basis of
monomials for SR,:

M = U {x¥0,: o < (J-staircase)}
JC[n]
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» Example

Let J={2,4,5} C [6]. Then the Jstaircase is (0,0,1,1,1,2).
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» Example

Let J={2,4,5} C [6]. Then the Jstaircase is (0,0,1,1,1,2).

N
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» Example

Let J={2,4,5} C [6]. Then the Jstaircase is (0,0,1,1,1,2).

So M contains monomials

x3Xg020405

mOEEE

N

and

x433090405

HEOED

NOT
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» Punchline

Elements of M correspond to filled diagrams like

|

Staircase shape <— skew-commutative # factor

Staircase filling <+— commutative x factor
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For the rest of the talk S = Q[x1, xa, ..., Xy

The colon ideal (/: f) is the kernel of xf. So

0— S/ f) XL s/1

is exact.
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» Transfer principle
Rhoades and Wilson [RW23] showed that it suffices to show
M(J) = {x*: o < (J-staircase)}

is a basis for

S/(r'—f_/)

fy=Ix]1106—x)

jed  i>j

WHEE
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» Transfer principle
Rhoades and Wilson [RW23] showed that it suffices to show

M(J) = {x*: a < (J-staircase) }

is a basis for
S/(It: f)
where
=15 11—
jed  i>j
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Consider the diagram ®s:

O
X5
(@) O
X4 X1 — X5
O O (@)
X3 X1 — X4 X2 — X5
O O O O
X2 X1 — X3 X2 — X4 X3 — X5
@) O O @) O
X1 X1 — X2 Xo — X3 X3 — X4 X4 — X5
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» Example

O
X5
O O
X4 X1 — X5
O ([ J [ J
X3 X1 — X4 X3 — X5
([ o ([ O
X2 X1 — X3 Xo — Xy X3 — X5
(] [ J (] o O
X1 X1 — X9 X2 — X3 X3 — X4 X4 — X5

A defined by
xixe(x1 — x2)(x1 — x3)(x1 — xa) (X2 — x3) (X2 — x4) (X2 — X5) (X3 — Xa)
is southwest. It has h-function (1,2,2,3,1).
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» Non-example

The arrangement defined by f; is not a southwest arrangement.
Eg J=1{2,3}:

(@)
X5
(@) O
X4 X1 — X5
( (@) [
X3 X1 — X4 X3 — X5
(] (@) ( [
X2 X1 — X3 X2 — X4 X3 — X5
@) (@) [ ) [ O
X1 X1 — X2 X2 — X3 X3 — X4 X4 — X5
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Note that f; defines a southwest arrangement.

f) = HXJH(Xj—Xi)

jed i>j
fi =11 TI6s—)
jed i)
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» Example

If J={2,3}, then f) corresponds to the southwest arrangement

O
X5
O O
X4 X1 — Xy
O O ®
X3 X1 — X4 X9 — X5
O O ® ®
X2 X1 — X3 X2 — X4 X3 — X5
O O (] ® O
X1 X1 — X2 X2 — X3 X3 — X4 X4 — X5
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Proof:

0= S/(IF: £) 5 /(I : 7)) = ST(AL )

is exact.
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Proof:

0= S/(IF: £) 5 /(I : 7)) = ST(AL )

is exact.
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THANK YOU!
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