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In type A , webs and relations on webs
are fairly well understood.

But good web blases are not

You canget a web basis by choosing , for
each dual canonical basis element, a
web whose invariant has the same leading
term

This is not so good !



Why is this bad ?
- cannot tell if a web is a basis web
without a lookup
- no strategy for expanding a web
in the basis without computing
invariants

- simple algebraic operations will
look complicated

Laim : Hourglass plabic graphs are the
correct sources for good bases
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m-strands

Def An -hourglassplabic graph is a
ー

properly bicolored graph embedded in a disk
with internal vertices of degreev and boundary
vertices of simple degreeI

Er
ー

ras



A r-HPG has o-1 trip permutationsー

Trip i takes the ith left at each o
and the ith right at each

、
r= 7

trip,(II
= 8



Bef An r-HPG is flyreduced if
it avoids the following crossings of trip
strands :
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loves are local surgeries that preserve

trip permutations.
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There is a square more in each r

r= m ,
+m,

+my+My

This preserves trip permutations
and web invariants



False but good
Conjecture
Move equivalence classes of fully reduced HPGs
are a good web basis for Ug(SIrl
invariants
Moreover they are in bijection

with tableaux
under trip. (W) = prom . (T)

Special cases :
ー

re 니 (previoous tale)
r15 (inprogress w/same people)

arbitrary 2-column case 나

r {
arborcal Case W/cher & Pfanneverny



(basically) Suffices to consider the case
of standard bouns 、lary
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#lücker degree 2 Invs(V02r)

Relevant tableaux are standard of shope z
r=8

蠿



Chris Fraser (2023) finds a web basis

element for each such tableau
.

·Construction is by intricate Catalan combinatories
· has no intrinsic characterization of the webs
· in fact

,
the web basis is dual canonical



# (Gaetz-P-Pfannever-Striker -Swansonzorst
- Fraser's webs

, interpreted as HPGs, are exactly
the fully reduced HPGs with appropriate boundary
- The

correspondence with tableaux is

tripoll) = prom. (T



All internal faces of 2-column webs are

squares .

Only 51r-square moves apply·
The web invariant is constant on the move
class.



Springer (1976) gives a resolution of the variety
ofhilpotents in Shr , fibre XEShr isβ
a Springer fibre partition
_

Springer fibres are for from irreducible :
components [->> SYTCX)

X is almost never smooth
,
but components

can be smooth (not well understood)



#hm(Perrin-Smirnou 2012)
If 1= 2=, then all components of Xx
are normal and CM, but not all smooth

Thm (Fresse-Melnikov 2011)
ー

Combinatorial characterization of smoothness



Thm (Cummings 2025 + e)
For TESYT(rx2)

,

the T-component of
the Springer fibre is
smooth -> the web is a

forest



thm cout Clummings 2025+ EL
Tmooth components X

+c Xu
have the

same Poincaré>
To lie in the

polynomial same promotion-evacuation

→ orbit
2

webs lie in the same
dihedral orbit

Exact enumeration of smooth components,
correcting Mansour (2025)
Equinumerous with a pattern avoidance class
of permutations



erborealwebs

We
say an HPG is arboreal if theー

underlying graph is a forest
Ihm (Cherry-P-Pfannerer 2025 + 2e)
Arboreal HPGs are fully reduced and
correspond to "arboreal" tableaux under

tripoll) = prom. (T
Gives a good basis of the subspace of"arboreal" invariants
This comes from a more general "gluing " operation...



Ihm (Cherry-P-Pfannerer 2025 + 2e)
If WW are fully reduced r-HPGs with10 2

trip (W) = prom .(t) , then

&Set is fully reduced with
ㅣ 0 ]tripa()) = prom.

fuze

So we can handle also
· few cycles
· isolated cycles
· 2-column regions
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Thanks you


