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Speaker: Anders Buch

Title: Powers of q in quantum products and Tevelev degrees
Abstract: In a product of Schubert classes in the (small) quantum cohomology
ring of a Grassmannian, the d-th power of the deformation parameter q occurs
if and only if the Young diagram of one Schubert class fits between two shapes
determined by the other Schubert class, after shifting the Young diagram by d
boxes diagonally. The shapes in this rule naturally live in Postnikov’s cylinder
of boxes. I will speak about a type-uniform generalization of this construction
that works for all cominuscule flag varieties. I will also discuss applications to
computing Tevelev degrees, defined as the (virtual) degree of the morphism from
the Kontsevich moduli space of n-pointed stable maps of genus g, to the product of
the moduli space of curves with n copies of the target manifold. The generalization
of Postnikov’s cylinder is joint work with Chaput, Mihalcea, and Perrin, and the
application to Tevelev degrees is joint with Pandharipande.

Speaker: Laura Escobar

Title: Which Schubert varieties are Hessenberg varieties?
Abstract: I will discuss joint work with Martha Precup and John Shareshian in
which we investigate which Schubert varieties in the full flag variety are Hessenberg
varieties. After proving that every Schubert variety in the full flag variety of a
complex reductive group G is a Hessenberg variety, we show that not all such
Schubert varieties are adjoint Hessenberg varieties. In fact, in types A and C,
we provide pattern avoidance criteria implying that the proportion of Schubert
varieties that are adjoint Hessenberg varieties approaches zero as the rank of G
increases. We show also that in type A, some Schubert varieties are not isomorphic
to any adjoint Hessenberg variety.

Speaker: Syu Kato

Title: Quantum K-groups on flag manifolds
Abstract: We first explain a description of quantum K-groups of full flag mani-
folds in terms of affine Grassmanians, that was conjectured by Lam-Li-Mihalcea-
Shimozono. Then, we explain some of the key ideas that connects the quantum
K-groups of full and partial flag manifolds, as well as these of the full flag mani-
folds between different semisimple algebraic groups.
If time permits, we will explain how these results and key ideas are related to
semi-infinite flag manifolds. This talk will be based on arXiv:1805.01718, arXiv:
1906.09343, and arXiv:2008.01310.
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Speaker: Valentina Kiritchenko

Title: Convex geometric push-pull operators.
Abstract: A classical result of Schubert calculus is an inductive description of
Schubert cycles using divided difference (or push-pull) operators in Chow rings of
projective bundles. We define convex geometric analogs of push-pull operators by
replacing Chow rings with polytope rings (Khovanskii-Pukhlikov rings). In par-
ticular, Grossberg-Karshon cubes and Fegin-Fourier-Littelmann-Vinberg (FFLV)
polytopes can be constructed inductively using convex geometric push-pull oper-
ators. Using this construction we explain how FFLV polytopes in type A can be
turned into convex geometric models of Schubert calclulus on complete flag vari-
eties. These FFLV-models are combinatorially different from the models obtained
from Gelfand-Zetlin polytopes.

Speaker: Allen Knutson

Title: What do puzzles really compute?
Abstract: We survey the advances in Schubert calculus puzzles since 2017, specif-
ically

• suitably positive rules in KT (2-step flag manifolds) and K(3-step) [K–Paul
Zinn-Justin]
• a suitably positive formula for the restriction map
HTn(Gr(k, 2n))→ HTn(SpGr(k, 2n)) [K–ZJ–Iva Halacheva]
• a bijective proof of associativity of the Grassmannian puzzle product, using

3-d puzzle pieces [H–ZJ–Hannah Perry]
• suitably positive rules for the “separated descents” restriction map
KT (Fl(1, . . . , k; n))×KT (Fl(k + 1, . . . , n; n))→ KT (Fl(n)) [K–ZJ]
• a noncancelative rule for the topological Euler characteristic of the inter-

section of three Bruhat cells [K–ZJ]
• a weird symmetry of the count of parallelogram-shaped puzzles,
cλαµβ = cλβµα [Portia Anderson]

Most of these extend to formulæ for pullbacks of motivic Segre classes, which nat-
urally live on the cotangent bundle and generalize to K-theoretic stable classes on
Nakajima quiver varieties. I’ll explain the geometry of this extension, where maps
of manifolds get upgraded to Lagrangian correspondences of symplectic resolutions.
In particular, this leads to a natural non-positive puzzle formula for products of
motivic Segre classes on 4-step flag manifolds.

Speaker: Thomas Lam

Title: Positroid varieties and Catalan numbers.
Abstract Open positroid varieties are intersections of cyclically rotated Schubert
cells in the Grassmannian. I will discuss what we know about the cohomologies of
these varieties, focusing on the developing relation to knot homology and Catalan
theory. This talk is based on joint work with Pavel Galashin.
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Speaker: Leonardo Mihalcea

Title: Motivic Chern classes of Schubert cells: properties and applications.
Abstract: The motivic Chern classes, defined by Brasselet, Schurmann, and
Yokura, are functorially defined classes in the (equivariant) K theory ring of a
manifold X, to which one adjoins an indeterminate y. They may be defined for
any constructible subset of X. I will discuss some properties of the motivic Chern
classes of Schubert cells in flag manifolds, including Poincare duality, relations to
(virtual) point counting over finite fields, and conjectural positivity of the Schu-
bert expansion and of the motivic Chern structure constants. Time permitting, I
will also indicate how polynomials such as the Hall-Littlewood polynomial, appear
from natural constructions utilizing motivic classes. This reports on published and
ongoing work joint with P. Aluffi, D. Anderson, B. Ion, J. Schurmann and C. Su.

Speaker: Leonardo Patimo

Title: Charges via the Affine Grassmannian.
Abstract: The Kostka-Foulkes polynomials are q-analogues of the weight multi-
plicities of representations of reductive groups. In type A, Lascoux and Schützenberger
gave a combinatorial meaning to the coefficients of Kostka-Foulkes polynomials by
defining a statistic, called the charge, on the set of semistandard tableaux. In this
talk we will discuss a new geometric approach to the charge statistic. Motivated by
the geometric Satake equivalence, we relate the construction of a charge statistic
to the geometry of the affine Grassmannian. The main idea consists in looking at
how hyperbolic localization changes for a family of cocharacters on the affine Grass-
mannian and then mimicking this procedure at the level of crystal graphs. As an
application, we obtain a new formula for the charge in terms of crystal operators.

Speaker: Nicolas Perrin

Title: Minimal tangents of wondeful symmetric spaces.
Abstract: This is a on going project with Michel Brion and Shinyoung Kim.
I will describe the Variety of Minimal Rational Tangents (VMRT) of wonderful com-
pactifications of symmeric spaces. I will explain that all VMRT are homogeneous
and describe them using nilpotent orbits and Jordan algebras.

Speaker: Mark Shimozono

Title: Grothendieck to Lascoux expansions.
Abstract: We prove Reiner and Yong’s conjecture for the expansion of Grothendieck
polynomials into the basis of Lascoux polynomials. This is a subtle refinement of
the symmetrized case, the expansion of stable Grothendieck polynomials indexed by
permutations into those indexed by partitions, which was proved by Buch, Kresch,
Shimozono, Tamvakis, and Yong by inventing Hecke insertion. The cohomological
degeneration of our result is the expansion of Schubert polynomials into type A
Demazure characters. The symmetrized version of that is the Schur expansion of
Stanley symmetric functions, which used Edelman-Greene insertion.
This work is joint with Tianyi Yu.
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Speaker: Julianna Tymoczko

Title: Springer fibers and Schubert cells.
Abstract: Springer fibers are a family of subvarieties of the flag variety parametrized
by linear operators and defined informally as the flags “fixed” by a linear operator.
They were discovered by Tonny Springer as he developed the seminal example of a
geometric representation: the top-dimensional cohomology of Springer fibers car-
ries a representation of the symmetric group, and varying over conjugate classes of
nilpotent linear operators recovers all irreducible symmetric group representations.
Since then, the geometry and combinatorics of Springer fibers has been studied in
its own right, and Khovanov, Stroppel, and many others have identified important
connections with knot theory.

When chosen in the correct relative position, Schubert cells intersect the Springer
fibers in affine cells and in fact form a paving by affines of the Springer fibers,
like a CW decomposition but with looser closure conditions. We compare and
contrast what is known about Schubert varieties and the closures of the affine cells
in Springer fibers, including new results about certain families of Springer fibers
that are important in knot theory and representation theory. We will also discuss
some connections to Grassmannians of types B and C as well as open questions.

Speaker: Paul Zinn-Justin

Title: Generic pipe dreams and conormal matrix Schubert varieties
Abstract: In the first part of the talk, I will review Grobner degenerations of
matrix Schubert varieties, following Knutson et al and others. I will interpret this
in terms of quantum integrable systems and discuss how this construction needs
to be generalized. Then I will provide such a generalization; we’ll work with the
”lower-upper scheme” (one component of which is closely related to the commuting
variety) and Grobner-degenerate it. As a byproduct we’ll recover both ordinary
and bumpless pipe dream formulae for double Schubert polynomials.


