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Speaker: Sarjick Bakshi

Title: GIT quotients of Schubert varieties in the Grassmannian
Abstract: Gelfand and Macpherson showed that the GIT (Geometric Invariant
theoretic) quotient of n-points in an r-1 dimensional projective space by the diagonal
action of a projective linear group is isomorphic to the GIT quotient of Grassman-
nians of r dimensional subspaces in n-dimensional complex space by a maximal
torus T, with respect to a T-linearised line bundle. Howard, Milson, Snowden and
Vakil gave an explicit description of the generators of the ring of invariants for n
even and r = 2 using graph theoretic methods. We give an alternative approach
where we study the generators using Standard monomial theory and we will es-
tablish the projective normality of the quotient variety for odd n and r = 2. We
also give necessary and sufficient combinatorial conditions for Schubert varieties in
Grassmannian admitting semistable points.

Speaker: Haibao Duan

Title: Schubert’s problem of Characteristics
Abstract: In his fifteenth problem Hilbert asked for a rigorous foundation of
Schubert’s enumerative calculus, where the most challenging and durable part is
the problem of characteristics. This is the main theoretical problem of the enu-
merative geometry of the 19th century, the central topic of the pioneering works
of Severi, van der Werden, and Ehresmann. In the course to secure the foundation
of intersection theory, A. Weil attributed the problem to the determination of the
cohomology rings of flag manifolds. In this talk we present a formula for computing
Schubert’s characteristics, as well as a system description for an algorithm solving
Weil’s problem. We present also examples illustrating the usages of the formula
and the algorithm.

Speaker: Sara Angela Filippini

Title: Finite free resolutions, root systems and Schubert varieties.
Abstract: I will discuss the link between finite free resolutions of length 3 and
Kac-Moody Lie algebras related to the T -shaped graph Tp,q,r following work of
Weyman. When the graph Tp,q,r is Dynkin, the resolutions are related to certain
intersections of opposite Schubert varieties with the big cell of the homogeneous
spaces G(Tp,q,r)/P , where P is a maximal parabolic subgroup, as shown by Sam
and Weyman. A similar link also holds between Gorenstein ideals of codimension 4
with n generators and the root system of type En. I will explain this relation and
describe several examples as well as recent developments obtained in collaboration
with J. Torres and J. Weyman.
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Speaker: Letterio Gatto

Title: Schubert Calculus on Grassmannians and Vertex Operators
Abstract: The purpose of the talk is to survey, through a list of examples, how
the vertex operators occurring in the description of the celebrated Boson-Fermion
correspondence, also introduced in Macdonald book in a different language (p.75,
II edition), enable to restyle the formalism of Schubert Calculus on complex (finite
dimensional) Grassmannians. The gain is simplifying the combinatorial shape of
a number of classical formulas as well as speeding up many computations. Some
remarks on the number fλ of Young tableaux with shape prescribed by a given
partition λ will be proposed. Based on previous work with O. Behzad, P. Salehyan
and I. Scherbak.

Speaker: Daoji Huang

Title: Schubert Products for Permutations with Separated Descents
Abstract: We say that two permutations w and v have separated descents at posi-
tion k if w has no descents before k and v has no descents after k. We give a counting
formula in terms of reduced word tableaux for computing the structure constants
of products of Schubert polynomials indexed by permutations with separated de-
scents. This generalizes previous results by Kogan ’00, rediscovered using different
methods by Knutson-Yong ’04, Lenart ’10, and Assaf ’17, that solved special cases
of this separated descent problem where one of the permutations is required to
have a single descent. Our approach uses generalizations of Schutzenberger’s jeu de
taquin and the Edelman-Greene correspondence via bumpless pipe dreams. This
talk is based on arXiv: 2105.01591.

Speaker: Jakub Koncki

Title: Stable envelopes and motivic Chern classes for cotangent varieties
Abstract Stable envelopes and motivic Chern classes are two families of charac-
teristic classes in torus equivariant K-theory. Both of them deform fundamental
class of certain subvarieties. I will present these two families and show that for
a homogenous variety the motivic Chern class of Schubert cell coincides (up to
normalization) with the stable envelope in the cotangent variety. The talk will be
based on joint project with A.Weber and generalizes the previous results of Aluffi,
Feher, Michalcea, Rimanyi, Schurmann, Su and Varchenko.

Speaker: András Lörincz

Title: On the collapsing of homogeneous bundles in arbitrary characteristic
Abstract: In this talk, I present results on the geometry of equivariant, proper
maps from homogeneous bundles over flag varieties, called collapsing maps. Kempf
showed that, provided the bundle is completely reducible, the image of a collapsing
has rational singularities in characteristic zero. We extend this result to positive
characteristics showing that for the analogous bundles the image is strongly F-
regular if its coordinate ring has a good filtration, and we give several criteria for the
existence of the latter. We also show that in this case the images of collapsing maps
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of homogeneous bundles restricted to Schubert varieties are F-rational in positive
characteristic and have rational singularities in characteristic zero. We further
develop a technique for finding defining equations of collapsings. Our results give a
uniform, characteristic-free approach for the study of the geometry of a number of
remarkable varieties: multicones over Schubert varieties, determinantal varieties in
the space of matrices, symmetric matrices, skew-symmetric matrices, and certain
matrix Schubert varieties therein, representation varieties of radical square zero
algebras (e.g. varieties of complexes), subspace varieties, higher rank varieties, etc.

Speaker: Mateusz Micha lek

Title: Schubert calculus in algebraic statistics and matroid theory
Abstract: Based on the cohomology ring of the variety of complete collineations
we define the chromatic polynomial of a tensor. This setting generalizes and unifies
chromatic polynomial of a graph, maximum likelihood degree for linear concentra-
tion models and characteristic numbers of quadrics.

Speaker: Colleen Robichaux

Title: The ABCDs of Schubert calculus
Abstract: We collect Atiyah-Bott Combinatorial Dreams (A.B.C.Ds) in Schubert
calculus. One result relates equivariant structure coefficients for two isotropic flag
manifolds, with consequences to the thesis of C. Monical. We contextualize using
work of N. Bergeron-F. Sottile, S. Billey-M. Haiman, P. Pragacz, and T. Ikeda-L.
Mihalcea-I. Naruse. The relation complements a theorem of A. Kresch-H. Tamvakis
in quantum cohomology. Results of A. Buch-V. Ravikumar rule out a similar
correspondence in K-theory. This is joint work with Harshit Yadav and Alexander
Yong.

Speaker: Evgeny Smirnov

Title: Pipe dreams for Schubert polynomials of the classical groups
Abstract: A classical result of Borel states that the cohomology ring of the full
flag variety GL(n)/B is isomorphic to the polynomial ring in n variables modulo
the ideal generated by the symmetric polynomials with zero constant term. On the
other hand, this ring has a remarkable basis formed by the Schubert cycles, i.e. the
classes of orbit closures of a Borel subgroup in GL(n). In 1970s-80s J.Bernstein,
I.Gelfand and S.Gelfand and independently A.Lascoux and M.-P.Schwartzenberger
constructed an explicit collection of representatives of the Schubert cycles, known
as the Schubert polynomials. These polynomials have many nice combinatorial
properties; they are obtained as the generating functions of certain diagrams (con-
figurations of pseudolines), known as pipe dreams. In particular, their coefficients
are positive integers. The same problem can be considered for generalized flag
varieties G/B of other classical groups: G = SO(n) and Sp(2n). The Schubert
polynomials for the classical groups of types B/C/D were defined by S.Billey and
M.Haiman in 1995; in 2011 T.Ikeda, L.Mihalcea and H.Naruse have studied their
T -equivariant analogues, i.e. some ”nice” representatives of Schubert classes in
the T -equivariant cohomology ring of G/B. I am planning to describe analogues
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of pipe dreams for these cases, obtained in our joint work with Anna Tutubalina
(arXiv:2009.14120).

Speaker: Peter Spacek

Title: Landau-Ginzburg models for the small quantum cohomology of cominuscule
homogeneous spaces
Abstract: We will describe the results by Marsh-Pech-Rietsch-Williams to de-
scribe the small quantum cohomology rings of cominuscule homogeneous spaces in
terms of canonical Landau-Ginzburg models, i.e. in terms of the coordinate ring
of the complement of an anti-canonical divisor modulo relations generated by the
derivatives of a potential. As a consequence of the geometric Satake correspon-
dence, this coordinate ring is described by a set of projective coordinates (called
“generalized Plucker coordinates”) that correspond one-to-one with the Schubert
classes of the (quantum) cohomology. We will also present new canonical models for
the exceptional family consisting of the Cayley plane and the Freudenthal variety,
as well as progress towards finding a type-independent approach.

Speaker: Jacinta Perez Gavilan Torres

Title: Minuscule exceptional Schubert varieties
Abstract: I will talk about Schubert varieties in the homogeneous spaces G/P ,
where G is an exceptional reductive algebraic group and P is a minuscule parabolic
subgroup. By computational methods as well as hands-on analysis, we explicitly
describe the defining ideals of the intersections of these Schubert varieties with the
big open cell. We show that some of them as well as their resolutions are related
to well-known ideals. I will motivate our results and explain how these ideals arise
in commutative algebra. This is joint work with Sara Angela Filippini and Jerzy
Weyman.


