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Pesysbrarsl

B 2014 romy mamu ObLIM MOJIy9€HBI HOBBIE PE3YJIbTATHI O CTPYKTYpPE TPaIyH-
POBaHHBIX TIpejcTaByieHuil anredp Jlu u cooTBeTCTBYIOIMUX MHOrooOpasmsax dia-
roB. I'pagyupoBka, 0 KOTOpOil uaér pedb, mpoucxomaut u3 dpuabrpanun Ilyankape-
Bupkroda-Burra ma yrHuBepcanbHOU obEprhiBaforeil anredpe. Ilpucoemumuénnas
rpaayupoBannas aireopa mjsa [IBB dbuabrparmn koMmMyTaTuBHA; TAKUM 00pa3oM,
u3ydaemble HaMHu OOBEKTHI CHaOXkKeHbI JeiicTBueM abesieBoil aareOpbl (i npes-
craBjieHuil) wiu abeseBoil yHUIOTEHTHON rpynibl (s anrebpamdecKux MHOIO-
obpasuii). 3ydyenue srux JeficrBuil nmoMmoraer Jydile HOHATH COOTBETCTBYIOIME
MareMaTuiecKue OObeKThl U OlUCATH UX CBOICTBA.

OcHOBHOIT arebpanvecKuii pe3y abTarT, Moty deHHbiii Hamu B 2014 Toay, 9T0 10Ka-
3aTeIbCTBO B HECKOJBKUX YACTHBIX Caydasx runore3bl Yepemauka-Oppa. dra ru-
MOTe3a YCTAaHABJIMBAET CBA3b MKy XapakTepamu [IBB rpagympoBamabIX MOTyIEHt
Hemaziopa mia apduaubix anredbp Kama-Mymnn n HecuMMeTpruiIecKuMY TOTHHOMA-
vu Maxknonanbaa. Ilpu mokasareabcrse ObLa UCIOMB30BAHA KOMOMHATOPHASA (hOp-
myna XarmyHaa- Xaimana-Jloepa JAj1st HaCHMMETPUIECKUX TTOTMHOMOB Mak moHa b
Jla ¥ KOHCTPYKIHs 06a3ucoB, corsiacoBanubix ¢ [IBB dunprpanueii, B crernuagipHbIx
Moysx Jemasiopa mjist ajaredp tuna A.

Hamr ocroBHO#T reomeTpudecKuii pe3yibTaT COCTOUT B ONMUCAHWY BBIPOXK IEHHBIX
adPuHHBIX rpaccMaHUAHOB. MbI OMYYHIN SIBHOE OMKUCAHNE ITUX ODECKOHETHOMEP-
HBIX MHOT00Opa3uil B TepMUHAX JTUHEHHON anredpbl, a TAKKe OTOXKICCTBUINA UX CO
CTIEIAJIBHBIME TIOAMHOr000pasusaMu B ahGUHHBIX rpaccMaHnaHax Ajis apbuHHBIX
anrebp Kana-Mymau 6ombirero panra. Hamu Ob11u mOCTpOeHbI KOHEIHOMEPHBIE ATl-
MPOKCUMAIMH BBIPOXKIEHHBIX adduHHBIX rpaccmanuanoB. COOTBETCTBYIOIMIME KO-
HEYHOMEpHbIE ajiredpanmdeckue MHOrooOpa3wsi OMUCAHBI B TEPMUHAX KOJTIAHHBIX
IPACCMAHUAHOB IS IETJIEBbIX KOJIYaHOB.

Crarpn

[1] With G. Cerulli Irelli and M. Reineke
Homological approach to the Hernandez-Leclerc construction and quiver varieties,
Representation Theory 2014, no. 18, pp.1-14.

In a previous paper the authors have attached to each Dynkin quiver an associative
algebra. The definition is categorical and the algebra is used to construct desingularizations
of arbitrary quiver Grassmannians. In the present paper we prove that this algebra is
isomorphic to an algebra constructed by Hernandez-Leclerc defined combinatorially
and used to describe certain graded Nakajima quiver varieties. This approach is
used to get an explicit realization of the orbit closures of representations of Dynkin
quivers as affine quotients.
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[2] With M. Finkelberg and P. Littelmann
Symplectic Degenerate Flag Varieties,
Canadian Journal of Mathematics. 2014. Vol.66. No. 6, P. 1250-1286

Let FY be the degenerate symplectic flag variety. These are projective singular
irreducible GM degenerations of the classical flag varieties for symplectic group
Span. We give an explicit construction for the varieties FyY and construct their
desingularizations, similar to the Bott-Samelson resolutions in the classical case.
We prove that FY are normal locally complete intersections with terminal and
rational singularities. We also show that these varieties are Frobenius split. Using
the above mentioned results, we prove an analogue of the Borel-Weil-Bott theorem
and obtain a g-character formula for the characters of irreducible Sps,-modules via
the Atiyah-Bott-Lefschetz fixed points formula.

[3] With M. Finkelberg and M. Reineke

Degenerate affine Grassmannians and loop quivers

arXiv:1410.0777, submitted

We study the connection between the affine degenerate Grassmannians in type A,
quiver Grassmannians for one vertex loop quivers and affine Schubert varieties. We
give an explicit description of the degenerate affine Grassmannian of type GL,, and
identify it with semi-infinite orbit closure of type As,_1. We show that principal
quiver Grassmannians for the one vertex loop quiver provide finite-dimensional
approximations of the degenerate affine Grassmannian. Finally, we give an explicit
description of the degenerate affine Grassmannian of type Agl), propose a conjectural
description in the symplectic case and discuss the generalization to the case of the
affine degenerate flag varieties.

[4] With I. Makedonskyi

Nonsymmetric Macdonald polynomials, Demazure modules and PBW filtration

arXiv:1407.6316 submitted

The Cherednik-Orr conjecture expresses the ¢ — oo limit of the nonsymmetric
Macdonald polynomials in terms of the PBW twisted characters of the affine level
one Demazure modules. We prove this conjecture in several special cases.

KondepeHnun u ceMuHaphbI

[1] Summer school/PhD-workshop on PBW filtrations of modules for Lie algebras
and their appearance/applications in Representation Theory, Glasgow, UK, May
19-23, 2014.

Talk “PBW filtration - representations and flag varieties open questions"

[2] Conference “Lie algebras, algebraic groups and invariant theory”, Moscow,
January, 27 — February, 1

Talk “Representations of nilpotent algebras, Vinbergs polytopes and generalized
flag varieties"

[3] Visit to Glasgow and Edinburgh, UK, October 2014

Talk “Affine degenerate flag varieties and Sato Grassmannians” (University of
Glasgow)

Talk “PBW filtration and nonsymmetric Macdonald polynomials” (University of
Edinburgh)
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IIpernogaBanue

[1] Infinite dimensional Lie algebras and vertex operator algebras, from 2nd year
to PhD students, September-December 2014, 2 hours per week.

Program

The theory of Lie groups and Lie algebras is one of the central areas of modern
mathematics. It has various interrelations with algebraic geometry, combinatorics,
theory of symmetric functions, integrable systems, classical and quantum field
theories. Lie groups and Lie algebras usually show up as the sets of symmetries
of objects of a theory. For example, infinite-dimensional Lie algebras (such as affine
Kac-Moody algebras) turn out to be very important for the description of many
quantum field theories: namely, they are realized as symmetries of the spaces of
states. Infinite-dimensional Lie algebras also play an important role in the theory
of integrable systems and in algebraic geometry. It turns out that it is very natural in
this context to consider more general algebraic objects, the vertex operator algebras.
VOAs capture the main properties of the Lie algebras and have rich additional
structure. Vertex operator algebras proved to be very useful in many situations;
the classical example is the KP integrable hierarchy. They are also extensively used
in modern algebraic geometry. Our goal is to give an introduction to the theory
of infinite-dimensional Lie algebras and vertex operator algebras. We describe the
main definitions, constructions and applications of the theory.



