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New results

[1] Boaboe KombIo MHOrOOOpasMii

Brumo BBeseHO 60sIBIITOE KOBII0O MHOTOOOpa3uil, CHaGKEHHOE JIBYMSI SMUMOPGMU3IMAMU — B KOJIBIIO |'pOTeHINKA
MHOroo6pasuii u B Kosblo Jlepuna—Mopess anrebpamdeckux KOOOPIM3MOB (CJIEJIOBATENBHO, ¥ B KOJBIO
KOMILIEKCHBIX KOOOpam3MoB). Ofpasyromume GOJIbIIoro KOoJIbla 3TO CUMBOJBL [X| g BCEX CBI3HBIX IVIAIKHUX
[IPOEKTUBHBIX MHOroo6pasmii X, a KaxKJIoMy TJIaJKOMy IOAMHOroobpasmio Z C X COOTBETCTBYET COOTHOIIEHUE
“BBIPOXKIEHUS K HOPMAJIHHOMY KOHYCY :

[BlzX] = [X] = [P, (ny,,) (O & O0))] = [Pz(Nx/z © O)]

Takum ob6paszoM 6OJIBINOE KOJBIO SBJISeTCA “THOpuIoM’ KOJblla [ poTeHInKa MHOTOOOPa3uil C KOJIBIIOM
OOpPIM3MOB, W KAKWE-TO HEIPHUSTHBIE CBOMCTBAa KOJbIA ['DOTEHIMKA B HEM 3aMEHHAIOTCA 00Jiee MIPUATHBIMEI
cBoiicrBaMu Kosiblia ‘ToMa: Halpumep, OHO eCTEeCTBEHHBIM 0Opa30M I'PAyUPOBAHO Pa3MEPHOCTHIO (& Ha KOJIBIE
I'porenpuka ecrs Juiib HATYpasbHAs DUILTPALUS). DTO KOJIBLO MOMHHAT M ducia Xojzka u dnciaa Jeprna. Kpome
OMHAPHOI Olepaliy YMHOXKEHHUsI Ha HEM MOXKHO BBECTH J[BE€ YHADHBIE OIepallii, COOTBETCTBYIOIINE B3SITHIO CXEM
l'unbbepra 1ByX m TPEX TOYEK, a TaKXKe Mape IHe3AAmuxcsi cxeMm | 'mibpbepra. B Hacrosiiiiee Bpemst si IBITAIOCh
MMOHSATDb, MOYKHO JI TIOJIHSITH 13 DOPIN3MOB B OOJIBINIOE KOJIBIIO feficTBre anrebpsl oneparuit Jlanasebepa—Hosukosa,
a TakK¥XKe JI0Ka3aTh WHTEPECHBIE TOXKJECTBA B ITOM KOJIBIE, COOTBETCTBYIOIINE WHTEPECHBIM OHPAIMOHAJTLHBIM
PA3JIOKEHUSIM.

Papers

[1] With V. Golyshev and H. Iritani
Gamma classes and quantum cohomology of Fano manifolds: Gamma conjectures
Duke Math. J. 165 (2016), no. 11, 2005-2077.

We propose Gamma Conjectures for Fano manifolds which can be thought of as a square root of the index
theorem. Studying the exponential asymptotics of solutions to the quantum differential equation, we associate a
principal asymptotic class Ap to a Fano manifold F'. We say that F' satisfies Gamma Conjecture I if Ap equals the
Gamma class I's. When the quantum cohomology of F' is semisimple, we say that F' satisfies Gamma Conjecture
IT if the columns of the central connection matrix of the quantum cohomology are formed by I rCh(E;) for an
exceptional collection F; in the derived category of coherent sheaves Dgoh(F ). Gamma Conjecture II refines part
(3) of Dubrovin’s conjecture. We prove Gamma Conjectures for projective spaces and Grassmannians.

[2] With T. Coates, A. Corti, A. Kasprzyk
Quantum periods for 3-dimensional Fano manifolds
Geometry & Topology 20 (2016) 103—256.

The quantum period of a variety X is a generating function for certain Gromov—Witten invariants of X which
plays an important role in mirror symmetry. In this paper we compute the quantum periods of all 3-dimensional
Fano manifolds. In particular we show that 3-dimensional Fano manifolds with very ample anticanonical bundle have
mirrors given by a collection of Laurent polynomials called Minkowski polynomials. This was conjectured in joint
work with Golyshev. It suggests a new approach to the classification of Fano manifolds: by proving an appropriate
mirror theorem and then classifying Fano mirrors. Our methods are likely to be of independent interest. We rework
the Mori-Mukai classification of 3-dimensional Fano manifolds, showing that each of them can be expressed as the
zero locus of a section of a homogeneous vector bundle over a GIT quotient V/G, where G is a product of groups
of the form GL,(C) and V is a representation of G. When G = GL;(C)", this expresses the Fano 3-fold as a
toric complete intersection; in the remaining cases, it expresses the Fano 3-fold as a tautological subvariety of a
Grassmannian, partial flag manifold, or projective bundle thereon. We then compute the quantum periods using
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the Quantum Lefschetz Hyperplane Theorem of Coates—Givental and the Abelian/non-Abelian correspondence of
Bertram—Ciocan-Fontanine-Kim—Sabbah.

[3] With I. Karzhemanov and E. Shinder
Acyclicity of non-linearizable line bundles on fake projective planes
arXiv:1602.06107 and IPMU 15-0202.

On the projective plane there is a unique cubic root of the canonical bundle and this root is acyclic. On fake
projective planes such root exists and is unique if there are no 3-torsion divisors (and usually exists but not unique
otherwise). Earlier we conjectured that any such cubic root (assuming it exists) must be acyclic. In the present note
we give a new short proof of this statement and show acyclicity of some other line bundles on those fake projective
planes with at least 9 automorphisms. Similarly to our earlier work we employ simple representation theory for
non-abelian finite groups. The novelty stems from the idea that if some line bundle is non-linearizable with respect
to a finite abelian group, then it should be linearized by a finite (non-abelian) Heisenberg group. Our argument
also exploits J. Rogawski’s vanishing theorem and the linearization of an auxiliary line bundle.

Scientific conferences and seminar talks

[1] Twenty-third Gokova Geometry/Topology Conference, Gokova, May 30-June 3

Talk “Hyperkahler manifolds and mirror symmetry”

[2] miniPAGES: Polish Algebraic Geometry mini-Semester, Banach Center, Warsaw, May 1-13

Talk “Hyperkéhler manifolds and modular forms”

[3] Third SwissMAP Geometry&Topology conference, Engelberg, Jan 24-27

Talk “Curve counting on varieties with special holonomy”

[4] Talk “Algebras of geometries” at Moscow Mathematical Society, April 12 (Moscow State University)

[5] Talk “Gamma conjectures and mirror symmetry” at University of Geneva, March 18

[6] Talk “Yau—Zaslow formula” at “Automorphic forms and their applications”, Feb 9, Moscow (HSE)

[7] Talk “Minuscule varieties and mirror symmetry” at University of South Carolina, Feb 1, Columbia (USC)

[8] Talk “Quantum indices of real curves and non-commutative Ginzburg-Landau potential” at “Riemann surfaces,
Lie groups and Math physics seminar”, Jan 22, Moscow (IUM)

[9] Talk “Arnold-Maxwell theorem and Oguiso-Shréer manifolds” at “Geometric Structures on Manifolds”, Dec
31 2015, Moscow (HSE)

Teaching

[1] With N. Kurnosov

Mini-course “Cubic forms” (4 lectures) at summer School Modern Math, Dubna, July 24-29 2016.

[2] With V. Gritsenko

Seminar “Automorphic forms and their applications”, National Research University Higher School of Economics
(joint with Poncelet lab), students from 3 year, October 2016 - June 2017, 2 hours per week.

[3] With M. Verbitsky and V. Zhgoon

Seminar “Geometric structures on complex manifolds”, National Research University Higher School of Economics,
students from 3 year, September 2016 - June 2017, 3 hours per week.

Hay4ynoe pyKoBoO/ICTBO.

[1] TaBen Ionos, acuupant 2 roga 8 HMY u na mardaxe BIITD.

[2] Aprém Ipuxompko, acupant 2 roga 8 HMY un ma mardake BIITD.

[3] Aprém Kammbikos, cryzent 1 kypca marucrparypbl matdaka BITD.

[4] Arnpeit TaBbioB, BEINYCKHAK Oakasaspuara Mardaxa BIITD B 2016 romy.

B 2016 romy Amjpeit manucan mumiomuayio pabory “IIpoumsBojHasi Kareropusi MHOrooOpasusi MPSIMBIX Ha
Kybuueckoii runepnosepxuocru” (“Derived category of the variety of lines on a cubic hypersurface”).

[5] Anekcannpa Masyposa, Beinyckuuna 6akaaaspuara Mmardaka BIIID B 2016 romy.

B 2016 rogy Cama wnammcama guiiomuyo pabory “Hckirounresnbaple HaOOPHI HA HCKIIOYATEIbHBIX
MHUKPOBecoBbIx MHOrooOpasusx” (“Exceptional collections on exceptional minuscule varieties”).

[6] EBrennit Mapiiakos, BbIIyCKHUK Oakasaspuara mardaxa BIID B 2016 roxy.

B 2016 rony 2Kens mammcas JUIIOMHYIO pabOTy PO ITOBEPXHOCTH DHPHUKBECA CTeleHH 16 M IydKH IJIOCKHX
KyOM9eCKnX KPUBBIX.
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