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Preface

The present volume contains contributions related to the INdAM intensive research
period which took place in the Centro De Giorgi in Pisa in the period December
2014–February 2015.

The volume is divided in two parts. Part I contains the lectures notes of the four
minicourses delivered during the trimester. Part II contains papers contributed by
participants.

Here is a brief description of the contents of the lecture notes. The first one by
Victor Kac is devoted to giving an introduction to the theory of vertex algebras
and Poisson vertex algebras. After a quick review of the basic notions related to
vertex algebras, the notes give special emphasis to their classical limit, Poisson
vertex algebras, and their applications to the classification of integrable Hamiltonian
PDE’s and their conservation laws. This starts with the famous paper of Drinfeld and
Sokolov from 1985 and the notes contain an up to date report of the state of the art
in this subject illustrating results by Kac himself, De Sole and others.

The second set of notes, due to Fyodor Malikov, gives an introduction to the
theory of chiral differential operators. In the notes one starts with the, by now
classical, localization result of Beilinson and Bernstein which is illustrated in the
case of the group SL2. Inspired by this, via the notion of Chiral Algebroid, the author
gives the general notion of algebra of chiral differential operators and illustrates it
with a wealth of interesting examples.

The third set of notes is by Vera Serganova. It gives a comprehensive introduc-
tion, with plenty of examples, of the theory of finite dimensional representations
of basic Lie superalgebras. The notion of a basic Lie superalgebras is recalled
and, among other things the author introduces analogues of many of the typical
constructions which one performs in the finite dimensional representation theory of
semisimple Lie algebras.

Finally, the last set of notes is by Tomoyuki Arakawa. The notes give an
introduction to the theory of finite and affine W-algebras and their representation
theory. In particular, they provide an outline of the proof of the conjecture of
Frenkel, Kac and Wakimoto on the existence and construction of the so called
minimal models of W-algebras, which gives rise to rational conformal field theories
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vi Preface

as in the case of the integrable representations of affine Kac-Moody algebras and
the minimal models of the Virasoro algebra.

Part II contains 13 papers which cover a variety of subjects. Some of them
are related to the theory of Lie algebras and their representations, affine algebras
and vertex algebras. Others relate to the study of braid groups, the topology of
hyperplane arrangements, and various applications.

The INdAM intensive period has been organized with the contribution of
INdAM, Sapienza Università di Roma, CRM “Ennio de Giorgi”, Foundation Com-
positio Mathematica, Università di Pisa, Università di Bologna, FIRB “Perspectives
in Lie Theory”, PRIN “Spazi di Moduli e Teoria di Lie” Dipartimento di Matematica
di Roma Tor Vergata, Università di Padova, NSF, EMS.

The organizers acknowledge the generous support of INdAM and warmly thanks
the CRM De Giorgi for their hospitality.

Pisa, Italy Filippo Callegaro
Padova, Italy Giovanna Carnovale
Bologna, Italy Fabrizio Caselli
Roma, Italy Corrado De Concini
Roma, Italy Alberto De Sole
February 2017
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Dražen Adamović and Ozren Perše

Dirac Cohomology in Representation Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299
Jing-Song Huang

Superconformal Vertex Algebras and Jacobi Forms . . . . . . . . . . . . . . . . . . . . . . . . . 315
Jethro van Ekeren

Centralizers of Nilpotent Elements and Related Problems, a Survey . . . . . . 331
Anne Moreau

vii



viii Contents

Pluri-Canonical Models of Supersymmetric Curves . . . . . . . . . . . . . . . . . . . . . . . . . 347
Giulio Codogni

Report on the Broué–Malle–Rouquier Conjectures . . . . . . . . . . . . . . . . . . . . . . . . . . 359
Ivan Marin

A Generalization of the Davis-Januszkiewicz Construction
and Applications to Toric Manifolds and Iterated Polyhedral
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369
A. Bahri, M. Bendersky, F.R. Cohen, and S. Gitler

Restrictions of Free Arrangements and the Division Theorem . . . . . . . . . . . . . 389
Takuro Abe

The Pure Braid Groups and Their Relatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403
Alexander I. Suciu and He Wang

Homological Representations of Braid Groups and the Space
of Conformal Blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427
Toshitake Kohno

From Totally Nonnegative Matrices to Quantum Matrices
and Back, via Poisson Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443
S. Launois and T.H. Lenagan



About the Editors

Filippo Callegaro received his PhD in Mathematics from the Scuola Normale
Superiore of Pisa in 2007 under the direction of Mario Salvetti. In 2008 he took
on a teaching position at the Scuola Normale, before moving to the University of
Pisa in 2013. His work focuses on the topology of configuration spaces, cohomology
of braid groups and generalizations, and hyperplane and toric arrangements.

Giovanna Carnovale received her PhD from the University of Utrecht in 1999
under the direction of Tom Koornwinder. She has held post-doc positions in
Cergy-Pontoise, Paris VI, Antwerp, and Rome Tor Vergata. In 2001 she took on
a position in Padua, where she has been an associate professor since 2015. Her
research interests are in algebra, especially Lie theory, Hopf algebra theory, and
representation theory, as well as their the interplay with geometry.

Fabrizio Caselli received his PhD from the Università di Roma La Sapienza in
2003 under the direction of Francesco Brenti. He has held post-doc positions in Lyon
and Rome. In 2006 he took on a position in Bologna, where he has been an associate
professor since 2014. His main research interests are in algebra and combinatorics,
in particular Kazhdan-Luszig theory, Coxeter groups, complex reflection groups and
their representations.

Corrado De Concini received his PhD in Mathematics from the University of
Warwick in 1975 under the direction of George Lusztig. He has been a professor
of algebra since 1981. Since 1996 he has been a professor at the University of
Roma, La Sapienza. He has been a visiting researcher at numerous institutions,
including Brandeis University, Mittag Leffler Institute, Tata Institute of Funda-
mental Research, Harvard University, and MIT. In addition, he has made valuable
contributions in several areas of algebra and algebraic geometry, including invariant
theory, commutative algebra, algebraic and quantum group theory, the Schottky
problem, and hyperplane arrangements.

Alberto De Sole received his PhD in Mathematics from the Massachusetts Institute
of Technology in 2003 under the supervision of Victor Kac. He has been a B.P.
assistant professor at Harvard University’s Department of Mathematics, a researcher

ix



x About the Editors

at the Department of Mathematics of the University of Rome La Sapienza, and,
since 2012, an associate professor at the same University. He has been a visiting
researcher at MIT (Boston), IHP (Paris), IHES (Bure sur Yvette, France), and ESI
(Vienna). His primary research interests are in algebra, particularly Lie theory,
vertex algebras, W-algebras, and their applications to integrable systems, as well
as statistical mechanics in physics.


	Preface
	Contents
	About the Editors

