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Yuri Bahturin (Memorial University of Newfoundland)

Group gradings on simple Lie algebras of Cartan type and locally finite Lie
algebras

At this time, there are only few results known about the classification of
gradings on simple Lie algebras outside of the classical A, B, C, D, E, F,
G list. In this talk I will present what is known in the case of Lie algebras
of Cartan type (W and S cases) and some diagonal locally finite simple Lie
algebras. The methods used include affine group schemes and functional
identities. These results are joint with Matej Bresar and Mikhail Kochetov.

Alexander Baranov (University of Leicester)

Simple locally finite Lie algebras

A Lie algebra is called locally finite if every finitely generated subalgebra is
finite dimensional. It is probably impossible to obtain a full classification
of simple locally finite Lie algebras but there are two subclasses which are
reasonably well understood: finitary and diagonal Lie algebras. We discuss
various properties and characterizations of these two classes of algebras: their
locally finite enveloping algebras, ideals of their universal enveloping algebras,
inductive systems of representations, inner ideals, group and weight gradings,
etc.

Georgia Benkart (University of Wisconsin – Madison)

Algebras on the Weyl Side

The Weyl algebra arises in many different contexts in mathematics and
physics, for example, as the ring of differential operators of polynomials in
one variable or as the down and up operators on differential posets. In a joint
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project with Lopes and Ondrus, we have studied a one-parameter family of
subalgebras of the Weyl algebra over fields of arbitrary characteristic. These
subalgebras have many interesting properties including connections with non-
commutative algebraic geometry, representation theory, and combinatorics.

Willem de Graaf (University of Trento)

Computation with semisimple real Lie algebras

In the past decades many algorithms and computer algebra packages have
been developed for computing with aspects of the theory of semisimple com-
plex Lie algebras. For real semisimple Lie algebras almost nothing exists,
with the exception of the Atlas project based in the US. In this talk I will
describe some algorithms that we have developed for real semisimple Lie al-
gebras. The emphasis is on working with these Lie algebras by means of a
multiplication table. Therefore the first problem is to construct the multipli-
cation tables of the real forms of the complex semisimple Lie algebras. Other
problems include: deciding isomorphism of given real semisimple Lie alge-
bras, studying the real semisimple subalgebras of a real simple Lie algebra.
This is joint work with Heiko Dietrich and Paolo Faccin.

Alberto Elduque (University of Zaragoza)

Some simple modular Lie superalgebras

Freudenthal-Tits Magic Square, which in characteristic 0 contains the sim-
ple exceptional finite dimensional Lie algebras, is enlarged in several ways,
through the use of some simple alternative and Jordan superalgebras. New
simple modular Lie superalgebras are thus obtained in characteristics 3 and
5.

Lutz Hille (University of Münster)

Parabolic group actions and representation theory

Representation theory of quivers is a way to categorify certain group actions.
This provides a unified way to solve certain problems (like existence of a dense
orbit, degenerations of orbits, or the number of orbits) for infinitely many
group actions in one strike. We are going to concentrate on non-reductive
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groups, like parabolic groups, and show how this is related to quasi-hereditary
algebras. As a concrete example, we consider the action of a parabolic group
on the Lie algebra of its unipotent radical. We review the classical results
and give a list of open questions. Moreover, we relate these results to more
recent questions on spherical twists on algebraic surfaces.

Naihong Hu (East China Normal University)

Loewy Filtration and Quantum de Rham Cohomology

The indecomposable submodule structures of quantum divided power alge-
bra Aq(n) defined in [HU] and its truncated objects Aq(n,m) are explored.
An “intertwinedly-lifting” method is established to prove the indecompos-
ability of a module when its socle is non-simple. The Loewy filtrations are
described for all homogeneous subspaces A(s)

q (n) or A(s)
q (n,m), the Loewy

layers and dimensions are determined. The rigidity of these indecomposable
modules is proved. An interesting combinatorial identity is derived from our
realization model for a class of indecomposable uq(sln)-modules. Meanwhile,
the quantum Grassmann algebra Ωq(n) over Aq(n) is constructed, together
with the quantum de Rham complex (Ωq(n), d•) via defining the appropriate
q-differentials, and its subcomplex (Ωq(n,m), d•). For the latter, the corre-
sponding quantum de Rham cohomology modules are decomposed into the
direct sum of some sign-trivial uq(sln)-modules.

Sandro Mattarei (University of Trento)

Grading switching

Toral switching can be shortly described as a technique to replace a given
torus (of maximal dimension) of a restricted modular Lie algebra with an-
other one (with better properties for some purposes). Attached to any torus
is a grading of the algebra, given by the corresponding root space decompo-
sition. Hence toral switching may also be viewed as a way to pass from a
given grading of a modular Lie algebra to another one, except that the grad-
ings in question are of a very special type. I will present a generalization,
developed with Marina Avitabile, which applies to more general gradings of
nonassociative algebras.
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Alexander Premet (University of Manchester)

Multiplicity-free primitive ideals and finite W -algebras

Let g be the Lie algebra of a classical group. In my talk based on a joint work
with Lewis Topley I will describe those primitive ideals I of U(g) for which
the associated variety VA(I) occurs with multiplicity one in the associated
cycle AC(I). This result can be regarded as a generalisation of Moeglin’s
theorem which describes all completely prime primitive ideals of U(g) for g

of type A.

Salvatore Siciliano (University of Salento)

Lie solvable enveloping algebras

Lie solvable restricted enveloping algebras were characterized by David Riley
and Aner Shalev except when the ground field is of characteristic 2. We
resolve the characteristic 2 case here which completes the classification. This
is a joint work with Hamid Usefi.

Serge Skryabin (Kazan Federal University)

Simple reduced enveloping algebras

Reduced enveloping algebras of a restricted Lie algebra are quotients of the
universal enveloping algebra corresponding to various characters of its p-
center. There is a conjecture giving a necessary and sufficient condition for
such a quotient algebra to be simple in terms of nondegeneracy of the bilinear
form associated with the p-character. In this talk I am going to discuss those
cases where the conjecture can be verified. Another topic is the construction
of certain Hopf algebras from simple reduced enveloping algebras.

Ernesto Spinelli (University of Roma – La Sapienza)

On the Lie subalgebra of skew elements of a group algebra

Let FG be the group algebra of a group G over a field F . A general question
of interest is whether one can decide the structure of G under constraints on
that of suitable Lie subalgebras of FG. In this talk we are interested in the
Lie algebra FG− of skew elements of FG with respect to an involution. In
particular, we shall try to see if properties of FG− such as being Engel or
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solvable are inherited by the Lie algebra associated with FG. Sometimes the
answer will be rather involved (surely more involved than the correspond-
ing problems for the symmetric elements) and some exceptional cases will
arise. These results have been obtained jointly with Sudarshan Sehgal (Uni-
versity of Alberta), Greg Lee (Lakehead University) and Francesco Catino
(University of Salento).

Alexandre E. Zalesskii (University of East Anglia)

Subgroups of simple algebraic groups containing regular tori
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