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ON SPLIT REGULAR HOM-LIE SUPERALGEBRAS

HELENA ALBUQUERQUE, ELISABETE BARREIRO, A.J. CALDERON, AND JOSE M. SANCHEZ

ABSTRACT. We introduce the class of split regular Hom-Lie superalgebras as the natu-
ral extension of the one of split Hom-Lie algebras and Lie superalgebras, and study its
structure by showing that an arbitrary split regular Hom-Lie superalgebra £ is of the form
L=U+> ;I with U a linear subspace of a maximal abelian graded subalgebra H and
any I; a well described (split) ideal of £ satisfying [I;, I;] = 0if j # k. Under certain
conditions, the simplicity of £ is characterized and it is shown that £ is the direct sum of
the family of its simple ideals.
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1. INTRODUCTION AND FIRST DEFINITIONS

The motivation to study Hom-Lie structures are related to physics and to deformations
of Lie algebras (see for instance [1, 3, 13, 14, 19, 21, 22]). A Hom-Lie superalgebra
is a Zo-graded space with a bracket for which the super Jacobi identity is twisted by a
homomorphism. This class was introduced by Ammar and Makhlouf in [1], where they
have shown that the supercommutator bracket defined using the multiplication in a Hom-
associative superalgebra leads naturally to a Hom-Lie superalgebra. Hom-Lie superalge-
bras are generalizations of Lie superalgebras, Lie algebras as well as Hom-Lie algebras,
and also they are a particular case of I'-graded quasi-Lie algebras introduced by Larsson
and Silvestrov in [15], who also have shown its relation with discrete and deformed vector
fields and differential calculus. We also note that an analogous notion has been considered
in other categories like Hom-associative algebras, Hom-alternative algebras, Hom-Leibniz
algebras, etc. (see [1, 12, 16, 17, 18, 20, 23]).

In the present paper we introduce the class of split regular Hom-Lie superalgebras as
the natural extension of the one of split regular Hom-Lie algebras (see [2]) and study its
structure presenting them as a direct sum of adequate ideals. We also characterize a simple
split regular split Hom-Lie superalgebra which together a relation of equivalence defined
in its root system allow us to obtain a final expression as direct sum of simple ideals. Here
it is interesting to mention the recent references [9, 10, 11, 24] where different classes of
split Hom-algebras are also studied from the viewpoint of their inner structures.

We briefly describe the content of this paper. In Section 2 we develop connection of
roots techniques which becomes the main tool in our study. In Section 3 we apply all
of the machinary introduced in the previous section to show that a split regular Hom-Lie
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