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Let A4 be the alternating group of degree 4. We consider the integral representations of
this group, that is ZA4-modules M such that the abelian group of M is free of finite rank (A4-
lattices). Recall that a classification of 2-adic representations of A4 was obtained by Nazarova
[3]. Unfortunately, this classification gives no idea how to use it to calculate cohomologies
of A4-lattices. We propose another approach based on the technique of Bäckström orders
[4]. Namely, since the group ring is always Gorenstein, all its 2-adic representations, except
projective ones, are actually representations of an overring A [2]. In the case of Z2A4 this
overring is a Bäckström order with the enveloping hereditary order Z2 × Z2[θ] × Mat(3,Z2),
where θ = 3

√
1, and the quotient A/radA = F2 × F4. Using it, we relate 2-adic representations

of A4 with representations of the valued graph of type F̃4 [1]:

• •oo //• ◦2,1oo //◦,

where the fields associated with • are F2 and those associated with ◦ are F4. It allows to
give a complete description of the Auslander-Reiten quiver of the category of A-lattices. We
also describe all indecomposable integral representations of A4 and explain non-uniqueness of
decomposition of representations into indecomposables.

It is known that τM ' ΩM for every A-lattice M , where τ is the Auslander-Reiten trans-
form and Ω is the syzygy of ZA4-lattices [2]. Using it, we calculate Tate cohomologies of all
A2-lattices.
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