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A geometric algebra A = A(E, σ) introduced by Mori [4] is a quadratic algebra which
determines and is determined by the pair (E, σ) where E is a projective scheme and
σ ∈ AutE. In noncommutative algebraic geometry, AS-regular algebras are the most
important class of algebras to study, and Artin-Tate-Van den Bergh [1] showed that every
3-dimensional quadratic AS-regular algebra is a geometric algebra where E is P2 or a
cubic curve in P2. In this talk, we study its converse.

Suppose that E is a cubic curve in P2. If E is singular, then a geometric algebra
A = A(E, σ) is AS-regular for almost all σ ∈ AutE by [3]. This is not the case if E is
smooth. If E is smooth, then we choose a suitable τ ∈ AutE of finite order as in [2] so
that every σ ∈ AutE can be written as σ = σpτ

i where p ∈ E, i ∈ Z|τ | and |τ | is the order
of τ . One of the main results of [3] is that we characterize AS-regularity of a geometric
algebra A = A(E, σpτ

i) in terms of the pair (p, i). It turns out that if i = 0, then A is
always an AS-regular algebra (called a Sklyanin algebra). On the other hand, if i ̸= 0,
then A is hardly ever AS-regular.

If time permits, we will explain how to check AS-regularity using a twist of a superpo-
tential in the sense of [5].
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