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On the geometry of (q + 1)-arcs of PG(3, q), q even

Abstract. Considered the projective space PG(3, q) of dimension three over the finite field Fq, for
q a power of a prime, a (q+ 1)-arc of PG(3, q) is a set of q+ 1 points of PG(3, q) such that no four of
them are coplanar. In this talk we specialize to the case q = 2n, in which a (q+ 1)-arc is projectively
equivalent to

A = {Pt = (1, t, t2h
, t2h+1) | t ∈ Fq} ∪ {(0, 0, 0, 1)},

where gcd(n, h) = 1 and it is also projectively equivalent to

Ā = {(1, t, t2n−h
, t2n−h+1) | t ∈ Fq} ∪ {(0, 0, 0, 1)}.

For q ≥ 5, the group that leavesA invariant, denoted byGh, is a subgroup of PGL(4, q) isomor-
phic to to PGL(2, q).

In the case h = 1, the (q+1)-arcA is called twisted cubic; it has been deeply studied in literature,
and, in particular, so is the action of its group G1 on points, lines and planes.
Besides being important from a geometrical point of view, it is relevant also because of its con-
nection to coding theory, for example to asymptotically optimal multiple covering codes [1].

In this talk, we study the orbits of the group Gh on points, lines and planes of PG(3, q). In
particular, we show that, similarly to what happens for the case h = 1 of the twisted cubic, there
are five orbits on points and planes. Moreover, the orbits on lines are 2q + 7 + ξ, where q ≡ ξ
mod 3. This proves, in even characteristics, Conjecture 8.2 of [2].
We conclude examining the point-line incidence matrix for the case of the twisted cubic.
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