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Embed Σ ≃ PG(3, q) in PG(3, q2)

τ involution of PG(3, q2) with Fix(τ) = Σ

t line of PG(3, q2), t ∩ Σ = ∅

tτ ∩ Σ = ∅

rP = ⟨P,Pτ ⟩q2 , rP ∩ Σ is a line of Σ

D = {rP ∩ Σ: P ∈ t}, q2 + 1 pairwise skew lines of Σ

Desarguesian line-spread

t, tτ transversal lines of D

Desarguesian ⇐⇒ regular

Hall spread

R ⊂ D

(D \R) ∪Ro
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S ∩ D is one of the q2 + q reguli of D through r
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even if P ≠ P ′

Γ the subgroup of PΓL(4, q) that stabilizes D
Γr the subgroup of Γ that stabilizes the line r

|Γr | = 2hq2(q2 − 1)(q + 1)

ΠP , ΠP′ line-parallelisms of PG(3, q), where P, P ′ are good sets.

Πg
P = ΠP′ , g ∈ PΓL(4, q) =⇒ g ∈ Γr .
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