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G-Fano 3-folds with ρ > 1 over k = k̄ [P- 2013]

G-del Pezzo 3-folds with ρ > 1

ρ(X) H3 X h1,2 Rat?

3 6 P1 × P1 × P1 0 +

2 6 W6 ⊂ P2 × P2, divisor of bidegree (1, 1) 0 +

G-Fano 3-folds with ι(X) = 1 and ρ > 1

ρ(X) g(X) X h1,2 Rat?

2 7 a) X ⊂ P2 × P2, divisor of bidegree (2, 2)

b) X
2:1−→ W6, branch divisor ∈ |−KW6

|
9 −

3 7 X
2:1−→ P1 × P1 × P1, branch divisor ∈ | −

KP1×P1×P1|
8 −

2 11 D1 ∩D2 ∩D3 ⊂ P3 × P3, Di is of bidegree (1, 1) 3 +

4 13 X(1,1,1,1) ⊂ P1 × P1 × P1 × P1 1 +

2 15 blowup of Q ⊂ P4 along a twisted quartic curve 0 +

3 16 D(0,1,1) ∩D(1,0,1) ∩D(1,1,0) ⊂ P2 × P2 × P2 0 +



Sarkisov links

Theorem 1 Let X = X6 be a del Pezzo 3-fold with ρ(X) = 1 and ρ(Xk̄) > 1.
Suppose that X has a k-point x. Then there exists the following Sarkisov link
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X X0 X+

where σ is the blowup of x and ϕ is an extremal Mori contraction. Moreover:

� Xk̄ � P1 × P1 × P1 =⇒ X+ � P3 and ϕ is the blowup of three conjugate
points.

� Xk̄ � W6 =⇒ X+ = X+
2 ⊂ P3 is a quadric and ϕ is a P1-bundle.

In particular, X is k-rational.



Theorem 2 Let X = X2g−2 ⊂ Pg+1 be a Fano 3-fold with Pic(X) = Z ·KX and
ρ(Xk̄) > 1. Suppose that X has a k-point x which does not lie on a line. Then
there exists the following Sarkisov link
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where σ is the blowup of x and ϕ is an extremal Mori contraction. Moreover:

� g = 16 =⇒ X+
k̄ � P1 × P1 × P1 and ϕ is the blowup of a smooth rational

curve of degree 6. In particular, X is k-rational.

� g = 15 =⇒ X+ = X+
5 ⊂ P6 is a smooth del Pezzo 3-fold of degree 5 and ϕ is

the blowup of a disjoint union of two conics. In particular, X is k-rational.

� g = 13 =⇒ X+ = X+
3 ⊂ P4 is a 4-nodal cubic 3-fold and ϕ is the blowup of

singular points.

� g = 11 =⇒ X+ � P2 and ϕ is a conic bundle with discriminant curve of
degree 4.








