
Octics:

P4
(1,1,2,2,2)[8] :

(x1, x2, x3, x4, x5) ∼ (λx1, λx2, λ
2x3, λ

2x4, λ
2x5) ∼ (−x1,−x2, x3, x4, x5)

so there is a Z2 action with fixed point set {(0, 0, x3, x4, x5)}

M : P = x8
1 + x8

2 + x4
3 + x4

4 + x4
5 − 2φx4

1x
4
2 − 8ψx1x2x3x4x5

G : (x1, x)2, x3, x4, x5)→ (αn1x1, . . . , α
n5x5)

where α8 = 1, a = n1 + n2 + 2n3 + 2n4 + 2n5 ≡ 0 (mod 8)

G ∼= Z3
4, The mirror is W = M̂/G
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h1,1(M) = 2, h2,1(M) = 86 = 83 + 3

We can define another action of G:

(x1, . . . , x5, ψ, φ)→ (αn1x1, . . . , α
n5x5, ψα

−a, φα−4a)

so the natural coordinates are ψ8, ψ4φ, φ2.
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We have the polyhedra ∆, ∇.

h2,1 = pts(∆)−
∑

codimθ=1
θ∈∆

int(θ) +
∑

codimθ=2
θ∈∆

int(θ)int(θ?)− 5

h1,1 = pts(∇)−
∑

codimθ?=1
θ?∈∇

int(θ?) +
∑

codimθ?=2
θ?∈∇

int(θ?)int(θ)− 5
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3∑
i=1

x3
i − 3ψx1x2x3 = 0

-

6

�
�

�
�

��	

@
@

@
@
@��

���
���

�

�
�

�
�

�
�

�
�

�

r r r rr
r

r r rr��
��

���*
-

6

@
@

@
@
@

rr rrr r r rrr

Arizona Winter School 2004 Candelas 3/16 4 15:00



P = c1y
8
1 + c2y

8
2 + c3y

4
3 + . . .+ c6y

4
1y

4
2 + c7y1y2y3y4y5

D0 1 1 1 1 1 1

D1 1 8 0 0 0 0

D2 1 0 8 0 0 0

D3 1 0 0 4 0 0

D4 1 0 0 0 4 0

D5 1 0 0 0 0 4

D6 1 4 4 0 0 0

D0 = −(D1 + . . .+D6)

D0 = −4D3 = −4D4 = −4D5

D0 = −8D1 − 4D6

D0 = −8D2 − 4D6

D3 = D4 = D5 = H

D1 = D2 = L

D6 = H − 2L

H3 = 8, H2L = 4, HL2 = L3 = 0
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Generators of the Mori cone:

h = (−4, 0, 0, 1, 1, 1, 1) l = (0, 1, 1, 0, 0, 0,−2)

h ·H = 1, h · L = 0

l ·H = 0, l · L = 1

λ = ch =
c3c4c5c6

c40
=
−2φ
(8ψ)4

µ = cl =
c1c2
c26

=
1

(2φ)2
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P = x8
1 + x8

2 + x4
3 + x4

4 + x4
5 − 2φx4

1x
4
2 − 8ψx1 . . . x5

For which φ, ψ is the manifold singular?

Ccon: (φ+ 8ψ4)2 − 1 = 0, conifold locus: M has nodes.

C1: φ2 = 1, M has 4 rather singular points

C∞: φ, ψ →∞, M singular

C0: ψ = 0, orbitfold ψ ' αψ

&%
'$

&%
'$C1 Ccon

C∞

C0
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Counting the number of points:

∑
y∈Fp

Θ(yP ) = δ(P (x))

Θ(yP ) = Θ(−8ψyx1x2 . . . x5)Θ(−2φyx4
1x

4
2)Θ(yx8

1)Θ(yx8
2)Θ(yx4

3)Θ(yx4
4)Θ(yx4

5)

Θ(ξ) =
1

p− 1

p−2∑
m=0

G−mTeich(ξ)m

allows to evaluate everything in terms of Gauss sums
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Zeta function:

M : ζ(T, ψ, φ) =
R1

∏
v R

γv
v

(1− T )(1− pT )2(1− p2T )2(1− p3T )

where R1 is a sextic and

R1(
1
p3T

) =
1

p9T 6
R1(T )

W : ζW =
R1

(1− T )(1− pT )83(1− p2T )83(1− (φ2−1
p )pT )3(1− (φ2−1

p )p2T )3(1− p3T )
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