
The numbers of points are determined by the periods
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ζ(T, ψ) = exp

( ∞∑
k=1

Nk(ψ)T k

k

)

ζ =
Numerator of degree b3 = 2h2,1 + 2
Denominator of degree 2h1,1 + 2

hp,q =

1

0 0

0 h1,1 0

1 h2,1 h2,1 1

0 h1,1 0

0 0
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Is ζ(M) = 1/ζ(W)?

For the quintic, the numerator depends on ψ, but the denominator is always

(1− T )(1− pT )(1− p2T )(1− p3T )

and does not depend on the Kähler class parameters.

ζM(T, ψ) =
R1(T, ψ)RA(pT, ψ)20RB(pT, ψ)30

(1− T )(1− pT )(1− p2T )(1− p3T )

R1 = 1 + aT + bpT 2 + ap3T 3 + p6T 4

ζW(T, ψ) =
R1(T, ψ)

(1− T )(1− pT )101(1− p2T )101(1− p3T )

Arizona Winter School 2004 Candelas 3/14 3 10:50



N = N0 +
∑
v

Nv ⇒ ζ = ζ0
∏
v

ζv

ζ0 =
R0

(1− T )(1− pT )(1− p2T )(1− p3T )

ρ is the smallest 1, 2 or 4 such that 5|pρ − 1

v

(4, 1, 0, 0, 0)

(3, 2, 0, 0, 0)

 ζ(4,1,0,0,0)ζ(3,2,0,0,0) = RA(pρT ρ, ψ)1/ρ

(3, 1, 1, 0, 0)

(2, 2, 1, 0, 0)

 ζ(3,1,1,0,0)ζ(2,2,1,0,0) = RB(pρT ρ, ψ)1/ρ

Arizona Winter School 2004 Candelas 3/14 4 18:00



F (av, bv, cv;ψ−5) a+ b = c

∫
dx x−α/5(1− x)−β/5(1− x

ψ5
)−(1−β/5) =

∫
dx

y

Eαβ : y5 = xα(1− x)β(1− x

ψ5
)5−β

v (a, b, c) (α, β)

A

 (4, 1, 0, 0, 0)

(3, 2, 0, 0, 0)

(2/5, 3/5, 1)

(1/5, 4/5, 1)

(2, 3)

(1, 4)

B

 (3, 1, 1, 0, 0)

(2, 2, 1, 0, 0)

...
...
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ZA(u) =
RA(u)2

(1− u)(1− pu)
same with B

ζ = ζ0
∏
v

ζv =
R0

(1− T )(1− pT )(1− p2T )(1− p3T )
RA(pρT ρ, ψ)20/ρRB(pρT ρ, ψ)30/ρ
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When ψ5 = 1, there are 125 nodes

ζ(T, ψ5 = 1) =
(1− εpT )(1− apT + p3T 2)(1− (pT )ρ)100/ρ

(1− T )(1− pT )(1− p2T )(1− p3T )[1− (p2T )ρ]24/ρ

where ε =
(

p
5

)
and ap is the p-th coefficient in the q-expansion of the wight 4

modular form for Γ0(25).

Periods are associated to the monomials Q and 100 others

I =
(
∂P

∂xi

)
;

∂P

∂x4
= 5x4

4 − 5ψx1x2x3x5

x1x
2
2x

3
3x

4
4 ' ψx2

1x
3
2x

4
3x5 ' . . . ' ψ5x1x

2
2x

3
3x

4
4
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There are

125 nodes

101 parameters

⇒ 24 relations

Each relation gives rise to a cycle
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If we expand 5-adically,

R1(T, ψ) = (1− T )(1− pT )(1− p2T )(1− p3T ) +O(52)

R20
A R

30
B = (1− pT )100(1− p2T )100 +O(52)

so ζM =
1
ζW

+O(52)

yttt

5
= 1 +

1
5

∞∑
k=1

k3nkq
k

1− qk
= 1 +O(52)

since 53|k3nk
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