
L$(λ, ε) = ε4λε

$0 = f0

$1 = f0 log λ+ f1

$2 = f0 log2 λ+ 2f1 log λ+ f2

$3 = f0 log3 λ+ 3f1 log2 λ+ 3f2 log λ+ f3

νλ = {x ∈ F5
p|P (x) = 0}; Nλ =

νλ − 1
p− 1

ν = ν0 + ν1p+ ν2p
2 + ν3p

3 + ν4p
4

ν0 =[p/5] f0(λ)
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We chose

An(ε) with An(0) = an =
(5n)!
n!5

But we also could have chosen

Ãn(ε) = h(ε)An(ε) with h(0) = 1

h(ε) = 1 + h1ε+
1
2!
h2ε

2 + . . .


$0

$1

$2

$3

 →


1 0 0 0

h1 1 0 0

h2 2h1 1 0

h3 3h2 3h1 1




$0

$1

$2

$3


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ν(λ) =
∑
x∈F5

p

(1− P (x)p−1) +O(p)

ν(λ) =
∑
x∈F5

p

(1− P (x)p(p−1)) +O(p2)

pp−1 = 1 +O(p) pp(p−1) = 1 +O(p2)

ν(λ) =[2p/5] f0(λp) + p[2p/5]f ′1(λ
p) +O(p2)

where f ′1(λ
p) = (θf)(λp); θ = λ

d

dλ
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mod p : λ = λ+ p so f(λ+ p) = f(λ) +O(p)

(λ+ p)p = λp +O(p2)

Teich(λ) = lim
n→∞

λpn

For higher orders, we try to guess the result:

ν(λ) = (1+Ap2)[3p/5]f0(λp2
)+p(1+Bp)[3p/5]f ′1(λ

p2
)+Cp2[3p/5]

f ′′2 (λp2
)+O(p3)
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ν = [p]f0(λp4
) + p

1−p
[p]
f ′1(λ

p4
) + 1

2! (
p

1−p )2[p]f
′′
2(λp4

) + . . .+

+ 1
4! (

p
1−p )4[p]f

′′′′
4 (λp4

) + h3( p
1−p )3{[p]f

′′′
0 + ( p

1−p )[p]f
′′′
1 }+O(p5)

We can get rid of the last term with a change of basis

h(ε) = 1 +
1
3!
h3ε

3 +O(ε5)

L$(λ, ε) = ε4λε $ =
∑ 1

n!
εn$n
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arp

ar
=

Γp(5rp+ 1)
Γ5

p(rp+ 1)
= h(rp)

νλ =
p−1∑
m=0

am(1+p+p2+p3+p4)

am(1+p+p2+p3)
λmp4

+O(p5) =
p−1∑
m=0

βmTeich(λ)m

where βm = lim
n→∞

am(1+p+...+pn+1)

am(1+p+...+pn)
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Lower dimensional examples:

P1[2] : x2
1 + x2

2 − 2ψx1x2 = 0; is singular for ψ2 = 1

λ =
1

(2ψ)2
L = θ − 2λ(2θ + 1)

$0 = f0 =
1√

1− 4λ
=

∞∑
n=0

(2n)!
n!2

λn

$1 = f0 log λ+ f1; f1 = 2
∞∑

n=1

(2n)!
n!2

(σ2n − σn)λn; σn =
n∑

k=1

1
k

We can calculate Nλ from f0 and f1.
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P0[1] : P (x) = x− ψx = (1− ψ)x

ν =

 1 if ψ 6= 1

p if ψ = 1

$0 =
∑ n!

n!
λn =

∑
λn =

1
1− λ

= f0

[p]f0 =
p−1∑
1

λn =

 λp−1
λ−1 = 1 if λ 6= 1

p if λ = 1
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Dwork’s character

Θ(x) =

 exp[π(x− xp)]

E(πx)

Θ(x+ y) = Θ(x)Θ(y)

∑
y∈Fp

Θ(yP (x)) =

 p if P (x) = 0

0 otherwise
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Θ(yP ) = Θ(y(
∑

x5
i − 5ψ

∏
xi)) = Θ(−5ψy

∏
xi)

∏
i

Θ(yx5
i )

Gn =
∑
x∈F?

p

Θ(x)(Teich x)n

gn(y) =
∑
x∈F?

p

Θ(yx5)(Teich x)n

Θ(x) =
1

p− 1

p−2∑
m=0

G−m(Teich x)m

∑
x∈F?

p

(Teich x)n =

 0 if p− 1 6 | n
p− 1 otherwise

Arizona Winter School 2004 Candelas 3/14 10 40:40



If 5 6 | p− 1, then

ν = 1 + p4 +
p−2∑
m=1

G5
m

G5m
(Teich λ)−m

On M we have an action of G

xi → αnixi; α5 = 1,
∑

ni = 0 (mod 5)

The mirror is W = M̂/G (Resolving the singularities of M/G).

h1,1(W) = h2,1(M) = 101

h2,1(W) = h1,1(M) = 1
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If 5|p− 1, then

ν = [p]f0 +
p

1− p
[p]f

′
1 + . . .+ p

∑
v

γv∏
i(vik)!

[p]
2F 1(av, bv, cv;ψ−5) +O(p2)

where k = (p− 1)/5
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