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§1. Inter-Universal

(i)
(ii) log
(iii) stable curve

I

p �= l Fp
∼→ Fl

Gal(Fp) ∼= Ẑ
∼→ Ẑ ∼= Gal(Fl)
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§2, §3
Teich p Teich

§4, §5
IU Teich p Teich

II

§5
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§2.

X X̃

H Koebe

X̃
∼→ H ↪→ P

1
C⏐⏐�

X

P
1-

(P → X,∇P, σ : X → P)

X KS ∇P(σ)

(Hodge) section P
1-

(g, r)

M
3g − 3 + r

S → M
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s : M → S
∂s M (1, 1)

Weil-Petersson Kähler

WP Poincaré

z
Bers
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§3. p Teich Frob

§2
S → M

Z[12 ] Zp Fp p �= 2

p p
Frob

NFp ⊆ SFp → MFp

NFp → MFp

finite flat p3g−3+r

NFp

Frob X

Γ(X,ω⊗2
X )

ordinary
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locus N ord
Fp

⊆ NFp

MFp étale
p étale

N ord
Zp

→ MZp

Frob

ΦN : N ord
Zp

→ N ord
Zp

ΦN

N ord
Zp

→ SZp → MZp

N ord
Zp

X
ordinary locus X ord ΦN

Frob ΦX : X ord → X ord

ΦX , ΦN Poincaré
WP
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Frob Kähler
Frob

Kähler
Frob

∈ N ord
Fp

(Fq) ord
(XFq , PFq )

Frob

(X,P )/W (Fq)

X ord locus
ΦX §4, §5
↔ PFq ↔ XFq
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§4.

§3 N ord
Zp

→ SZp

X Frob
(P → X ,∇P , σ : X → P,ΦP)

p

X Zariski
U ⊆ X ‘ ’

(i) X U
Frob crystal (P,∇P ,ΦP)
KS σ

U

U unique
X



10

(ii) P
1

U X
MF∇

X

——————————————————–
F X

1 → ΔX → ΠX → GF → 1
F

p F p Fp base-
change

1 → ΔX → ΠXp → Gp → 1
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(i)

Gp

GF Neukirch-Uchida

Gab
p

F×
p Gp

X/F , Xp/Fp ΠX ,
ΠXp local/global

p
Gp ↔

ΠXp ↔
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(ii) p Frob
‘ ’ crys-
tal Frob
∼→

Frob
log-Frob

ΠX ΠXp⏐⏐� ⊕
p F×

p �

⏐⏐�
GF �

⏐⏐�log Gp

⊕
p Fp �

log(F×
p ) global

OF rigid
Gp rigid

log global F

Galois
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§5. Θ

Witt §3
pn/pn+1

pn/pn+1

‘ ’

. . . � (pn+1/pn+2) � (pn/pn+1) � . . .

IUTeich

/ ↔

q-para-
meter

Θ
idèle

Frobenioid

Θ(q) � q
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. . . � q \ Θ � q \ Θ � . . .

IU

Θ divisor

Kummer Θ

(i) log
l Θ

qj2
(j = 0, . . . , (l − 1)/2)

log
log-shell

Hodge-Arakelov

H-A
crystalline Θ-object
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p P
1-

(ii)
log

Θ

∫
R

e−x2
=

√
π

IU

log F , Fp

Θ
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ΠX ΠXp

Gp

Θ

Frob

Frob

diophantus


