
II. center

§1.

Γ′ → Γ

I, §4 Γ∗ ⊆ Γ
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Γ∗ Γ′ → Γ Γ∗
Δ∗

D∗ ⊆ Gal(Γ′/Γ)

Δ∗
D∗

G Γ
G � Γ

Γ′ → Γ
∀g ∈

G g Γ
αg

Γ′ α′
g−→ Γ′

⏐⏐�
⏐⏐�

Γ
αg−→ Γ
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Γ′ α′
g

Gal(Γ′/Γ)

αg Γ∗

αg : Γ∗ �→ Γ◦
def= αg(Γ∗)

D∗ ⊆ Gal(Γ′/Γ)
[D∗] αg

αg : [D∗] �→ [D◦]

Γ◦

(transport of structure)
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§2.

G

γ ∈ G

G
γ G

H
def= 〈γ〉 ⊆ G

Ẑ Z

G

I, II

γ G centralizer

ZG(H) def= {σ ∈ G | σ · h = h · σ, ∀h ∈ H}
H

G center

Z(G) def= {σ ∈ G | σ · g = g · σ, ∀g ∈ G}
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G

Γ
H Γ∗ ⊆ Γ

σ ∈ ZG(H)
G

N � G

σ ∈ H · N

N ⊆ G
Γ′ → Γ Γ∗

H
Γ′
∗

ζ · Γ′
∗, ζ ∈ Gal(Γ′/Γ) = G/N

G/H · N
1 1
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N Γ′

Γ′
∗

N

[N
⋂

H]
ζ · Γ′

∗
ζ · [N ⋂

H] · ζ−1

σ �→ ζ

σ ∈ ZG(H)
ζ · Γ′

∗ 	= Γ′
∗ [N

⋂
H]

σ ∈ H · N �
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§3. Survey:

genus g
R 2g J

R ↪→ J ∼= R2g/Z2g

G R

G � R

G J

G � J
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R J

Π̂R, Π̂J

J
R

Π̂R � Π̂J
∼= Ẑ2g

Π̂R

Π̂R

G
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Π̂J Π̂J

J

Hom(Q/Z, J)

(∼= Hom(Q/Z, R2g/Z2g) ∼= Ẑ2g)

J
Hom(Z/nZ, J) J

dense

Π̂J g ∈ G

1 ∈ G
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Π̂R center Z(Π̂R)

σ ∈ Z(Π̂R) N � G
σ ∈ N

N

R′ → R

Π̂R′ = N σ ∈ Z(Π̂R)
σ Π̂R′

σ
Π̂J ′ σ
Π̂R/Π̂R′

σ ∈ Π̂R′ = N �

§2
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§4. Survey: p

p Q

p p

a, b ∈ Q ⇐⇒
a − b p

Q

p
p Qp

p Qp Qp

Qp

GQp

def= Gal(Qp/Qp)

GQp H ⊆
GQp Qp K ⊆ Qp

p 1 1

GK
def= H, K× def= K\{0}
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GK

K× ↪→ Gab
K

K ⊆ Qp

σ ∈ GQp

§3

§3

GK center Z(GK)
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σ ∈ Z(GK) N�GK

σ ∈ N
N

K ⊆ K ′ ⊆ Qp

GK′ = N σ ∈ Z(GK)
σ GK′

σ
Gab

K′ (K ′)×

σ GK/GK′

σ ∈ GK′ = N
�


