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§1. Witt Frobenius

k p p

Φk : k � x �→ xp ∈ k

Frobenius Φk
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Witt

(λ0, λ1, λ2, . . . , λn, . . . )

λn ∈ k W (k)

Witt
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Witt W (k) k
k1 → k2

Witt

W (k1) → W (k2)

Φk : k
∼→ k

Witt

ΦW (k) : W (k) → W (k)

Witt p

Zp
def= lim←−
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Zp W (Fp)
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Z/pnZ

Witt

Zp k
W (k)

0
Zp p Qp

Witt W (k) k
0

λ ∈ k

Xp = ΦW (k)(X)

0 λ
∈ W (k)
[λ] ∈ W (k) λ Teichmüller
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Teich
0 λ Λ ∈ W (k)

Ψ : Λ �→ Φ−1
W (k)(Λ

p)

0 λ
W (k) W (k)

p

lim
n→∞ Ψn(Λ)

Teich [λ]
Λ = [λ] + pn · W (k) =⇒

Λp = [λp] + pn+1 · W (k)

Teich Teichmüller
Teich Teichmüller
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§2. Frob

PSL2(R)

Teich
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p
§1 Ψ p

Frobenius

Witt
Ψ

Frobenius

0
Witt
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Zp
∃

∃

Frobenius
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VI. p

§1.

C[[z′]] → C[[z]]

z′ �→
f(z) = c1 · z + c2 · z2 + . . . + cn · zn + . . .

c1 �= 0



9

k

k[[t′]] → k[[t]]

étale

k X k
X

X

KX

KX

KX

GKX

def= Gal(KX/KX)

KX k
k ⊆ KX
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k

GKX
� Gk

def= Gal(k/k)

GKX

X x KX x
k1[[t]]

[k1 : k] < ∞
KX KX

K ′ ⊆ KX

k1[[t]] → k′
1[[t]]

GKX � ΠX (� Gk)

Gk

ΠX X
Gk

1 → ΔX → ΠX → Gk → 1
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§2. Grothendieck

ΔX

X

k =
k ΔX = ΠX k = C

X X
ΠX X

Squr(X )
X

C
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k p p Qp

k
Gk Gab

k

k×

X k x
ΠX � Gk Gk →

ΠX Gk ⊆ ΠX δ ∈ ΔX

Gk · δ ⊆ ΠX

ΠX

ΔX p

Squr(X ) p
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p
Squr(X )
p

X, Y p k

{
Gk ΠX

∼→ ΠY

}

{
k X

∼→ Y
}
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