


Last time

Gal (Ep/Ep) = eim Gal(#pr/#p) = E
F

4 : x1- XP 1

the Frobenius

① Every finite K/#p (k= # pr)
has a Frobenius !

ifq= ph Gal(Ep(k) = Gal(((k)



① Every finite K/#p (k= # pr)
has a Frobenius !

ifa= ph Gal (Ep(k) = Gal(π(k)

#Fp1
4k : x+ x9

iEGal(k(k) = ApS
4k : x+X941 F#-#pr



② Let 4/#p be Finite
,
of Gal(k/p)

then o can be a Frobenius too !

I Gal(k/rp) = <H(k]

↑ so o = 11 pos, integer
extend o to - Gal(k/Fp)

#p take 8 =y
Let I be the fixed field of

T
,
then 8 = HE



Example

Gal(k(#p) = [4(k)

E 4 : X1x
P

k= p3
0 = y(k : x + xpY
take 5 : x1X *

"

Gal(Fp/#p)
#p4 the fixed field of t isIl

#p4 and T= YEpY
#p



Class field theory for k= QP
↑ base field

Facts about finite extensions k/Qp
· K is also a complete field with a
discrete valuation

· OK integral closure of Ep in K isa

DVR : it has a unique prime ideal

8 = ((k)



· OK integral closure of Ep in K isa

DVR : it has a unique prime ideal

8 = ((k)

pOk = pek Fact

[ -
: #p) = fi <k :Qp] = exfxOk

u

finitefield/



If otGal(k/Qp)

then o(p)= p so every Gal(k/Qp)
descends to Ok/O

Gal( */Qp)-> Gal(#pfi/#p) = E/fcZ
o o mod g

if ex= 1 pOk = 0 unramified fi=[k :Qp]

Gal(k/Qp) E Gal(#pt/1p) = /fit
Y 5- 1 Y 4 1



Fact : Q has a maximal unramified

extension
,
denoted Ep

and
Gal (p/Qp) E Gal(#/#p)=

Y # X+ XP # 1
- Utthe Frobenius

tells me o=uh
Also

d : Gal(p/Qp) Gal(Fp/#p)E
O 4[x(x) ]]
o-- nz



d : Gal(Qp)
VI -z~

Gal(/Qp)

I = Kend = Gal(Qp/p)



Let K/Qp finite extension

F= XQ maximal unramified extension
of K

not surjective M

d : Gal([x)- Z

Il

Gal(Qp/k) = Gal(Q/Qp)
Xix- U
- 1

Gal(#p/#pr)-> 7

In &
Gal(#p/#p)5X + x *



Let fi = [2 : d(Gal(k/k))]
= [0k/p : #p]

dk= d :Gal(k)

We say of Gal([/k) is "a"Erobenius
for K if d(0) = 1



dk= d :Gal(k)

We say of Gal([/k) is "a"Erobenius
for K if d(0) = 1 notation

Yk

Every of Gal(k/Qp) is a Frobenius
somewhere

x
- E &() = n = fz

oi / LetI be the fixed field of %

Qp then 8 = YI




