Reminder:
Definition 11.3.1: A finite extension L/K is called tame if its ramification index is not divisible by p.

Proposition 11.3.2: (a) Any extension of the form K(/a)/K for pte > 1 and a € K is tame.

(b) If in addition v(a) is coprime to e, the extension is totally ramified of degree e.
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Proposition 11.3.3: Any finite extension L/K that is tame and totally ramified of degree e has the form

L = K(/4) for a uniformizer4re K.
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Proposition 11.3.4: Consider a finite extension M /K with intermediate fields K, L. M
(a) M/K is tame if and only if M/L and L/K are tame.
(b) If L/K is tame, then so is LK'/K'. /
(c¢) If L/K and K'/K is tame, then so is LK'/K. k'
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" Definition 11.3.5: An algebraic extension L/K is called tame if it is a union of tame finite extensions _

of K.

Proposition 11.3.6: (a) There exists a maximal tame extension K™ and it is unique up to isomorphism
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over K, though the isomorphism is not unique.

(b) The extension K* /K is galois and contains a maximal unramified extension K™.
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Proposition 11.3.7: (a) The galois group of K" /K™ is naturally isomorphic to K
~
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where the product extends over all integers ptn > 1. K
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(d) The galois group of K /K is isomorphic to the semidirect product Y74
Zw ZP(1), K
where 1 € Z acts on Z® (1) by the map z — z/*|. »
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Remark 11.3.8: This inverse limit is uncanonically isomorphic to the prime-to-p part

Z(p) = HZ[

— ffp

of the profinite completion Z of Z. The notation Z®)(1) is chosen to indicate the nontrivial action of
Gal(K™/K).




