Invitation to higher local fields 1

Some Conventions

Thenotation X C Y meansthat X isasubsetof Y.

For an abelian group A written additively denote by A/m the quotient group
A/mA where mA = {ma : a € A} and by ,, A the subgroup of elements of order
dividing m. The subgroup of torsion elementsof A isdenoted by Tors A.

For an algebraic closure F39 of F denote the separable closure of the field F
by FP; let Gr = Gal(F*P/F) be the absolute Galois group of F. Often for a
Gr-module M wewrite H*(F, M) instead of H'(Gr, M).

For apositiveinteger [ whichisprimeto characteristicof F' (if thelatter isnon-zero)
denote by p; = ((;) the group of [th roots of unity in F5P.

If [ isprimeto char (F), for m > 0 denoteby Z/i(m) the G p-module uf@m and
put Z;(m) = [iLnTZ/lT(m); for m < 0 put Z;(m) = Hom(Z;, Z;(—m)).

Let A be acommutative ring. The group of invertible elements of A is denoted
by A*. Let B bean A-algebra Q}B/A denotes as usua the B-module of regular
differential forms of B over A; Qf , = /\”QlB/A. In particular, Q7 = Q7
where 1, is the identity element of A with respect to multiplication. For more on
differential modules see subsection A1 of the appendix to the section 2 in the first part.

Let K, (k) = KM (k) bethe Milnor K -group of afield & (for the definition see
subsection 2.0 in the first part).

For a complete discrete valuation field K denoteby O = O itsring of integers,
by M = Mg the maximal ideal of O and by k = ky itsresidue field. If & is of
characteristic p, denote by R the set of Teichmiller representatives (or multiplicative
representatives) in O. For 6 in the maximal perfect subfield of & denote by [6] its
Teichmiller representative.

For afield £ denoteby W (k) thering of Witt vectors (more precisely, Witt p-vectors
where p is a prime number) over k. Denote by W,.(k) the ring of Witt vectors of
length » over k. If char(k) = p denoteby F: W (k) — W(k), F:W,.(k) — W,(k)
themap (ao, ...) — (ag, ---)-

Denote by vx the surjective discretevaluation K* — Z (it issometimes called the
normalized discrete valuation of K'). Usually m = mx denotesaprime element of K:
vk (rr) = 1.

Denote by K the maximal unramified extension of K. If kg isfinite, denote by
Froby the Frobenius automorphismof K /K.

For afinite extension L of a complete discrete valuation field K Dy, denotes
its different.

If char (K) =0, char(kg) =p, then K iscaled afield of mixed characteristic. If
char (K) = 0=char (kx), then K iscalled afield of equal characteristic.

If ky isperfect, K iscalled alocal field.
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