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ON NORM MAPS FOR ONE DIMENSIONAL
FORMAL GROUPS III

MICHIEL HAZEWINKEL

1. Introduction

The main purpose of the present note is to give a more elementary and
conceptual and less computational proof of the main theorem of [4]. At the
same time we generalize the theorem.

Let K be a local field, L/K a finite galois extension. Let A be the ring of
integers of K and F(X, Y) a (commutative one dimensional) formal group
(law) over A, i.e. F(X, Y) is a formal power series in two variables over 4
of the form F(X, ¥) = X + Y + >_..;»1 a:;X'Y" such that a;; = a;; and
FFX,Y),Z) = F(X, F(Y, Z)). Let m; be the maximal ideal of A(L), the
ring of integers of L. The group recipe F(X, Y) can be used to define a new
abelian group structure on the set m,, , viz.  + ry = F(z, y) wherez,y € m, .
This group is denoted F(L). There is a natural norm map

(1.1) F — Normg : F(L) —» F(K), T 0 fro +r+ 0 Frox

where {c, , --- , 0.} = Gal (L/K). The general problem is to describe the
image (or the cokernel) of the maps F — Norm;,x . For example if F is the
multiplicative group G,.(X, ¥Y) = X + Y 4+ XY, then ¥ — Norm becomes the
ordinary norm map

1.2) N.x: UY(L) — UY(K)

where U'(L) = {# € U(L) = A(L)* |+ = 1 mod m;}. The study of Coker
N ,x is what a not inconsiderable part of local class field theory is about.

Let K../K be an infinite galois extension of Galois group isomorphic to Z, ,
the p-adic integers. Such an extension is called a Z,-extension or a I'-extension.
Let K, be the invariant field of the closed subgroup p"Z, ,n =0, 1,2, --- ,
where we write K, = K.

The abelian group F(K) carries a natural filtration F(K) = F*(K) D F*(K) D
-+ DF'(K)D --- where F'(K) = {z € F(K) | z € mg"}.

We write F — Norm,,, for F — Normg,,x . The main theorem of this paper
is now.

1.3. TueorEM. Let K./K be a totally ramified Z,-extension of an absolutely
unramified mized characteristic local field K with perfect residue field k of char-
acteristic p > 2. Let F(X, Y) be a formal group over A of height h > 2. Then we
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