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UNITS AND CYCLOTOMIC UNITS IN Xp-EXTENSIONS

JAE MOON KIM1

Introduction

Let p be an odd prime and d be a positive integer prime to p such that d ?£ 2

mod4. For technical reasons, we also assume that/) X φ(d). For each integer n >
m

1, we choose a primitive wth root ζn of 1 so that ζ% = ζn whenever n | m. Let

K = Ko = Q(ζpd) and i C = Un^0Kn be its cyclotomic Z^-extension, where

Kn

 = Q(ζ,pn+id) is the nth layer of this extension. For n > 1, we denote the Galois

group Ga\(Kn/K0) by Gw, the unit group of the ring of integers of Kn by En, and

the group of cyclotomic units of Kn by Cn. For the definition and basic properties

of cyclotomic units such as the index theorem, we refer [6] and [7j. In this paper

we examine the injectivity of the homomorphism H (Gn, Cn) —• H (Gn, En)

between the first cohomology groups induced by the inclusion Cn —• En.

In [4], it is shown that the Tate cohomology group Ht(Gmnf Cm) depends on

the splitting of p in Q(ζ d ) where Gmn — Gdl(Km/Kn) for m > n. To be more pre-

cise, let k be the decomposition field of p in Q(ζ r f). Then

Z) if i is even

\(Z/pm~nZ)1 i f f i s o d d ,

where

[k : Q] if k is real

-w [k : Q] otherwise.

In particular, H (Gn, Cn) — (Z/p Z) and by taking the direct limit under the in-

flation maps, we have H (Γ, CJ) — (Q^/Z^) , where C^ = U w> 0 Cn and Γ =
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