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Introduction

Let p =5 be a prime number, ¢, a primitive pth root of unity, Z, the ring
of p-adic integers, w: Gal(Q({,)/Q) = (Z/pZ)* - Z; the Teichmiiller char-
acter defined by w(k) = kmod p, and e; (0 < k < p—2) the idempotents
1/(p—1)) Ysen wk(a)o"eZp[A]. Denote by A the p-Sylow subgroup of
the ideal class group of @({,). In this article we study the orders of the «'-
components e,(A) of A, with r even and 2 < r < p—3. These components
can be identified with the w’-components of the p-Sylow subgroup of the
ideal class group of Q({,+,; ).

As is known by Mazur-Wiles theorems (see e.g. Rubin’s appendix to [4],
or [9, pp. 146, 299]), the orders |e,(A)| are equal to the orders |e,(W)| of
the w"-components of the p-Sylow subgroup W of the group of units of
Z[{,] modulo the subgroup of circular units, for r even (2 <r < p—3), and
the |e,(A)| are equal to the p-parts of the generalized Bernoulli numbers
B, ,—=(1/p) E =1 w”’(])j, for r odd (3 < r < p—2). The main motivation
for this work is the belief that there exist p-adic integers, that can be defined
in a relatively simple way, whose p-parts correspond to the numbers |e,(A)|
for r even, as do the p-parts of generalized Bernoulli numbers for r odd.

Let r even (2 <r < p—3) be fixed, and let n be a posmve integer. Call
[, the largest integer < n such that the number 8 = [T2Z](1— k)« ™' ~"”"
is a p Inth power in @(g‘p) We devote this article to the search of formulas
for p'n because as is known, if n is large enough then we have |e,(A)| =
ler(W)l =

In the ﬁrst section we show, by using the Tchebotarev density theorem,
that the global problem of determining p’» can be reduced to a set of similar
problems in the completions @({,)o of Q({,) with respect to some con-
venient prime ideals Q. For m = 1, call ®@,, the set of all prime ideals Q of
Z[{,] that are above rational primes ¢ =1 mod p" such that p'9~ V7 = ¢,
mod Q. We prove that, given m = 1 and k =1, if for each pnme ideal Qe @,
there is yp € Z[{,] such that 8 = 'yQ mod O, then g = 71’ for some y € Z[{,|
(Corollary of Proposition 1 and Hensel’s lemma).
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