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Abstract. Using the rank of the Mordell-Weil group EðQÞ of an elliptic curve E over

Q, we give a lower bound of the class number of the number field QðE½ pn�Þ generated

by pn-division points of E when the curve E does not possess a p-adic point of order

p: EðQpÞ½ p� ¼ 0.

1. Introduction

Let E be an elliptic curve over Q with complex multiplication (abbreviated

as CM in the following) satisfying EndCðEÞ ¼ OF the ring of integers of an

imaginary quadratic field F . When E has good ordinary reduction at p > 2,

the prime p splits completely in F as p ¼ pp where p A OF and p is the com-

plex conjugation of p. Let Fn :¼ FðE½pn�Þ be the field generated by pn-torsion

points of E over F . The extension Fy :¼
S

n Fn of F1 is a Zp-extension so that

there exist l; m A Zb0 and n A Z which are all independent of n such that we

have

aClpðFnÞ ¼ plnþmpnþn; for ng 0;

where ClpðFnÞ is the p-Sylow subgroup of the ideal class group of Fn. It is

known that the invariant l of the Zp-extension has a lower bound

lb r� 1;

where r is the (Z-)rank of the group of Q-rational points EðQÞ ([4],

Sect. 5).

For an elliptic curve E over Q which may not have CM and a prime

number p > 3, in recent papers [7] and [8], Sairaiji and Yamauchi give a lower

bound of the class numberaClpðKnÞ in terms of the rank of EðQÞ associated to
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