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THE DIMENSION FORMULA OF THE SPACE OF CUSP FORMS

OF WEIGHT ONE FOR Γ0(p)

YOSHIO TANIGAWA AND HIROFUMI ISHIKAWA

Introduction

The purpose of this paper is to study the dimension formula for cusp
forms of weight one, following the series of Hiramatsu [2] and Hiramatsu-
Akiyama [3]. We define as usual the subgroup Γ0(N) of SL2(Z) by

Γ0(N) = {(« *) e SL(2, Z)\c = 0 (mod iV)} .

In this paper we consider the case of a prime level, so we always put
Γ — Γ0(p) for a prime number p. In Section 1, we define the Eisenstein
series and determine the constant term matrix explicitly. In Section 2,
we calculate the trace of certain invariant integral operator by the method
of Selberg. First we define a Selberg type zeta function z(δ, X) in (2.4).
It appears in the trace formula from the hyperbolic conjugacy classes.
After analytic continuation, we take the residue of z(δ, X) at 0 and get

dim S^Γ, X) = -1- Res z(δ, X).
4 δ = Q

On the other hand, Deligne-Serre (c.f. Serre [8]) proved that this dimen-
sion is equal to the number of two dimensional Galois representations
satisfying certain conditions. Thus the residue of the Selberg type zeta
function contains an information of the number of such representations.

The main result of this paper was obtained by both authors inde-
pendently. The first author would like to express his hearty thanks to
Professor Hiramatsu and Dr. Akiyama for fruitful discussions.

§ 1. Eisenstein series

Let k be a positive integer and X a Dirichlet character modulo p. We

Received December 10, 1986.

115


