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FOT an integer k let s~n) be the complex vector space of Sieg~l

cusp forms of weight k on r =SP2 (2). For m~rn denote by T(n)(m) the
n n k

Hecke operator which acts on s~n) according to

fIT(n)(m) = mnk - n (n+1)/2 )" flkM;
k , ME- r ~~( n )

n -m

here ~(n) is the set of integral 2n-2n matrices M satisfying M'J M=mJ ,
m n n

where Jn~ (_E
O

~n) and M' is the transpose of M. the summation 1s over
n

a set of representati ves· f or the ac ti on of r on Mr·.c n) by left-mul tipli-
n .. n:

cation and f IkM is defined by

AB(Z~~n=Siegel upper half-space of degree n, M=(cn»).

R. Weissauer has proved the following

Theorem ([6J, §6.). Let >'m be an eigenvalue of· T~n) (m), m> 1. ~

(2) IA I< .m(nk-n(n+.,1 ))/2d (m),
m

where dem) i5 the number cf elements in r \~(n). In particular, if p ia
n '\ ·m

prime, then

1,,\ J"- p(nk-n(n+1)/2fr(p~+1).
p ,~ 'l) =1

The above inequality is useful at several places (cf. (2J, [6J; cf.

also [lJ for n e l, where it can be used to shorten some proofs in the

theory of newforms).

The proof of (2) given in [6J is easy and essentially only uses the

strang approximation theorem ~ar the symplectic group.
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p!'oof of (2) b~sf>d on the e-x1stenc(' o~ t.he Pl"t.cTRBor, jnncr produC"t (for

n=l thjs proof ~lre~dy ~ppp~red in [4J, the C~SP n>l js ~ djrcct gene-

TllI) i z~tj on) •

We na..... rec~ll same element~ry properties of the Peters50n product.

( cf. [5J, pp~37-40 and [3J, pp.270-773) .
-"- --

.:{~tl9"rn)-(f~r same
~--

Let r be an admissible group, i.e. there is m.:lN )
,rn

such that -1 p .is of finite index in r . We put F=r· f:t En1/t± En1 ·c:l d.
n

If f and g are Siegel cusp farms af weight k on r, we set

1=-
[r : r]

n

J
~r

where X=-~e_Z, I=ImZ, du.>=dXdY/(dety)n+'__ is the invariant symplectic;-..

volume element end ~r 15 a fundamental domain for the action of r on

~ • One easily shows that the integral is independent ef the fundamental
D

domain, converges absolutely and is also independent of the choice of r.
Moreover, if for any symplectic similitude H with rational coefficients

= m-nk/2 IJ rll .

f~S~n} be a non-zero eigenform of T~n}(m) with eigenvalue

Then from (3 )

(4 ) HflkMIl

Naw let

A • \\T e have
m

we define f IkM by (J. ~. 'then

(3) (flkM.g) = <r;glkmM -
1>

We put

11 f" = <f , r >1j
2

•

ye see that for M~~{n)
m



At) (r,f> n}: - n (n +1 ) / 2:: c~ .~
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From the Cauehy-Sebw8rtz in eq ufil j ty end (4 ) we obta1n

J(,flkM,f>1 <. 'JI f I kM 11 )I f 11

= m-nk/21IfJJ 2

with equa11ty in the first line if and only if flkM 15 proportional to

f. Henee to prove (2) it ia Buffieient to show that if flkM i8 propor

tional to f, for all M~~(n), then f=O. This, however, 1s obvious; in

(
mE 0) . m

fact, On E is in~~n), and from
n

feZ) = cf(mZ) (CE t)

it follows easily, e_ g. by comparing Fourier coefficients, tbat f must

be zero, if m>1-.•
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