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On the Differential Form Spectrum
of Hyperbolic Manifolds

GILLES CARRON – EMMANUEL PEDON

Abstract. We give a lower bound for the bottom of the L2 differential form
spectrum on hyperbolic manifolds, generalizing thus a well-known result due to
Sullivan and Corlette in the function case. Our method is based on the study of the
resolvent associated with the Hodge-de Rham Laplacian and leads to applications
for the (co)homology and topology of certain classes of hyperbolic manifolds.
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1. – Introduction

Let G/K be a Riemannian symmetric space of noncompact type, and
let � be a discrete, torsion-free subgroup of G. Thus �\G/K is a locally
Riemannian symmetric space with nonpositive sectional curvature. Most of this
article concerns the rank one case, i.e. when G/K is one of the hyperbolic
spaces H

n
R, H

n
C, H

n
H or H

2
O. In that situation, the quotients �\H

n
K are usually

called hyperbolic manifolds, and we normalize the Riemannian metric so that
the corresponding pinched sectional curvature lies inside the interval [−4, −1].

We denote by 2ρ the exponential rate of the volume growth in H
n
K:

2ρ = lim
R→+∞

log vol B(x, R)

R
,

and let δ(�) be the critical exponent of the Poincaré series associated with �,
i.e.

δ(�) = inf

s ∈ R such that
∑
γ∈�

e−sd(x,γ y) < +∞
 ,

where (x, y) is any pair of points in H
n
K and d(x, γ y) is the geodesic distance

from x to γ y. It is well-known that 0 ≤ δ(�) ≤ 2ρ.
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