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A pseudo-Riemannian manifold has an intrin-
sic second-order differential operator A, =
div o grad called the Laplacian. The spectral
properties of Ajys have been much investigated

for compact Riemannian manifolds. However,

it is not the case for non-Riemannian manifolds.
For example, the multiplicities of eigenvalues
are finite in the Riemannian case, however they
can be infinite even if M is compact in the non-
Riemannian case.

Locally semisimple symmetric spaces M =
I'\G/H are important examples of pseudo-
Here, G/H is a sym-

metric space and I is a discrete subgroup of G

Riemannian manifolds.

acting properly and freely on G/H. Toshiyuki
Kobayashi initiated the study of global analysis
on non-Riemannian locally symmetric spaces in
the late 1980s. In 2016, Kobayashi and Fanny
Kassel introduced the notion of discrete spec-
trum of locally symmetric spaces and found in-
finite stable discrete spectrum under some con-
ditions.

In this academic year, I intended to study the
As a first
step, I intended to investigate it for locally anti
de-Sitter spaces I'\SO(2,2)/SO(2,1). In this

setting, discrete spectrum coincides with the

multiplicity of discrete spectrum.

set of L2-eigenvalues of the Laplacian. Con-
sidering linear independence of a family of
Poincaré series for I" of spherical functions on
S0O(2,2)/S0(2,1), I proved the unboundedness
of the multiplicities of L2-eigenvalues for any
MSO(2,2)/S0(2,1).

the notion of the multiplicities of stable L2-

Moreover, I introduced

eigenvalues and proved their unboundedness.
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