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In 2016, Toshiyuki Kobayashi and Fanny Kas-
sel initiated the analysis on non-Riemannian
locally symmetric spaces I'\G/H and con-
structed “universal discrete spectrum” under
some conditions. In their paper, they defined
the “pseudo-ball” B(R) of “radius” R in sym-
metric spaces G/H and proved that the dis-
crete spectrum of I'\G/H is infinite if there ex-
ist positive numbers a and A such that for any
r € G/H, Nr(z,R) = #(-2NB(R)) < Ae*%.
In the following, this condition for Np(z, R) is
denoted by .

The 3-dimensional anti-de Sitter space AdS® =
{(z1.22,73,24) € R* | 22 + 23 — 2% — 23 =1}
is a Lorentzian symmetric space. In this year,
I tried to study the discrete spectrum of lo-
cally anti-de Sitter spaces I'\AdS® determin-
ing whether IT" satisfies the condition %. Gen-
eralizing an example in the paper of Guéritaud
and Kassel, I constructed a family of infinitely
generated groups acting properly discontinu-
ously and isometrically on AdS® and studied
Nr(z, R) for these discontinuous groups. Con-
sequently, I gave the following results: For any
smooth, convex, and strictly increasing func-
R eeR, R

there exists a discrete group I'y acting prop-

tion f: R — R (for example, e

erly discontinuously and isometrically on AdS®
Nr,(E, R)

f(R)
(1,0,0,0) € AdS®. In particular, not all dis-

continuous groups satisfy the condition .

such that lim = 00. Here F =

R—o0

I explain another result. Tracing back
to the deformation theory of discontinuous
groups for pseudo-Riemannian homogeneous
manifolds of reductive groups by Toshiyuki
Kobayashi(1998), Kobayashi and Kassel de-
fined the notion of sharpness for discontinu-
ous groups and proved that sharp discontinu-
ous groups satisfy the condition . I proved
that there exist non-sharp groups which satisfy
the condition %. Most of discontinuous groups
which I constructed by generalizing an exam-
ple in the paper of Guéritaud and Kassel are
not sharp and many of such non-sharp groups

satisfy the condition .
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