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I studied the following three topics:

e Proper actions of Lie groups and discon-
tinuous groups for non-Riemannian sym-

metric spaces.

e Minimal nilpotent orbits in simple Lie al-

gebras.

e Generalizations of the theory of designs

and codes on a sphere.

Proper actions of Lie groups and discon-
tinuous groups for non-Riemannian sym-
metric spaces:

In the previous year, I classified semisim-
ple symmetric spaces G/H that admit proper
SL(2,R)-actions. Furthermore, I proved that
G/H admits proper SL(2,R)-actions if and
only if it admits a discontinuous group iso-
morphic to a surface group ([Proc. Japan
Acad. Ser. A Math Sci., 2011})).
I studied proper actions of more larger Lie
groups than SL(2,R). Then, I proved a suf-
ficient condition on symmetric pairs (G, H) for
which G/H admit proper SL(3,R)-actions or
proper SU (2, 1)-actions, and classified symmet-

In this year,

ric pairs that satisfy the condition.

Minimal nilpotent orbits in simple Lie al-
gebras:

It is well-known that any complex simple Lie
algebra has a unique complex minimal nilpo-
tent orbit. However, a real simple Lie algebra
g has finitely many real minimal nilpotent or-
bits in general. In this year, I proved that the
real minimal nilpotent orbits are contained in
a unique complex nilpotent orbit in gc, where
gc is the complexification of g, and determined
such the complex nilpotent orbit for any simple
Lie algebra g.

Generalizations of the theory of designs

and codes on a sphere:



I want to construct a theory of designs and
codes on more general spaces than spheres.
For a rank one compact symmetric space X,
the theory of designs and codes on X is well-
known as a complete analogue of the theory
on a sphere. Furthermore, analogues of Fisher
type inequalities are known for Grassman man-
ifolds and unitary groups. In the previous year,
I defined designs and codes on compact groups
G and proved an analogue of Fisher type in-
equalities. We note that a compact group Gg
can be regarded as a compact symmetric space
by Go = (Go x Go)/AGy. In this year, I de-
fined designs and codes on G/H for compact
Gelfand pairs (G, H) and proved an analogue

of Fisher type inequalities.
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