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A manifold M is said to be locally modelled
on a homogeneous space G/H if it is cov-
ered by open sets that are diffeomorphic to
open sets of G/H and their transition func-
tions are locally in G. For instance, if T' is
a discrete subgroup of G acting properly and
freely on G/H, then T\G/H becomes a man-
ifold locally modelled on G/H. In this case,
I'\G/H is called a Clifford-Klein form and I'
is called a discontinuous group for G/H. For
each G-invariant differential form on G/H, we
can assign the “locally G-invariant” differen-
tial form on a manifold M locally modelled on
G/H. This assignment induces a homomor-
phism n : H*(g,H;R) — H*(M;R). It has

been known that the homomorphism 7 gives
some obstructions to the existence of a compact
manifold locally modelled on a given homoge-
neous space G/H.

In this academic year, I obtained the following
results:

1) T generalized my previous obstruction arising
from 7 to the nonreductive case. For instance,
there does not exist a compact manifold locally
modelled on a positive dimensional coadjoint
orbit of a solvable real linear algebraic group.
2) I found a new obstruction to the existence
of compact Clifford-Klein forms of G/H. The
key idea is to combine the homomorphism 7
with an upper-bound estimate for cohomologi-
cal dimensions of discontinuous groups. As an
application, I proved that, if p,g > 1 and ¢ is
odd, there does not exist a compact complete
pseudo-Riemannian manifold of signature (p, q)

with constant positive sectional curvature.
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