Ceometrical and topological properties of graph manifolds: a unified approach

Pavel Svetlov

The main goal of our talk is to show that some quite different properties of graph manifolds can be described from a unified point of view. These properties are

• to carry a metric of non-positive sectional curvature

• to be (finitely covered by) a surface bundle over the circle

• to be (finitely covered by) a codimensional 1 foliation of a certain kind

• to contain an immersed (embedded) injective surface of negative Euler characteristic

Our approach can be sketched as follows. Each graph manifold M defines a graph which is dual to the canonical splitting of M (by Jaco, Shalen and Jochansson). We consider a difference equation on this graph (with topological invariants of M as coefficients). It turns out that all properties we mentioned above are encrypted in this equation.

In our talk we introduce the equation and give criteria of its solvability in interesting cases. As an application of our approach we obtain the following

Theorem. Let M be a graph manifold. If M admits a NPC-metric then M is finitely covered by a surface bundle over the circle.

REFERENCES

[BK] S. Buyalo, V. Kobel’skii, Geometrization of graph-manifolds I. Conformal geometrization, St. Petersburg Math. J., Vol. 7, 2, (1996), 185–216

[N] a W. D. Neumann, Commensurability and virtual fibration for graph manifolds, Topology, Vol. 39, (1996), 355–378

[LW] J. Luecke, Y. Wu, Relative Euler number and finite covers of graphmanifolds, Proc. of the 1993 Georgia Topology conference, AMS/IP, Studies in Adv. Math., Vol. 2, 1, (1997), 80–103

[RW] J. H. Rubinstein, Sh. Wang, π_1-injective surfaces in graph-manifolds, Comment. Math. Helv., Vol. 73, (1998), 499–515