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Non-collapsible dual complexes and
fake del Pezzo surfaces

Abstract: Consider a smooth 1-parameter family of surfaces, degenerating to a normal crossing.
Relative MMP shows that if the general fiber of the family was rational, the dualcomplex of this
degeneration is collapsible (brought to a point by applying repeatedly the removal of a simplex from
the boundary). However, there is a lot of contractible but non-collapsible complexes. If one manages to
smooth a degeneration with such a dual complex, it is supposed to provide interesting examples of
surfaces with h~(1,0) =h"(2,0) = 0.

We show that this situation indeed occurs for the simplest example - the complex of the duncehat,
obtaining the surface with topological invariants of the Barlow surface (yet unable to prove that it is in
its deformation class).
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