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In dimension one, any smooth algebraic curve (compact Riemann 
surface) with minimal Betti numbers must be isomorphic to the 
complex projective line (Riemann sphere). 
In dimension two, i.e., for algebraic surfaces, similar classification 
is much more complicated and has long been studied.

If the algebraic surfaces are allowed to have mild singulariies, 
then the study of these surfaces are related to the study of circle 
actions of the 5-dimensional sphere in differential topology. 
  
I will describe examples and report recent progress in the study 
of such surfaces, including the famous smooth examples, fake 
projective planes.   
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