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Description of the Course Proposal; the Course Outline:

The course is at the same time a continuation of the introductory
AG-course ”Algebraic curves and surfaces by examples” from the spring
term 2016-2017 and a bridge towards a future M2 proposal for the 2018-
2019 term on the ”Topology of alebraic varieties”. The main theme is
related to Higgs bundles and two important and beautifully connected
areas: Hodge theory and geometric structures on surfaces. If elected,
as well as in the previous years, notes will be available in real time on
my web-page. As prerequisites, apart the above mentioned AG-course,
a good familiarity with functional analysis and differential geometry is
highly desirable.

The (maximal) outline is the following:
• preliminaries on complex manifolds
• the Newlander-Nirenberg integrability thm (in the real analytic case)
• complex and holomorphic vector bundles
• Chern classes, special hermitian metrics
• Higgs bundles-motivation from physics; Higgs versus flat bundles
• a crash course on Hodge theory
• flat bundles, surface group representation and geometric structures
• what is a moduli problem? examples of deformation problems
• let’s put things together: a non-abelian Hodge theory
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