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MURAD ALIM

This is an advanced graduate course for master and phd students as well as researchers

who are interested in complex algebraic-geometric structures which originate from the

physics of supersymmetric theories. The course will discuss the variation of Hodge structure

and the associated special Kähler geometry, it will then proceed to a generalization of

special Kähler geometry known as the topological anti-topological fusion geometry or tt∗

geometry.

Prerequisites

A good knowledge of complex geometry and familiarity with algebraic geometry are

required. A background in physics of supersymmetric theories is beneficial for the course

but not necessary.

Topics of the course

(1) Intuition for variation of Hodge structure from elliptic curves

(2) Variation of Hodge structure

(3) Special Geometry

(4) tt∗ geometry

(5) Advanced topics, e. g. quantum cohomology, twistorial structure of tt∗equations,

algebraic structure of tt∗ equations, relation to Hitchin systems.

Credit requirements

The course will have bi-weekly exercise classes given by Martin Vogrin. There will be 5

exercise sheets during the term due on 02.11, 20.11, 04.12, 18.12 and 15.01. The exercise

sheets will be self-graded and a minimum of 50% of the total points are required for the

admission to the exam. The exam will consist of a research project that will result in

an essay/paper of (6-12 pages without references) to be handed in by March 9th, 2017.

The possible topics for the research projects will depend on the individual interests of the

participants and will be proposed by January 15th.
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Logistics

The lectures will take place in Geomatikum H3 on Thursdays from 12:15-13:45, the

exercise sessions are held on every second Monday from 12:15-13:45 in Geomatikum 432.

The course has a homepage with updates in the course and with the exercise sheets:

http://www.math.uni-hamburg.de/home/alim/vhs2017.html There will furthermore be a

mailing list for updates on the course, please send an email to murad.alim@uni-hamburg.de

if you want to receive these emails.

Literature

The beginning of the course will draw from the book [CMSP03], the discussion of the

variation of Hodge structure will follow [CK00, Voi07]. The exposition of special geometry

will follow Refs. [Fre99, CDF+97]. For the introduction to tt∗ geometry we will follow the

original article of Cecotti and Vafa [CV91] as well as a paper by Dubrovin [Dub93]. A

reference for quantum cohomology is [Gue08].
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