
TCC Course, Spring, 2021: Topological Quantum Field Theory, Projects

For assessment during Easter vacation

Challenging projects

Pick one of the following papers, read it, and write an interesting summary of your understanding. It
should be written in latex and submitted as a PDF file. You should plan for it to be between 10 and 20
pages in length. If you like ’corporate’ language, you should consider the report as something in the
manner of an ’executive summary’, where you are attempting to give a concise explanation of what the
paper is about to me and your peers. This of course will mean making many short-cuts with background
and definitions, aiming for a high-level exposition and overview. I expect you will work about a week on
this, the goal being to give yourself practice getting an overall sense of a subject well enough to give an
informative report on it in a short amount of time.
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Accessible projects

1. Write an account of the modular tensor category associated to quantum groups with many explicit
examples worked out for quantum sl2. Do some sample computations of three-manifold invariants for the
associated TQFT.

2. Write a summary of open-closed 2D topological quantum field theory, for example, following the paper
’D-branes and K-theory in 2D topological field theory’ by Moore and Segal.

3. Give a rigorous discussion of the foundational topological theorems on generators and relations for the
category Bord2.

Your proposal

Feel free to propose a different topic for the project and we can discuss whether or not it is suitable.
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