Seminar: Factorization homology

Contact: T. Dyckerhoff (tobias.dyckerhoff@uni-hamburg.de)

Meeting time: Monday 10:15 - 11:45 (Geom 432)

Organizational Meeting: April 1, 2019

Description: We will explore F,-algebras and factorization homology with a view towards
applications to topological field theories. The main references will be [6] for the introductory
part and [2] for the later part.
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(Apr 01, Tobias) Introduction and organization.

(Apr 08) Classical operads. Define planar and symmetric operads in a symmetric
monoidal category (e.g. [7, 1.2] or [4]). Examples: associative, commutative, Lie,
endomorphism. Define algebras over operad (e.g. [7] or [4]) and relate to familar cases.
Define colored operads (e.g. [6, 2.1.1]). Examples: colored operad of a symmetric
monoidal category, two-colored operad governing algebra+module, etc.

(Apr 15) Symmetric monoidal co-categories. Explain the description of symmetric
monoidal categories in terms of fibrations over Fin, (Introduction to Chapter 2), in-
troduce symmetric monoidal co-categories (2.0.0.7), relate to monoid objects in Cat
and Cat,. Examples: Cartesian monoidal structures (2.4.1.4), nerves of symmetric
monoidal model categories (4.1.3.10).

(Apr 29) co-operads. Define oo-operads and relate to colored operads (2.1.1), discuss
the various notions of fibrations (2.1.2), algebra objects (2.1.3), and the model category
of preoperads (2.1.4). Examples: Ass (4.1.1.3), and examples 2.1.1.18-2.1.1.21.

(May 06) E,-operads. Introduce the classical little cubes operads and discuss May’s
delooping theorem [8]. Introduce E,-oc-operads, and explain how they interpolate
between Ass® and Comm® (5.1.0.7 and 5.1.1.5), sketch 5.1.1.1.

(May 13) Little cubes in Manifolds Survey 5.4.1 and 5.4.2. Introduce the operads E$;
and N(Disk(M))® (5.4.5), and discuss their relation to the Eg-operads. Discuss the
relation between N (Disk(M))®-algebras and E$,-algebras (5.4.5).

(May 20) Topological chiral homology. Explain the construction of the topological
chiral homology of a manifold M (5.5.1-5.5.2). Discuss remark 5.5.2.9 and 5.5.2.10.
Survey the properties from 5.5.3.

(May 27) Models for (0o, n)-categories [9, 5]. ..



Talk 9. (Jun 03) The cobordism hypothesis [5, 3]...
Talk 10. (Jun 17) Factorization homology and extended TFTs [10]...
Talk 11. (Jun 24) Factorization homology for (oo, n)-categories I [2]
Talk 12. (Jul 01) Factorization homology for (0o, n)-categories 1T [2]
Talk 13. (Jul 08) The cobordism hypothesis II [1]
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