
MATH 465-2, WINTER 2014: FACTORIZATION ALGEBRAS

J. FRANCIS

This course will give an exposition of factorization algebras in both the topological and algebro-
geometric settings, culminating in recent work of Gaitsgory & Lurie that uses factorization homology
methods to prove Weil’s conjecture on Tamagawa numbers for the case of function fields. The
following is a provisional outline:

(1) Topology
• Disk algebras and the equivalence of Disk(M)-algebras and factorizable cosheaves on

the Ran space Ran(M) for a manifold M .
• Poincaré/Koszul duality and Verdier duality on the space Ran(M).
• Factorization homology of commutative algebras and enveloping algebras of Lie alge-

bras.
• The Atiyah-Bott formula for the singular homology of the space of G-bundles on a

topological surface à la factorization homology.

(2) Algebraic Geometry
• Factorization algebras in `-adic sheaves on Ran(X) for an algebraic variety X. The

affine Grassmannian.
• Verdier/Koszul duality on the stack Ran(X).
• The Atiyah-Bott formula for the `-adic homology of the stack of G-bundles on an

algebraic curve X à la factorization homology.
• Tamagawa measure and the trace of Frobenius on the cohomology of BunG(X) for a

curve X over a finite field Fq.

Prerequisites: Participants should have a knowledge of algebraic topology and algebraic geom-
etry at the level of year-long introductory graduate courses (e.g., Hatcher and Hartshorne).
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