PRINCIPAL BUNDLES, CONNECTIONS, CHERN CLASSES,
ATTYAH-SINGER THEOREM, QUANTUM FIELD THEORETIC
ANOMALIES

THE SCHEDULE BELOW IS ONLY POSSIBLE IF MANY OF THE
RESULTS ARE STATED WITHOUT PROOF. WE WILL GIVE PROOFS
WHEN THEY ARE CRUCIAL TO UNDERSTANDING THE RESULT
AND SKETCHES OF PROOFS IN OTHER CASES WHICH ARE DEEMED
IMPORTANT

1. We will develop notation and review certain properties of differential
forms not used in previous courses. Pages 42,43,49-51,56,57 of Bertlmann.

9. There will be a quick review of principal fiber bundles and associated
bundles along with examples of both.

3. Basic properties of connections on both principal bundles and vector
bundles will be discussed following chapter 10 of Nakahara’s book ” Geometry,
Topology, and Physics”.

4. We will construct the Chern classes and discuss their applications to
physics. This will include almost all of chapter 11 of Nakahara’s book.

5. Our discussion of spin bundles will be selected from Nakahara pages
326,420-423.

6. There will be a short discussion of classical field theory with examples
from gauge field theory, Dirac’s theory of spin fields and their interactions.
This will use much of the the material outlined above. I will then describe
quantum versions of these fields by introducing n-point functions and moment
generating functions of n-point functions.

7. Discussion of the moment generating function of the Lagrangian for
noninteracting Dirac fermions. Additionally we will consider the moment
generating function of the Lagrangian for Dirac fermions interacting with
arbitrary gauge fields, pages 154-156 Bertlmann.
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