Indian Institute of Technology, Kanpur

First Course Hand Out

Effective Field Theory - PHY673

Instructor: Joydeep Chakrabortty (joydeep@iitk.ac.in

Lectures: Wednesday and Friday (10:30 AM - 12:00 PM)

Evaluation: Mid-Sem (20%), Final Sem (30%), Quiz + Assignments (20%), Seminar (30%)

Topics:

Broad Title

Topics

Basics of Functional
Integral

Brief introduction to Path Integral formalism. Quantization of Gauge Theory. 1-loop
Effective Action construction. Introduction to Heat-Kernel

Introduction to EFT

Basic idea of EFT, Local vs non-Local operators, Classification of Operators:

Hilbert Series and EFT

Hilbert Series method to compute the symmetry invariant effective Operators.

NREFT, Chiral EFT, SCET

Basics of Non-relativistic, Chiral and Soft Collinear Effective Field Theory

Integrating out Heavy
Fields

Methods to Integrate out heavy fields: Computation of Effective Operators and the
respective Wilson Coefficients (WCs).

EFT at Finite Hilbert Series construction and Integrating out heavy Fields at Finite Temperature.
Temperature
SMEFT Matching of SM-EFT and the BSM physics. With Examples
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