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Particle and Nuclear Theory (Particle Theory and Cosmology Group)

Basic quantum field theory

Basic quantum field theory

Quantum field theory is the basic framework for the fundamental laws of high energy physics. It is also a convenient tool for describing
long-wavelength phenomena in condensed matter physics. This lecture explains basic theory of quantum field theory. It is assumed that
the students have learned and deeply understood quantum mechanics.

Quantum field theory is the basic framework for the fundamental laws of high energy physics. It is also a convenient tool for describing
long-wavelength phenomena in condensed matter physics. This lecture explains basic theory of quantum field theory. It is assumed that
the students have learned and deeply understood quantum mechanics.

To understand the basic concept of quantum fields

To understand the basic concept of quantum fields

(1) Brief review of quantum mechanics

(2) Scalar fields (spin 0) and their quantization

(3) The Lorentz symmetry and spin one—half representations
(4) Dirac fields (spin 1/2) and their quantization

(5) Quantization of electromagnetic fields (spin 1)

(6) Introduction to Interactions of quantum fields

(1) Brief review of quantum mechanics

(2) Scalar fields (spin 0) and their quantization

(3) The Lorentz symmetry and spin one—half representations
(4) Dirac fields (spin 1/2) and their quantization

(5) Quantization of electromagnetic fields (spin 1)

(6) Introduction to Interactions of quantum fields
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One—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation
and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of
class.
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