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Class subject

| Quantum field theory

Object and summary of class

Basic quantum field theory and its application to solid state physics.

Keywords

Goal of study

In this class, we will discuss the second quantization in the quantum mechanics.
In order to take this class, students should study quantum mechanics, which is mandatory. In particular, if the
students are undergraduate students, the students should pass some preliminary examination of quantum

mechanics.

From subjects of solid state physics, we will discuss some examples of the field theory.

Contents and progress schedule of class

Starting from quantum mechanics, we discuss quantization of the field in terms of the field theory. We introduce

interactions between elementary excitations (or pseudo particles) by perturbation theory. We will discuss

time-dependent, perturbative calculations in the solid state physics.

Second quantization in quantum mechanics

Some examples in solid state physics

Time evolution in the interaction picture

IV. The Dyson expansion and the Wick theorem

V. Perturbation theory and the Feynman diagram
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Preparation

Since it is an advanced class, the contents of the class will be adjusted to the level of students.
Nevertheless, you should understand the basic points of quantum mechanics.

Record and evaluation

method

Weekly small examination and some reports. Reports are given by the PowerPoint.

Textbook and references

Specified in the class.

Self study

Read some textbooks for fully understanding the subject of field theory.

In addition



https://www.tohoku.ac.jp/map/en/?f=AY_H03

