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Introduction of quantum field theory
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Course

Title | Basic theory of quantum field theory based on the quantum mechanics.
In this class, we will discuss the quantum field theory in English.
The subjects that we discuss in this lecture as examples are taken from subjects of solid—state physics.
BED In order to take this class, students should study quantum mechanics, which is mandatory.
BREE
| In particular, if the students are undergraduate students, the students should pass some preliminary examinations of
quantum mechanics.
Form solid-state physics, we will introduce some examples that the description of the field theory is useful.
Starting from field quantization in quantum mechanics, we explain field quantization in the field theory. We introduce interactions based on
perturbation theory and discuss perturbative calculations in theories in solid—state physics. renormalization procedure.
SNTTED . Second quantization in quantum mechanics
/AbZtract . Some examples in solid-state physics

Time evolution in the interaction picture
Dyson expansion and Wick theorem
Perturbation theory and Feynman diagram
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Since it is for foreign students whose level is not unique, the goal of the class is flexible
Goal depending on the level of the students.

It does not mean that you can attend this class without knowing any backgrounds.
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and We discuss of the concept of field in quantum mechanics. Using the perturbation theory, we discuss how to consider the interaction in
progress the Hamiltonian. In particular, we mainly discuss the problems in solid state physics.
schedule L .
of 1. Second quantization in quantum mechanics.

the class 2. Introducing the field operator of Fermion and Boson.




3. Time depending perturbation theory in quantum field theory for solid-state physics.
4. Quantum field description for conductivity by the Kubo formula.

FAEET AT We will give small examinations and some reports every week. Reports that we can use for the future class can be given by the powerpoint
ps | file so that we can directly incorporate them into the class note.

Grading | Grading is evaluated by the submitted reports and examinations.

Books
required | The textbooks are specified in the class.
/referenced
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Preparation
and | You need to take a couple of hours for making the homework every week.
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Since it is very 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.

ZDfth
For any reasons, we will NOT accept the any request of the credlt WITHOUT attending the class in order to avoid so—called “duplicated
registration of the class at the same time in the same semester”.
Since it is very 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.

Remarks

For any reasons, we will NOT accept the any request of the credlt WITHOUT attending the class in order to avoid so—called “duplicated
registration of the class at the same time in the same semester”.
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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.



