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Course Name (English) Group Theory in Physics
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Instruction | English
Language
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Prerequisite
4 Name BRFR Title HAT Department B &7 A E-mail
el sl Yuichiro Nakai | #l|##% WL 5 RS ynakai@sjtu.edu.cn
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W& W FOR .
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Description | % 3 IE £ BAX R, Z @8, BHRA. ZHRFE. SUN) FHERER.
BAARBHNF], FEFEEFEFLWEADR, F2AHBAXYERZX
M BB ATk
This course, group theory in physics, is a key course for graduate students
majoring in Physics and Astronomy and an important course for students in
other related majors.
BRI
(English) Prerequisite: linear algebra, quantum mechanics
Course
Description | Teaching objectives and main contents: group theory is an effective tool to

handle the system symmetry. This course aims to teach the basic theory of
group theory and the basic methods of its application in physics, with special
emphasis on mastering the theory of group and its linear representation, and
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learning the basic properties of regular polyhedral symmetry group, three-
dimensional rotation group, permutation group, space group, and SU(n)
group. Through the study of this course, students are expected to acquire the
basic knowledge of group theory and learn the basic method of studying the
symmetry properties of physical systems with group theory.

b e BREN | #Eil | R
HH¥ N Content
Hours Format Instructor
Basics of Group Theor 8 R Yuichiro
p y - Nakai
\ » Yuichiro
Symmetric Group 4 IREH Nakai
N » Yuichiro
Vector Space 4 PREL Nakai
A » Yuichiro
Group Representations 8 PREL Nakai
NN n Yuichiro
R 2 HE Applications of Finite Groups 4 PRE A Nakai
Schedules ©F s g 20 Yuichiro
Quantum Mechanics and Group Theory 4 PR Nakai
NN n Yuichiro
Continuous Groups and Lie Algebras 8 R AT Nakai
A » Yuichiro
Rotations in 3D Space 6 PR Nakai
Simple Lie Algebras and Their 8 S Yll\lliclilifo
Representations aral
T » Yuichiro
The Group SU(3) 6 PR Nakai
NN " Yuichiro
Classification of Simple Lie Algebras 4 R AT Nakai

Homework assignments : 70%
“H T A

Grading Final exam : 30%

Polic . . . .
y Absence in class without reason may cause reduction of points.
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B 1PF B Wu-Ki Tung, “Group Theory in Physics”
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Textbooks & | Howard Georgi, “Lie Algebras in Particle Physics”
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