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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. HFR4Z#R Course Title 7 #E Quantum Materials

2. BB Y)# R Department of Physics

Originating Department

3. BERS PHY360
Course Code

4. %S Credit Value 3
5. RS EbikBiR Major Elective Courses
Course Type
BRFH .
6. # 7% Spring
Semester
BRES o _ _
7. HBEXiE English & Chinese

Teaching Language

BRI, FrRER. BRARTT
A (R ERZR, EIHHE

BRI BReLEL. FRELEAIE &, 13590194005
8. Instructor(s), Affiliation& | Chen Zhuoyu, Department of Physics, College of Science, 13590194095
Contact
(For team teaching, please list
all instructors)

LI RIBTE. FTB%R. BR
9, Y # /74 To be announced

Tutor/TA(s), Contact

ERABRB(FTAE)

10.  Maximum Enrolment
(Optional)

25
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BRI #HR JBIAEFATR || TR/EY He(FEAEH) pSE= iy
Delivery Method Lectures || Tutorials Lab/Practical (|Other (Please specify) ||Total
FRH 48 0 0 0 48
Credit Hours

BT %2 11 (PHY305) 5 [EfA4# (PHY321-15)

SBRERE. HE%IER Quantum Mechanics Il (PHY305) and Introduction to Solid State Physics (PHY321-15)
Pre-requisites or  Other | 2 or
Academic Requirements W T2 (MSE344) 5 i A4 (MSE335)

Applied Quantum Mechanics (MSE344) and Applied Solid State Physics (MSE335)

JEERE. HEZEIMR
Courses for which this course | /& None
is a pre-requisite

HEBERBEARENER

- MEFRI% 5 TR AR Department of Materials Science and Engineering
Cross-listing Dept.

BEERP R H ¥ H P SYLLABUS
# 2 H#3 Course Objectives

RRFEE R DA R IRE TR A S . R BN B8R iR, Bt & AR T
MORL, AR T R RS RS, B SR ST AR R B RE D, R FRAE AT SO LT, vt B R B R
TFRBE R . RIEHCF N AR R ST ARG &, RS EOR M S &, 4 BA 5 S R R & el s
e T

This course aims to help students grasp the basic concepts, classification, and physical mechanisms of quantum
materials. By studying typical quantum materials such as superconducting materials, topological materials, and magnetic
materials, students will understand their characteristics and application prospects, and expand their horizons in research
frontiers. The course emphasizes the combination of history and cutting-edge research, as well as the integration of
basic concepts and technical applications, aiming to comprehensively showcase the field of quantum materials.

ik S R Learning Outcomes

SEMAS RIS, AN
1. BEE TR AB S IR ERTH .
2. RS, b BRI E TAORHRE SN .
3. AHTAFEE TR RG] L SR .
4. WRAEE THEERT SO AT, it D S BT T 24t

Upon completion of this course, students should be able to:

1. Understand the basic concepts, classification, and research frontiers of quantum materials.

2. Understand the characteristics and applications of typical quantum materials such as superconducting,
topological, and magnetic materials.
Understand the physical mechanisms and structural features of different quantum materials.
Expand their research horizons in the forefront of quantum materials and lay the foundation for further

study and scientific research.
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RENEEHZRR (UERESAISCNE, WREABN BT LVAZEC: MBI SRS SR s, #¥EE AN

Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

N o g~

RTHE G GRS, . Fid. ARIFHD 6 %K
B GRS IR . SRS AR, RSP 18 St
WA CRTFERRRN . gtk ik eIR) 10 %5t
BERERPRL CERRERERY. SBKRERDRL. FIRERFATRD 4 0T

Bk 5 BB 2 S

bR 2 50

S 5E > 6 S

General Introduction to Quantum Materials (Concepts, Definitions, History, Classification, and Examples) 6
hours

Superconducting Materials (Conventional Superconductors, Two-Dimensional Superconductors, High-
Temperature Superconductors) 18 hours

Topological Materials (Quantum Hall Effect Family, Topological Insulators, Topological Semimetals) 10
hours

Magnetic Materials (Ferromagnetic Materials, Antiferromagnetic Materials, Spintronic Materials) 4 hours
Ferroelectric and Multiferroic Materials 2 hours

Thermoelectric Materials 2 hours

Summary Discussions and Reviews 6 hours

bt KB 5%k Textbook and Supplementary Readings

M ARFELIREHAM -
ZHEGR: (FEE 7Y SN 2035 K FE I )

Textbook: There is no designated textbook for this course.
Supplementary Readings: {China's Quantum Materials and Applications Development Strategy 2035)
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Type of
Assessment
BRERI
Class
Performance
SERFAEMK
Assignments
BAR LRI
Final Review
Paper
BRI
Final
Presentation

i£43 7% GRADING SYSTEM

P EZ 2T

SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

VR

Time

PRI ASSESSMENT

HERERSE L BLL
% of final Penalty
score

%4

Notes

10%

30%

30%

30%

MA. +=HZ %% Letter Grading
OB. =&ic4# GEI/AEL) Pass/Fail Grading

% REVIEW AND APPROVAL

FRERECEL U T IRENZR K HIGET

This Course has been approved by the following person or committee of authority

H#:

VB RAFRIRAL
Education Instruction Committee of Physics department

HEAFKANET:




