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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. PFE4LHK Course Title BT (H) Quantum Physics (H)

2. BRER 1k2% % Department of Chemistry

Originating Department

WERS
3. o CH220
Course Code

4. %4 Credit Value 4

5. L=l LA Major Foundational Courses
Course Type

6. il %2 Spring
Semester

7 BRES rhJEXUE English & Chinese

Teaching Language

RRHIT. FRYER. REH | .
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A2 IREIT ) B2z e kM C3044

8. . .
Instructor(s), Affiliation& JIANG Hong Yan, Associate Professor, Department of Chemistry
Contact College of Science C3044

(For team teaching, please list | i2nghy@sustech.edu.cn
allinstructors) 0755-8801XXXX
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. j%igﬁlﬁ,h%l\ FBER. BR Tutor/TA()

Tutor/TA(s), Contact G AR IR Please only keep the relevant information)
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10.  Maximum Enrolment
(Optional)
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1. #BREFR Cixid BT || LR Hw (FRAE) HEERE
Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) | Total
SN 58 6 64
Credit Hours
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. re-requisites or -1
Academic Requirements KL (CH105)
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13. Courses for which this course
is a pre-requisite
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" Cross-listing Dept.

BERPARE*¥HP SYLLABUS
15.  # = H#5 Course Objectives
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The purpose of this course is to provide students from non-physics majors, such as chemistry, materials science, and
biology, with a basic understanding of quantum theory. Building on this foundation, students will explore the fundamental
connections between various phenomena in chemistry and the microscopic structure of matter. Students will also learn
theoretical and experimental methods used to reveal the microscopic structure of matter.

16.  TIE2 AR Learning Outcomes
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Through the study of Quantum Physics, students master the fundamental principles of quantum mechanics, the
electronic structure and spectra of atoms, as well as key concepts related to the structure of certain molecules and
solids.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1.Wave-Particle Duality 4 — %%

Wave-Particle Duality: Photon/Electron

Spectrum of Atomic Hydrogen &R 761

Bohr's Atomic Theory-Success and Problems 3 /K B [ B L) 5 177 1 7] 5
de Broglie Waves f#4ii & &

Probability interpretation of the Wave Function 3 i 5 (152 filt %
2.The Schrddinger Equation ¥ € 12 /7 12

The Time-Dependent Schrédinger Equation & i B 2 14 7 F2

The Time-Independent Schrédinger Equation 5E 25 i & 12 5 12
Particle in a One-Dimensional Box —#4E# 44

One Dimensional Harmonic Oscillator — 44z 7

Rigid Rotor Rl {£% T

Operators, Eigenvalues and Eigenfunctions 5.4 AE{E FIAAE bR £
3.The Hydrogen Atom

Schrédinger Equation of the Hydrogen Atom &5 1 [ & 12 5 78
Noninteracting Particles and Separation of Variables JFAH B.AF ki 1 52885
The One-Particle Central Force Field ki1 7135

Energy levels of the Hydrogenlike atom X455 T At 2
Hydrogenlike-Atom Wave Functions 25455 1% i %k

4.Theorems of Quantum Mechanics

Hermitian Operator J& K& 7%

Properties of Hermitian Operator &K 545 (14 i

The Postulates of Quantum Mechanics &1 /1% A %
Commutator and Uncertainty Principle i 5 7~ FHilll A v R B
Representation &%

Angular Momentum fi 3l &

Electron Spin H, 1 H jiE
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Exchange of Identical Particles 4 [F} 1132 #
Fermion and Boson %1 filg o1

Two-State System —fEZ R4

5.Diatomic Molecules XUJ& 14> T

Dihydrogen cation &.7> 75T

Molecular Orbital Theory 77L& F it

MR ESEEE Textbook and Supplementary Readings

¥ (Textbook) :

Quantum Chemistry (7th Edition), I. Levine, 2014
JRT#H(4th Edition), MHREK, =SHE Hhit, 2008
215 (References) :

N GETRD . BiET, REEthist, 2016

Introduction to Quantum Mechanics, David J. Griffiths,
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Assignments | || || ”

HHhER 35%
Mid-Term Test

HRE R 45%

Final Exam

BRI
Final
Presentation
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Others (The
above may be
modified as
necessary)

2437 = GRADING SYSTEM

M A +=% i Letter Grading
OB. Z&id/#| GEI/A@EIE) Pass/Fail Grading

P E #it REVIEW AND APPROVAL
AEERE ST U T HENBRSHEGET

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