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Introduction:

This course will bring students to retrace the thinking paths of physicists in the early 20th century to
unravel the mysteries of atoms. The course includes lectures, experiments, and a visit. Students will
glimpse through the basic concepts of quantum physics, such as wave particle duality, quantization,
wave function and its probabilistic interpretation, spin, and their applications to understand some
atomic and nuclear phenomena, including energy levels in atoms, atomic spectra, formation of
molecules, as well as a more advanced topic on magnetic resonance imaging (MRI), which is now
widely applied to medical imaging.

Students will gain hands-on experience in using modern laboratory equipment to measure atomic
spectra, and determine the charge mass ratio of electron. A visit to a company in Hong Kong Science
and Technology Park will also be included to let students see the operation of a medical MRI machine.
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Medium of Instruction: Cantonese supplemented with English

Organising Unit:
Department of Physics, Faculty of Science, CUHK

Teacher:

Dr. TONG Shiu Sing

Department of Physics, Faculty of Science, CUHK
Rm. 223, 2/F, Science Centre North Block, CUHK
Tel: 3943 6400, E-mail: sstong@phy.cuhk.edu.hk
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Course Content:

22 August 2019
(Thursday)

9:00 am — 12:30 pm
2:00 pm — 5:30 pm

Lecture and demos:

Discovery of subatomic particles, atomic spectra, wave particle duality,
relationship between classical wave phenomena and quantization, atomic
models and quantization of atomic energy, and the emergence of quantum
physics

Laboratory Activities:
Study of atomic spectra, and charge to mass ratio of electron

23 August 2019
(Friday)

9:00 am — 12:30 pm
2:00 pm — 5:30 pm

Lecture and demos:

Basic concepts of quantum physics, conceptual understanding of
Schrodinger equation, wave function and probabilistic interpretation.
Electron microscope, quantum phenomena such as quantum tunneling and
our existence.

Laboratory Activities:

Visiting the modern physics laboratory at the Department of Physics,
CUHK. Experiments with a scanning electron microscope and a
transmission electron microscope, seeing microscopic objects, atoms, and
electron diffraction patterns

24 August2019
(Saturday)

9:00 am — 12:30 pm
2:00 pm — 5:30 pm

Visit:
Visiting a clinic of Non-Profit making Veterinary Services Society (NPV)
with MRI scanning machine.

Lecture and demos:

Introduction to the concepts of spin, Pauli Exclusion Principle and atomic
orbitals, and their applications to understand some atomic and nuclear
phenomena including MRIL

Discussion:
Summary of essential ideas and findings, assessment

31 August 2019*
(Saturday)

9:00 am — 12:30 pm
2:00 pm — 5:30 pm

Make-up Class




Duration

3 whole day sessions (total 21 contact hours)

Date

22 — 24 August 2019
31 August 2019* (make-up class)

Time

22 — 24 August 2019: 9:00 am — 12:30 pm; 2:00 pm — 5:30 pm
31 August 2019*: 9:00 am — 12:30 pm; 2:00 pm — 5:30 pm (make-up class)

Venue

The Chinese University of Hong Kong

22 August 2019: Y.C. Liang Hall G04 (LHC G04)
23 August 2019: Science Centre G25 (SC G25)
24 August 2019: Science Centre G25 (SC G25)

31 August 2019* (make-up class):
Lee Shau Kee Building (LSK 304)

Enrollment

30

Expected applicants

Students who are promoting to or studying S4-S6 who have basic
knowledge on mechanics and waves

Credit

1.5 Academy Unit
Certificates or letters of completion will be awarded to students who attain
at least 75% attendance.

* This date is reserved for make-up classes in case there is any cancellation of classes due to bad

weather or other factors.




