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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
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Instructor(s), Affiliation&
Contact

(For team teaching, please list
all instructors)
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HiE4E: yangj36@sustech.edu.cn

Hid: 0755-88018694

ThAZE: Al 9 # 411

Jian Yang, Department of Earth and Space Sciences
Email: yangj36@sustech.edu.cn

Tel: 0755-88018694

Office: Innovation Park #9-411

SR RIBIE. FTR%ER. KR
EN

Tutor/TA(s), Contact

# /45 To be announced

R AR (T A )

Maximum Enrolment
(Optional)

BRI

Delivery Method

PR

Credit Hours

i3 ARSI | TR/ e (B RBEN) =)
Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
64 64




/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

(& AIHn£Y

12.

13.

14.

15.

16.

17.

FBRE. HESEIER
Pre-requisites or Other
Academic Requirements

PHY207-15 13 /12% 1
PHY207-15 Electrodynamics |

SRS HEZIMR
Courses for which this course
is a pre-requisite

HEERBEARENER
Cross-listing Dept.

RN K # ¥ H P SYLLABUS
#22 H¥5 Course Objectives

RRFEPHZ R RN S 255 S ARG IR 55 . S5 & B RIR AN S5, AR KX AT R
JEUL K R % RPER B AR DU EATZ B AR AR, VIR bifie (BN Eyetsy. g R Ass) 1
SR EE LR AR

This course is one of the core courses for space physics. It covers virtually all aspects of space plasmas in the solar
system. Combining theory and observations, the course introduces the basic phenomena related to the Sun, solar wind,
planetary magnetospheres, ionospheres, and their interactions. It also aims to prepare students for further study of
advanced courses.
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Upon completing the course, students will acquire the following knowledge:

1. The structure of the Sun and the solar atmosphere, the origin and the properties of the solar wind and the
interplanetary magnetic field;

2. The structure of Earth magnetosphere, its dynamics and methodology;

3. The structure of Earth ionosphere, its dynamics and methodology;

4. The heliosphere and space weather;

5. The magnetosphere and ionosphere of other planets.
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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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Chapter 1: Introduction and basics of the space plasma physics (6 hours)
Course introduction; the concept and the physics of the space plasma.

Chapter 2: The Sun (4 hours)
The interior structure of the Sun; the energy source.

Chapter 3: The solar wind, interplanetary magnetic field and heliosphere (8 hours)
The solar atmosphere; the periodicity of solar activity, the structure and properties of the solar wind and interplanetary
magnetic field; the shape of the heliosphere.

Chapter 4: Cosmic rays (4 hours)
Energetic particles in the interplanetary space; cosmic rays.

Chapter 5: Solar-wind interactions with magnetized planets (6 hours)
The shape and size of the magnetospheric cavity; bow shock.

Chapter 6: Earth’s magnetosphere (6 hours)
Structure of Earth’'s magnetosphere, distribution of plasma and fields.

Chapter 7: Waves in Earth’s magnetosphere (6 hours)
Pulsations, plasma waves, MHD waves, and waves in different regions in Earth’s magnetosphere.

Chapter 8: Geomagnetic storms and substorms (6 hours)
Magnetosphere-ionosphere coupling; the process of geomagnetic storms and substorms, their dynamics and models.

Chapter 9: Earth’s ionosphere and upper atmosphere (6 hours)
Structures and dynamics of Earth’s ionosphere and upper atmosphere.

Chapter 10: Space weather (6 hours)
Effects of the solar activity on Earth’s magnetosphere and ionosphere; space weather phenomena.

Chapter 11: Magnetosphere and ionosphere on other planets (6 hours)
Structures and characteristics of the magnetosphere and ionosphere on other planets.
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b R e 2% %K Textbook and Supplementary Readings

1. Introduction to Space Physics, Margaret G. Kivelson, Christopher T. Russell, Cambridge University Press,
1995/04/28

2. Space physics, Christopher T. Russell, Janet G. Luhmann, Robert J. Strangeway, Cambridge University Press,
2016.

3. WRE, HibwmEsE (BT , BREEH AR, 1988.
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This Course has been approved by the following person or committee of authority

Bk G EARE RAR B AR R R AR




