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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.
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1. PRELIK Course Title
Fundamentals of Space Science and Technology

2. HuEk 525 ARl 22 & Department of Earth and Space Sciences

Originating Department

3. RERS ESS210
Course Code

4.  RFEZS) Credit Value 3
5. R L% L Major Core Courses
Course Type
RRFH
6. %2 Spring
Semester
BBRES o . .
7. R PEXE English & Chinese

Teaching Language
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REHIN. FTEBEER. BREH Mi%6: yangj36@sustech. edu. cn
R (EFANZE, EHPH | Bifi: 0755-88018694

ket St TraEs: Bl 9 411
8. L] -
?s;:uc:or(s), Affiliation& Jian Yang, Department of Earth and Space Sciences
(oForat(:aam teaching. please list Email: yangj36@sustech.edu.cn
. 9P Tel: 0755-88018694
allinstructors)

Office: Innovation Park #9-411
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9. BN F5 31 To be announced

Tutor/TA(s), Contact
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10.  Maximum Enrolment
(Optional)
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Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) | Total
AL 48 48
Credit Hours
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Pre-requisites  or  Other | /o NA
Academic Requirements
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Courses for which this course
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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 includes the fundamentals of space exploration
techniques. It 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;
The structure of Earth magnetosphere, its dynamics and methodology;
The structure of Earth ionosphere, its dynamics and methodology;
The heliosphere and space weather;
The magnetosphere and ionosphere of other planets;
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The fundamentals of space exploration techniques.
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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 (4 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 (4 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; measurement of the solar wind and
exploration of the edge 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; measurement of magnetic reconnection

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

Chapter 7: Waves in Earth’s magnetosphere (4 hours)
Pulsations, plasma waves, MHD waves, and waves in different regions in Earth’s magnetosphere

Chapter 8: Geomagnetic storms and substorms (4 hours)
Magnetosphere-ionosphere coupling; the process of geomagnetic storms and substorms, their dynamics
and models; history and fundamentals of magnetospheric exploration
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Chapter 9: Earth’s ionosphere and upper atmosphere (4 hours)
Structures and dynamics of Earth’s ionosphere and upper atmosphere

Chapter 10: Space weather (4 hours)
Effects of the solar activity on Earth’s magnetosphere and ionosphere; space weather phenomena

Chapter 11: Magnetosphere and ionosphere on other planets (4 hours)

Structures and characteristics of the magnetosphere and ionosphere on other planets

18.  EMRHETSEEH 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. wfRiIRSE, B ESE (R, BREtiiRdt, 1988
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This Course has been approved by the following person or committee of authority

MRS AR RAR B R RS
Undergraduate Teaching Steering Committee of the Department of Earth and Space Sciences




