RERH
COURSE SYLLABUS

R/ £ 7K v ,
Course Code/Title R FHERFE Y (Advanced Geo Electromagnetism)
RIZHER . EikBiR  (specialized elective course)
Compulsory/Elective

22 2as

Course Credit/Hours

RRES .

Teaching Language PR

BRBUM Instructor(s) | MR L%

FBER ARGy, BEEYEL T, RS A

Pre-requisites Calculus, Mathematical Methods, Electromagnetism

#% H#5 Course Objectives

AVRAE A W ER PR 2 S5 A ORI 7T AR AR AE R . MO BRI 2 UK S ER A5 ) 5 Al B 37 5 1E RO RIE 72 M
B, HrE i tERY B A T2 N TR — o ARURAE R B 7E M BR A B AR SRR 43 AT Y
PRI FEA LK R T VAR ER ) B P ) RN . A REE, PR EREDTNE:

(1) IR FEA TS KRBT b () B k377047

(2) BRI BN AR K% 37 FH PR R I 7 HE BB 4= Bk FEL 3 28 70 A

(3) MRS EIR S e pR i 2 Y

(4)  HREITVEAEH R LR 7T K 1 7= W I () S
This is a specialized course for graduate students in Geophysics and other related areas. Geophysics is based on
studying different physical fields within the Earth’s interior. One of the widely used fields in Geophysics is the
electromagnetic field. This course aims to introduce essential principles of the propagation of electromagnetic
fields within the Earth’s interior and major applications of the electromagnetic methods in Geophysics. Upon|
completing this course, students should be able to grasp the following contents:
(1) Fundamental theory of geo-electromagnetic field in the Earth;
(2) Global EM induction model and global electric conductivity model;
(3) Origin of the Earth’s magnetic field and reference models of geomagnetic fields;
(4) EM methods in earthquake studies.

# 25 ¥ Teaching Methods
REPHZ (Lecturing)

#H W% Course Contents
Section 1 URFE TR A M 3718 Al Introduction to the course and the field theory (Week 1)
Section 2 HiBRY)BE LR 75 TR/ Introduction to Geophysical electromagnetic methods (Week 2)
Section 3 HLi3% 7 #E Electromagnetic field equations (Week 3)
Section 4 5 R T Hf#%3)  Electromagnetic fields in a uniform media (Week 4-5)
Section 5 KBRS 5 Y F B

Electromagnetic fields in horizontally stratified media (Week 6-7)
Section 6 ES I B K B

Electromagnetic fields in inhomogeneous media (Week 8-9)
Section 7 A ER FRE R NSRRI 4 BR F G AR ALY

Global EM induction and conductivity model (week 10-12)
Section 8 i 1 37 R VR S A 3K 2 2 AR Y

Origin of the Earth’s magnetic field and Geomagnetic reference model (week 13-15)
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Section 9 i FE LG 5T EM methods in Earthquake studies (week 16)
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The assessment will be based on homework assignments (60%) and a final report (40%). Students need to work on|
a small research project related to the course and write up a report based on research work.

FM KL ESE %K Textbook and Supplementary Readings

Zhdanov M. S, 2018, Foundations of Geophysical Electromagnetic Theory and Methods (second edition),
Elsevier.
Backus, G., Parker R. & Constable C., 2015, Foundations of geomagnetism, Cambridge University Press.




