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1) Transverse Electro-Magnetic (TEM) waves:  Ez=Hz=0 and h =0 
 Plane wave, Voltage/Current waves on Transmission line

3) Transverse Electric (TE) waves: 
Ez=0 but Hz nonzero

2) Transverse Magnetic (TM) waves:
Hz=0 but Ez nonzero



Lect. 24 TE waves

E&M 2 (16/1) W.-Y. Choi

(Cheng 10-3.2)

b

 (>> )w bx

zy

2
2

2( , , , ) ( , , , ) 0E x y z t E x y z t
t

 
  



( , , , ) ( , ) ( )z j tE x y z t E x y e e j        

2 2( , ) ( , ) 0xyE x y h E x y  

2 2 2h    

TM waves: Hz=0 but Ez nonzero
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At the boundary

TE waves: 
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TE0  Mode?

( ) sin( )

( ) 0

( ) 0

x

y

z

jE y B hy
h

E y

E y








( ) cos( ),  nH y B hy hz b


 



Lect. 24 TE waves

E&M 2 (16/1) W.-Y. Choi

Wave propagation animation for TE1 and TE2

For following animations, ( , , , ) Re ( , ) j z j tH x y z t H x y e e    
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Side View
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TE1

TM1

Side View
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Same as TM
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Wave impedance(Z) is defined 
as a ratio of orthogonal E-field and 
H-field component with a right-hand rule for sign
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- 6/2: No Class

Project:
Select a topic of your interest in the area of electromagnetic waves technology,
investigate the selected topic, and make in-class oral presentations in English.

(Quiz: 25%, Tests: 25 x 2 = 50%, Project: 15%, Attendance: 10%)

- 6/7: Test #2  ( From Lect. 15 to 24)

- 6/9: Test #2 Review, Project title and abstract due

- 6/14: Project Presentation (10 min. for each presentation)


