
Lect. 11: Metallic Waveguide

Can we send EM waves without worrying about diffraction?

Consider Metallic Waveduide

(From EM 2)
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Lect. 11:  Metallic Waveguide

mTM  Solutions (Transverse Magnetic) 
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Quanti ation of β.
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to one mode.
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Lect. 11:  Metallic Waveguide

mTE  solutions (Transverse Electric) 

( , ) sin( )
/

( , ) 0

j z
x

y

j mE y z B y emm b b
E y z

βωμ π
π

−=

=( )

( , ) 0
y

z

y

E y z =

bzy
( , ) 0

( , ) sin( )
/

x

j z
y

H y z
j mH y z B y emm b b

ββ π
π

−

=

=
w b>>x

( , ) cos( ) j z
z

mH y z B y em b
βπ −=

K t ?
2

2 m
b
πβ ω με ⎛ ⎞= − ⎜ ⎟

⎝ ⎠

K-vector?

Optoelectronics (10/2) W.-Y. Choi

⎝ ⎠



1TE
( ) 0H y z t( , , ) 0

( , , ) sin( )sin( )1/

H y z tx

H y z t B y t zy b b
β π ω β

π

=

= − −

y( , , ) cos( ) cos( )1H y z t B y t zz b
π ω β= −

z

2TE
( ) 0H y( ) 0

2( ) sin( )sin( )22 /

H yx

H y B y t zy b b
β π ω β
π

=

= − −
/

2( ) cos( ) cos( )2H y B y t zz b

π
π ω β= −

Optoelectronics (10/2) W.-Y. Choi



Lect. 11: Metallic Waveguide

TM and TE difference?

TE solutionsmTM  Solutions
m
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Lect. 11: Metallic Waveguide

- Why sin, cos dependence on y?
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- Why quantization in ky or θ?  ( mode)

In y-direction wave goes through a periodic movementIn y direction, wave goes through a periodic movement.
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Lect. 11: Metallic Waveguide

- How many modes can a given waveguide support? 
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Lect. 11: Metallic Waveguide

- For a given waveguide mode, what is the min. frequency that can propagate? 
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Lect. 11: Metallic Waveguide

Homework: (전자장 1999 Test 3-1) Due on 10/18
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