
Lecture 6 

• Cut off frequency of a waveguide 
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Guided wave length 

• Guided wave length : distance travelled by a 
wave in order to under go a phase shift of 2 π 
radians 

• Phase velocity: the rate at which the wave 
changes its phase in terms of the guided 
wavelength 

• Group velocity: rate at which wave propagates 
through the guided wave length 
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Expression for phase velocity and 
group velocity 

• Expression for phase velocity and group 
velocity 



 

 
























)(

0,,ff 

22

22

2222

2222

2

22

c

2

22

22

22

22222

c

c

c

c

c

c

j

b

n

a

m

at

b

n

a

m
j

j

b

n

a

m
BAh







































































2

2

22

2

22

22

.1

.1.1

1

.1

1

)(

)(

cVV

c
cV

c

c

f

f

V

c
andf

c
f

f

f

V

V

V

gp

o
g

oc

p

oc

c

c

p

c

p

c

p




















































































2

2

0

22

22

22

.

1

11

2.
)(2

1

)(

cVV

cV

f

fd

d

d

d

pg

c

g

cc

c

c





































































Relation between them 
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