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Use of Calculator











Dispersion due to Losses (Complex Wave Vector)

v The factor k′ is called phase constant ; because k′ contributes to the phase of the
wave

v The factor k′′ is called damping constant ; because it causes a damping of the
wave



Lossy Media

Waves in lossy media à complex wave number k
à damping & dispersion !!

v The factor k′′ is called damping constant ; because it causes a damping of the
wave



Dispersion due to Losses

Phase Velocity:

v The phase velocity of a wave is the rate at which the wave propagates in some
medium. This is the velocity at which the phase of any one frequency component of
the wave travels.



Dispersion due to Losses

Group Velocity:

v The group velocity of a wave is the velocity with which the overall envelope
shape of the wave's amplitudes—known as the modulation or envelope of the
wave—propagates through space.



Phase Velocity Vs Group Velocity



Group and Phase Velocity

NO Dispersion

vIn dispersion free media the group velocity equals to the phase
velocity.



Dispersion

normal dispersion anomalous dispersion normal dispersion

for no dispersion

In case of normal
dispersion, the group
velocity is lower than
the phase velocity
(Vg < Vph). In case
of anomalous
dispersion, the group
velocity is greater
than the phase
velocity (Vg > Vph).



Group and Phase Velocity

Normal Dispersion at

normal dispersion (in point P):

In case of normal
dispersion, the group
velocity is lower than
the phase velocity
(Vg < Vph).



Group and Phase Velocity

Anomalous Dispersion at

In case of anomalous
dispersion, the group
velocity is greater than
the phase velocity (Vg
> Vph).



Group and Phase Velocity

Free of Dispersion



Wave Packet Propagation in Dispersive Media

Broadening of the wave packet due to dispersion.
à Reduction of Data Rate, higher BER (Bit Error Rate), etc.

The Blue Curve is less scattered (dispersed) than the 
Red Curve. 








































