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On the Velocity of a Wave Packet in
an Anomalous Dispersion Medium

Masayoshi TANAKA

The velocity of a wave packet travelling in an anomalous dispersion medium is derived using the
saddle point method. It is found that the propagation velocity is given by '

ax _ [¢
dt = onw _ onw” 3*nw /{Fnw” | ¢ 4
dw w  do* ( w4 )

and shows good agreements with numerical results. Comparison is also made for the group velocity
and Gintzburg’s velocity in a model medium. It reveals that these velocities fail in describing the
wave packet propagation in an anomalous dispersion medium.
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Fig. 1 Refractive index as a function of frequen-
cy. wp=0.1 wo, 0 =0.02 wo.

/ 157N
"r
, '//,,'/
/ i

L I

/ o ,/,ﬁ'//,,'//'
""/’//’I
I

40
/

l
/l/":
"'/'It'

"4

4/
%%
'/’/,z / ,/,'
LT
),
90
2/

\
@

Fig. 2.(a) Three dimensional representation of
wave packet for a normal dispersion
case.
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Fig. 2 (b) Contour map.
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Fig. 4 Trajectory of a wave packet for an anomalous dispersion case. w,=0.25wo, 0 =0.05wo.
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Fig. 5 Wave forms in the initial stage of
propagation. @,=0.1wo, 0 =0.02wo.
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Fig. 6 Trajectory of a wave packet in the initial

stage of propagation.
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Fig. 7 Velocities as a function of frequency.
——: eq. (16), ———: group velocity,
— « —: Gintzburg’s velocity. w,=0.25w.,
0=0.02wo.
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