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Solution: Expressing k by ω,
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we can calculate the group velocity by,
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For ω ' ω0 we can approximate,

vg =
c

1 + α
2(ωl−ω0)2

.

Alternatively, approximating ω ' ω0 we can calculate,
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and express ω by k,
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The graph shows the approximation as points in magenta. Similarly, we can show
that for n(ω) = 1 + α

1+(ω−ω0)2/Γ2 group velocity is,
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and for n(ω) = 1 + αe−(ω−ω0)2/Γ2

the group velocity is,
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The refractive index of a dilute gas (density ρ) of atoms excited by a light beam
of frequency ω near a transition (resonant frequency ω0 and width Γ) can be approx-
imated by,
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,

where ck0 = ω0 and ∆ ≡ ω − ω0. Calculate the group velocity near resonance.




