Dispersion near an atomic resonance
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Solution: FEzpressing k by w,
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we can calculate the phase velocity by,
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we can calculate the group velocity by,

dw 1 1 1
Vy = — = = =
9 dk k—k dk d wn(k) d w 1 o
=k dw lw=w; dw ¢ dw ¢ w2—w?
w=wy 0 w=w]
C C
- 2., 2 2 .

witwg n—(n-1 2w ]

1+ ai(wlszg)? ( )w2_w§

For w ~ wy we can approximate,
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Alternatively, approrimating w ~ wy we can calculate,
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and express w by k,

giving, . P
v, = aw —cqc 0 " 2w !
g — dk - -2 2 ) .
=k \/<w0 + ﬁ —+ Ckl) — 4C]€ZWO

The graph shows the approzimation as points in magenta. Similarly, we can show

that for n(w) =1+ W group velocity 1s,
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and for n(w) =1+ e (@=w0)*/T? 4he group velocity is,
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