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Problem 13) a) H(x,t) = H, cos{w[t — n(w)x/c]} 2.
Maxwell’s third equation: V X E = —dB/dt - (0E,/0x)z = —u,(0H,/0t)2
- EJon(w)/c]sinfw(t — n(w)x/c]} = pH,w sinfw[t — n(w)x/cl}
> H, = n(w)E,/u,c = n(w)E,/Z,.
b) S(x,t) = E(x,t) X H(x, t) = E,H, cos®{w[t — n(w)x/c]} %
> (S(x,t)) = E;H(cos*{w[t — n(w)x/c]}x = [n(w)/2Z,]EF%.
¢) Ei(xt) +E;(xt) = E{cos{w[t —n(w)x/c]} + cos{w'[t — n(w)x/c]}}y

= 2E, cos {(‘” ';“’,) t— [wn(w) +2(:'n(a)')]x} cos {(w’z;w) b [w'n(w')z—cwn(a))]x} 5

= 2F, cos{w,[t — n(w.)x/c]} cos {1/2Aw [t _ @nl@) - onw) (x/c)]}?.
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carrier: envelope:
phase velocity = ¢/n(w.) group velocity = J

dlwn(w)]/dwly=w,

Here, d[wn(w)]/dwl,=-s, = n(w;) + w.n'(w.), where the derivative n’ of the refractive
index n is evaluated at the center frequency w,.




