Homework 3 Solutions
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10-6  (a) ny +n; =102

n_ ~4.86 eV x1.602x107¥ J/eV
n, 138x107% J/K x1.600x10° K

J= 4.98x107%¢.
Assuming n, =10%,

ny =n1(4.98xm-“}=(10“’)(4.98><10"“)=498x10‘.

b) Power emitted = number of photons emitted/s x (energy/photon)
=(%anz x4.86 eV
=107 57! x4.88x 10* x4.86 eV x 1.602x 107" J/eV

=3.88x107 J/s
=0.388 4W
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Note that our result K = %kBT agrees with the equipartition theorem.
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32 Assume that your skin can be considered a blackbody. One can then use Wien's displacement
law, A_,, T =0.2898x10% m-K with T =35 °C =308 K to find
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2898x1072 m-K
A, =222 3:)8!( M —9.41%10° m=9410 nm.

From Stefan’s law, one has 71;-= oT*. Therefore,

Z=(57x10* W/m*K*Y3000 K)* = 462x10° W/m? .
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