3-60. Let x=—2 = hf in Equation 3-15:
KT KT

Zm:fn :Aize’nX :A[e°+eX+(ex)2+(ex)3+--}:A(l+ y+ y2+y3+---):1

n=0 n=0

Where y =e™™. This sum is the series expansion of
(1- y)_l, ie, (1- y)_1 =1+y+y +y +--.Then D f =A(1- y)_1 =1givesA=1-vy.

Writing Equation 3-16 in terms of x and y.

E= i E,Ae 5/ = Ai nhfe ™ /XT = Anf Z.O:ne’nX
n=0 n=0 n=0
Note that > ne™ =—(d/dx)> e™. But > e™ =(1- y)_l, so we have
—nx d “nx d -1 -2 dy -2
S - La-y)yt=-y)? Y =ya-
e =— et =-r(1-y) =( y)[dX] y(1-y)

dx
dy d(e”)
dx  dx

—X

Since =—e " =-V.

Multiplying this sum by hf and by A= (1— y) , the average energy is

A o 2 hfy _ hfe™
E = hfA ™ = hf (1— 1-y)? =Y =
2 e =hf(1-y)y(-y) =17 =17

Multiplying the numerator and the denominator by e *and substituting for x, we obtain
hf

et /AT _q

E= , which is Equation 3-17.
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