Problem 1.3 Show that the spectral density, u,, (equation 1.2.4) peaks at Eph =

Solution

2.82 KT. Note that anumeric iteration is required.

The spectral densty, uy, can berewritten asafunction of x = i_v'l\'l

K373 3

n2p2c3 exp(x)- 1

The maximum of thisfunction is obtained if its derivativeis zero
or:

Uy =

duy, _ 3x2 ) x> exp(X)
dx  exp(x)-1 (exp(x)- 1)?
Therefore x must satify:

=0

3- 3exp(- x) =x
This transcendenta equation can be solved gtarting with an
arbitrary pogtivevaueof x. A repeated cdculation of the left
hand sde using this vaue and the resulting new vaue for x
quickly convergesto Xmax = 2.82144. The maximum spectral
dengty therefore occurs at:
Eph,max = Xmax KT = 2.82144 KT




