Answer to Electromagnetism Example Question 7

a) The number of carbon atoms per m*is

N = % x6x10%° =1.75 x10®° m®

b) As P, = Npwhere p isthe dipole moment of individual atoms then

_ 15x107

== =857x10%Cm
P 1.75x10%

¢) Carbon has a nucleus with charge +6e and surrounding electron charge —6e.
An estimate for the separation of the +/- charge centresis obtained from

p=sq i.e 857x10°% =s(6x1.6x10™")

Thus s=8.92x10™° m, that is about 10™® m, avery small displacement!

d) Wehavethat J, = %—T =wP, cos(wt) in this case.

The amplitude of the resultant polarisation current density oscillation is then just
given by

wP, = 21rx10” x1.5x107 =9.42 x10° Am?2.



