PHY 5346
Homework Set 12 Solutions — Kimel

1. 6.21
a) I'm going to represent the dipole as a charge —q at 7y and a charge
q at T + 1. We take the limit .
gl —p
Thus
pP=q {5(5—770—5—5(5—770)}
Expanding around =0 give
p(@) = qV6(F —v) - (1) = =5 Vé(7 — )
As we’ve shown before for a collection of charges with charge density p and
velocity 7

-

J = pi == (5 V) 6(& — 7o)
b) The magnetic dipole moment is given by
= %/fx Jdbz = —%/fx ﬁ(ﬁ-ﬁ) 8(Z — 7o)d®z
Integrating by parts
%ﬁ- /6 (Z x 7) (% — 7y)d’x
Look at the nt" component of the vector - V (Z X )
[ﬁ' V(& x 17)L = DiBiEtmnTiVm = Y EtmnPrvm = [Fx 7,
ilm Im

Thus

m:

/ 5 x 7 (&) 8(F — 7o) dPa =

N =

Similarly
Qij = / (3$z$] - TQ(Sij) p(ﬁi")dSZL‘ = / (3.’1,‘11‘] - TQ(Sij) |:—ﬁ 66(5— ’F()):| d3$
Integrating by parts

Qij - Z/plal (3,1;1.’1;] — Z.’E%6U> 6(5)’— FO)d'BiL'
1 k

Qij = / <3pi-'1;j + 3pjz; — 2 Zpla:léij> 8% — Fo)d3z

1
Qij = 3piToj + 3p;Toi — 20 - Tobij



