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Agip(r) = 2}9;:,_— ¢ r’ cos 0 dl = yp—;

This integral can be cast in a more useful form by the following unlovely manipul,.
tions: First note that

di(F-x')x’'] = (F-de')x’ + (F-r')dr’

b @-r)dl (5.7)
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so that
¢ [(F-de')x’ + (F-r')dr’] = #d[(f-r’)r’] = (
(the total change in [(Fr’)r’] around a closed loop is zero), and hence
# (F-de')x’ = -ff» (F-x’')dr’ (5.77)
Therefore, using the BAC-CAB rule,
F X (i‘)(r’ Xdr') = Ci) [t'(F-dr’) —dr'(F-x')] = =2 Ci) (Fr')dr’

Now dr’ is just the infinitesimal displacement vector we have always called d! (Fig.
5.49); so

#(f“r’)dl = —3F X %} (r' X dl) (5.78)

With this the dipole potential (5.76) becomes

. nod )
Agp(®) = 125 [—-Z—F X (f (r' X dl)}

or, more compactly,

.
e (5.79)
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where m, the magnetic dipole moment of the loop, is defined by

=3 <§> (r' X dl) (5.80)

In the special case of a plane loop, the integral in (5.80) admits a nice geometri-
cal interpretation: 3(r’ X dl) is the area of the shaded triangle, in Fig. 5.50, so the
integral is the area of the whole loop:

H 3; (r' Xdl)=a (5.81)
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