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Expression for electric field
Intensity due to a electric dipole
at point P
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Consider the dipole shown in Figt;rﬂ 4.20. The potential at point P(r, 6, ¢) is given by
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where r, and r, are the distances between P and +Q and P and -0, respectively. If
P2 d,r = = deosh, ryr, = 1 and ¢q. (4.77) becomes

V= (4.78)




2 Figure 4.20 An electric dipole.




Since dcos 0 = d - a,, where d = da,, if we define
p=0d (4.79)

as the dipole moment, eq. (4.78) may be written a§
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Note that the dipole moment p 1s directed from —Q to +Q. If the dipole center 1s not at the
origin but at r’, eq. (4.80) becomes
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V(r) = (4.81)

The electric field due to the dipole with center at the origin, shown in Figure 4.20, can
be obtained readily from egs. (4.76) and (4.78) as
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E=—C (2cosfa, + sin0a) (4.82)
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where p = |p| = Qd.




