SET 13

11.1)
The Lorentz condition is;
A = —(1/2) WV
V-A=—(1/c*) o

The potentials for electric dipole radiation are;

v = oL RSOV () sin(ult - r/d) + (1/r) cos(wlt — r/c])]
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A = —% ]% sin(wlt —r/d)[F cos() — 8 sin(6)]

Substitute into the lorentz condition and apply the differential operators. The result
follows.

11.4)

Assume radiation from two dipoles 7/2 out of phase. The dipoles are combined to obtain;
P = poltcos(wt) + ysin(wt)]

The general form for the fields is;

B = 120 (sO)y oot — v /) 6
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The term dependent on time for each component is 7/2 out of phase so the term
cos(wlt—r/c]) — sin(w[t—r/c]) for the field components, and the radiation direction changes.

sin(0)0 = z/rf — &

and for the other dipole;



sin(0)0 = y/ri — g

Insert these into the equations for the fileds and find the Poynting vector.

(S) = (/) (TP 211 _ (1/9) sin?(9)]

11.6)

The power radiated is, where the effective current for the magentic dipole is I = my/7b?
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Then P = IR?
Solving for R gives;
8pcr’b?

R="5

11.9)

In this case a magnetic dipole is formed which is equivalent to two oscillation dipoles as
in problem 11.4. The dipole moment in the y direction is;

poy = [ sin(¢) Ardl = wA\b?
Then the moment is ;
p = polcos(wt)y — sin(wt)z]

Finf the second derivative and insert into the Larmor equation.






