Jackson Problem 6.18
B. J. Mattson

1 Part a

Well, di' = dz'2, and for L along the z-axis, ' =3’ = 0. So,
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Then,
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Now, converting to spherical coordinates:
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So, finally:
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2 Part b
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So, B falls as r~2, and radiates outward from the origin and, then, is a Coulomb-like
field of a point charge.

3 Part c

The total flux through the given loop will be the same as the flux through a spherical cap.
So,
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Keep in mind that we are calculating the upward-going radiation, so we need to
introduce a minus sign.
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4 Part d
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Now compare this to Part c:
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So, they are identical for a loop with 0 <0 < 7.
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And they are different by a constant for § < # < w. This is from the flux coming
up the -z-axis from the “string.”



