Problem 6.17
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I
Jy =xmJs (Eq. 6.33), and J; = L5, s0 | J, = % (same direction as I).
I
Ky, =Mxn = x,,Hxin= | K, = é% (opposite direction to I).

I, = Jy(ra?) + Kp(2ma) = Xl — Xl = @ (as it should be, of course).
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(a) Forces on the upper charge:
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where 1/, /€opig = ¢, the speed of light.
(b) For electrons, ¢ = 1.6 x 107 C (actually, it’s the magnitude of the charge we want in the expression
above), and m = 9.22 x 10724 Am? (the Bohr magneton—see Problem 5.58), so

9.22 x 10~24
= ‘/6(1.6 x 10-19)(3 x 108)

4.72 x 1073 m.

(For comparison, the Bohr radius is 0.5 x 107! m, so the equilibrium separation is about 1% of the size of a
hydrogen atom.)

(c) Good question! Certainly the answer is Presumably this is an unstable equilibrium, so unless you
could find a way to maintain the orientation of the dipoles, and keep them on the z axis, the structure would

Problem 6.27
At the interface, the perpendicular component of B is continuous (Eq. 6.26), and the parallel component of

H is continuous (Eq. 6.25 with K; = 0). So B{- = B, H| = H). But B = yH (Eq. 6.31), so 2B} = LB].
Now tan 6, = B'll/Bll, and tanfy = BL'/BQL, S0
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(the same form, though for different reasons, as Eq. 4.68).



