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CHAPTER 5. MAGNETOSTATICS

Figure 5.39
Accordingly, 5
Ixa = I; cos ¢’ Iy sing’ I ;
(x —5'cosgy (—s"sing”y (z-2 =

= [sin¢'(Js{z — 2’y + 5" I %

+ {I(x — 5" cos ") — Iscos ¢'(z — 201§ + [ Lgx sin ¢'] 2.

But there is a symmetrically situated current element at r”, with the same s/, the same %, the
same d!’, the same [y, and the same I, bul negative ¢’ (Fig. 5.39). Because sin ¢’ changes
sign, the % and Z contributions from r’ and ¢ cancel, leaving only a § term. Thus the field at
risin the ¥ direction, and in general the field points in the @ direction.  qed

R WL e A A

S Now that we know the field is circumferential, determining its magnitude is ridicutously
easy. Just apply Ampére’s law 1o a circle of radius s about the axis of the toroid:

t} B -
i’,{ - . _ B2rs = pglenc,
Y and hence NI
i £ d;, for points inside the coil,
Br)={ 27 (5.58)

0, for points outside the coil,
where N is the total number of tumns.
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