Magnetic Moment of a Rotating Disk e

Consider a nonconducting disk of radius R with a uniform surface charge density ¢. The disk rotates with
angular velocity @.

Calculation of the magnetic moment ji:

« Total charge on disk: Q = o(7tR?).

« Divide the disk into concentric rings of width dr.

« Period of rotation: T = z—n \£
w \o
« Current within ring: dI = dTQ = U(Zmdr)% — owrdr.

+ Magnetic moment of ring: du = dI(ntr?) = mowridr.
R
+ Magnetic moment of disk: y = / nowridr = %UR“W.
0
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+ Vector relation: ji = %JR‘%D = ZQRZE;.
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