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by @ positiwe pion moving at a speed ¢ oo curcular orbit of radiu
10713 ¢m about o neutral center. Calculate the current and the mag
netic moment associated with this motion. Compare this with th
known magnetic moment of the proton. (Hint: 'nZC(iﬂ that using cg.
units you can write « magnetic moment ji = (%)A, where I s th
current flowng around the urea A.)

For this simple model of proton motion, we have

e 4.8 x 1070 esy,

= radius of circular orbit = 10713 an, (2.25)

¢ = speed of rotation = 3 x 10" cin/sec.
It follows that the period of rotation is given by

27 6 x 107¥em ;
T="n—""0" 7 95102 e 2.26
¢ 3 x 1019 cm/sec 8 e (2.26)

‘I'he current (rate of change of charge with time) associated with the
motion of the charge is given by

e 4.8x107%esu . 13 .
I = T ~ m f 2.4 x 10 CSII/SCC. (22()

As we know from classical electromagnetisim, in CGS units, the
magnetic moment associated with a circular loop carrying current /
is given hy

1
= —x A (2.28)
¢

where A represents the area enclosed by the current loop. Applying
this to the simple model of proton motion. we obtain
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y 24 x 10 esu/sec g o
Jp = . X e & 3% 1010 i /nec x 3 x 10 cl
2.4 x 107% esu-cm = 2.4 x 102 ere /G
6.2 x 109 McV
1047
1.489 % 1071% MeV/T, (2.29)
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where we have used (2.2). The result for the magnetic moment can
be compared with the measured value of the magnetic moment of

the proton (given in Eq. (2.20) of the text)
Lp = 279y = 2.79 x il 4 X g

my

0.511 MeV/c?

938.27 MeV/ 2

~ 2.79 x 3.15 x 107H MeV/T ~ 8.8 x 107 MeV/T. (2.30)

Hence, this simple model leads to good agreement for the order of
magnitude of the magnetic moment of the proton.

~ 2.79 x

X 5.79 x 107" MeV/T



