In Iigure 4-7, P is the initial momentum of the a and P, the
final momentum. It is evident from the vector diagram that the
total change in momentum AP = Py, — P, is along the 2z’ axis.
1The magnitude of Py and Py is MV, From the isosceles triangle
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153 RUTHERFORD SCATTERING

Using Eq. (4-6) for d¢/dt in Eq. (4-5) and Kg,Q/r* for F, we have

Kq, 3 Kqa
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where ¢; and ¢2 are the initial and final values of ¢. From Figure
4—-6 we see that ¢; = —¢g, ¢ = +¢o, where 2¢o + 6 = 180°.
Thus sin ¢ — sin¢; = 2sin (90 — 10) = 2 cos 1. Writing ¢ in
- terms of § and using our previous result for the net momentum
change, AP = 2MV sin 30, we have, finally,
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~ Of course, it is not possible to choose or to know the i impact param-

éter for any « particle; however, all such particles with impact
irameters less than, or equal to, a particular & will be scattered

th ough an angle 0 greater than or equal to that given by Eq. (4-7).
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