504.

Problem 36.47 (RHK)

In a certain betatron, the radius of the electron orbit
Is 32 cm and the magnetic field at the orbit is given by
B,, =0.28sin120zt, where t is in seconds and B, is in

orb

tesla. In the betatron, the average value B, of the field

enclosed by the electron orbit is equal to twice the value

B at the electron orbit. (a) We have to calculate the

orb

induced electric field felt by the electrons at t=0. We
have to find the acceleration of the electrons at this

instant. We may ignore the relativistic effects.

Solution:
In the betatron the magnetic field at the orbit is
B, =0.28sin120~t .

and as the average value B,, of the field enclosed by the

electron orbit is equal to twice the value B_, at the

orb
electron orbit, we have
B,, =2B,, =0.56sin1207zt T.



As the radius of the electron orbit is 32 cm, the flux

enclosed by the electron orbit will be

®(t)=zr’B,, = 7x(0.32)" x0.565in1207t T m?
and

dcz;t(t) = 7x(0.32)" x 0.56x12077 c0s1207t V,
and
d:;t(t) = 7x(0.32)" x0.56x1207 V =67.91V.

t=0
By applying the Faraday’s.dawsawe, find that the induced
electric field at theforbit will be

27rE=6791V,
and
67.91

E=—""_ Vm =337/7Vm.
271 x0.32

The acceleration of the electrons at this instant will

therefore be

L _6E _3377x16x10°"

— ms? =5.93x10% ms?.
m 9.1x10




