Let the magnetic field be directed along the z-axis. Then, when the magnetic field is being changed v, = Const. (because
t > 7). The change of the magnetic field changes the z — y-directional component. In the z —y plane, an electron with speed v,

MUgy

has a radius of R = —g*. The force acting on the electron due to changing magnetic field can be expressed using the change

of flux through the circular orbit of the electron. Then
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Thus
= Const.

The change of velocity after changing the magnetic field from B = By to B = 2By is
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Uy = V20,
Similarly, the change of velocity by changing the magnetic field from B = 2By to B = By is vay = %va. Initially, let the
average speed of electrons be viot0 = vo. Then vioro = (v, Vay) = (%vo, \/gvo). After changing the magnetic field from
B = By to B = 2By, the new velocity is viot1 = (V2, Uzy) = (\1[1)0, 2 vo) = \/71)0 After time T, the z- and x — y-directional
velocities have stabilized and the velocity is viora = (Vs Vgy) <\/> V0, \/T ) \ﬁvo Finally, after decreasing the magnetic

field from B = 2B, to B = By, the total velocity becomes viot3 = (vz, Vgy) = (\/71)0, v/ 2 vo) ,/ 949. Since T v2,, the

final temperature is T = 19—0T



