



















































































































































































the winding, the magnetic induction of the field generated by the
solenoid amounts to B. Find the velocity of the particle and the cur-
vature radius of its trajectory, assuming that during the increase of
current flowing in the solenoid the particle shifts by a negligible
distance.

3.402. In a betatron the magnetic flux across an equilibrium orbit
of radius r = 25 cm grows during the acceleration time at practically

constant rate ® = 5.0 Wb/s. In the process, the electrons acquire an
energy W = 25 MeV. Find the number of revolutions made by the
electron during the acceleration time and the corresponding distance
covered by it.

3.403. Demonstrate that electrons move in a betatron along a
round orbit of constant radius provided the magnetic induction on
the orbit is equal to half the mean value of that inside the orbit
(the betatron condition).

3.404. Using the betatron condition, find the radius of a round
orbit of an electron if the magnetic induction is known as a function
of distance r from the axis of the field. Examine this problem for the
specific case B = B, — ar?, where B, and ¢ are positive constants.

3.405. Using the betatron condition, demonstrate that the strength
of the eddy-current field has the extremum magnitude on an equilib-
rium orbit.

3.406. In a betatron the magnetic induction on an equilibrium
orbit with radius r = 20 cm varies during a time interval At =
= 1.0 ms at practically constant rate from zero to B = 0.40 T. Find
the energy acquired by the electron per revolution.

3.407. The magnetic induction in a betatron on an equilibrium
orbit of radius r varies during the acceleration time at practically
constant rate from zero to B. Assuming the initial velocity of the
electron to be equal to zero, find:

(a) the energy acquired by the electron during the acceleration
time;

(b) the corresponding distance covered by the electron if the acce-
leration time is equal to Atf,



	Part Three: Electrodynamics
	3.1 Constant Electric Field in Vacuum
	3.2 Conductors and Dielectrics in an Electric Field
	3.3 Electric Capacitance. Energy of an Electric Field
	3.4 Electric Current
	3.5 Constant Magnetic Field. Magnetics
	3.6 Electromagnetic Induction. Maxwell's Equations
	3.7 Motion of Charged Particles in Electric and Magnetic Fields


