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3. A relativistic particle of rest mass m and charge e is moving in a uniform
(constant and static) magnetic field B. The equations of motion for
the particle momentum p and its energy F are (Gaussian units)

dp e db

dt———c—VXB, —Zi—;:O

/Zﬂ pt. Why is the particle energy conserved?

hy1 pt. Express p in terms of m and the particle velocity v, and E in
’ terms of m and v.

_ef "‘épts. Show that these equations of motion can be written as

dv o
— =WXV
dt ’
and express w in terms of e, F/, and B. This says that the velocity

vector precesses with angular velocity w.

/d/)/BptS. Now suppose the motion is confined to the plane perpendicular
to B, that is, B L v. Then show that the particle moves with
angular speed w in a circle of radius R. Give an equation for R in
terms of v, F, e, and B.

/é{2pts. Now give an equation relating the magnitude of the particle mo-
mentum p to the radius R found in part d). Thus show that a
measurement of the radius of the orbit determines the particle mo-
mentum. If the velocity of the particle is independently known,
we can then determine the mass m of the particle, according to
the relation given in part b).
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