
1.4.3 Lorentz transformations of fields

Consider static and homogeneous fields E and B that are not parallel to one another in some inertial frame.

a) Show that there exists an inertial frame in which E and B are parallel, and that the two frames are
related by a Lorentz boost whose velocity is given by the solution of the equation

V

c

(
E2 + B2

)
= (1 + V 2/c2)E ×B

b) Show explicitly that this equation has one and only one physical solution that obeys |V |/c < 1, that
there always is a physical solution, and that the result in the limit of almost parallel fields in the
original reference frame is sensible.

c) Are there other inertial frames in which E and B are parallel? If so, how many?

(7 points)
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