
Physics 853 Quiz #4 - Monday, October. 4, 2010

1. Consider the Dirac equation for a massless particle in a magnetic field pointed along the z
axis, and with momentum eigenvalues ky = kz = 0.

(−iαx∂x − eBxαy)ψ = Eψ.

Since the particles are massless, consider only the upper components in the chiral represen-
tation,

αx → σx =
(

0 1
1 0

)
, αy → σy =

(
0 −i
i 0

)
.

Assume the solution is of the form,

ψ =
(
iβx
1

)
e−x2/2R2

.

Solve the Dirac equation for the energy and wave function, i.e., find E, β and R in terms of
eB.


