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Particle Physics HW 5 Quiz Name l\ 2: /

You can try both problems below, but you will only receive credit for the most correct solution.

1. a) (5 points) Determine an expression for the positive helicity form of 1/1(1) for a Dirac fermion
moving along the positive x-axis, i.e. with zero momentum along the y and z axes.
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b) (5 points) Show explicitly that your result from part (a) is not an eigenstate of S,,.
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Turn over for second problem!!
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2) (10 points) Consider the Proca equation for a massive particle 9, F*’ — (7

i
. Ip bt
for a plane-wave solution of the form AV = Aenfr*

to the polarization vector €* in the 4D sense. (Yes this is the same result you proved in the HW for
the massless case, but it has different implications in the massive case!) It may help to remember

. . E2
the relativistic energy-momentum-mass condition PR, = — =+ p? = —m?c2.
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) AY = 0. Show that

€V, the four-momentum P* must be orthogonal
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