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Dirac equation

1. Using the particle spinors for the positive energy solutions of the Dirac equation,
show that the spinors are orthogonal with a denisty of 2F particles per unit
volume, i.e.

ul(p,r)u(p, s) = 2B,
Further show that
u(p, r)u(p, s) = 2md,

3]
2. Show that spinors u and v satisfy the following relations
> ulp,)alps) = Apu+m.
> o(p,s)o(p,s) = V' —m.
3]
3. Consider the operator,
= g 0
=(7 %)
and show that its commutator with Hamiltonian Hy = a-p+ pm
is —2ia x p. (i.e. [¥, Hy] = —2id x p'and [Ho, X] = +2id X p).
[4]

For the u-spinors take

U(p,s):(E+m)1/Q< &ig(s) )

where
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