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ELEMENTARY PARTICLE PHYSICS
WS 2016/2017: Exercise sheet 5

Compute how (zﬁfyﬂw)(ﬁ, t) and () (0, t) behave under a rotation around
the z-axis.

Using the (classical) solutions us(p), vs(p) of the Dirac equation as given
in the lecture, compute

(i) ul(p)us(p) and vl(p)v(p) resp.
(ii) us(p)ur(p) and vs(p)vi(p) resp.
(iii) s;i ua(p, s)us(p, s) and s;i va(p, 5)0s(p, s) resp.

Show that

with the Hamilton operator H and the commutation relations for a(p)
and af(p) as introduced in the lecture.

Show that

Ju() = i [®7(2)(,8(2)) — ®()(5,2(2))]

is a conserved current for the Klein-Gordon theory. Show further that

i / &7 [0*(2)(0p®(x)) — ®(2)(0p®* (2))]

is the corresponding conserved charge.



