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1. a) Show that the Standard Model (renormalizable terms only) has a non-anomalous

U(1)′ global symmetry, in addition to the gauge symmetries (the prime is to distinguish

it from the gauged U(1)): assign arbitrary U(1)′ charges to each fermion multiplet (but

assume that the charges are the same in each generation), and solve the condition that

every anomaly with one global current and two gauge currents vanishes. What charge

must the Higgs doublet have, in order that the Yukawa couplings be invariant?

b) How does the dimension-5 term that generates the neutrino masses behave under

this symmetry?

c) Show that if you were to gauge this symmetry there would be an anomaly, but that

all anomalies would cancel if you include a left-handed anti-neutino with the right U(1)′

charge.
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