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Problem 1: Unitarity

Show that the CKM matrix is unitary for any real number 65, 053,013, and 9, i.e.
show that (VVT);; =1 and (VVT), = 0 and so on. .
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Problem 2: CKM Parameter

Show that as long as the CKM matrix is unitary, the GIM mechanism for eliminating
K°® — utpu~ works for three generations or any number of generations. Note: u —
d+ W carries a CKM factor V,,q and d — w+ W~ carries a factor V.,

amplitude is proportional to

H H
[V.u;.{vrr.\' + V‘-‘,ﬁvt'.\ V:;:Vr.s pi ] — E Vj.'iVJ.i = E V‘;jvj.-' = {V‘erd.-u
j=1 ]

=1

But if V' is unitary, then ( V)45 = 64, = 0. QED
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