PARTICLE PHYSICS 2 : EXERCISE 6

1) Kaon decays

Draw the lowest-order Feynman diagrams for the decays
K- 7tn7, K= 72%° K°— #tr=, and K°— 7%%#°
and state how the corresponding matrix elements depend on the Cabibbo angle 6.

2) B° decays

Draw the lowest-order Feynman diagrams for the decays
B%(db) — D~ (de)n*(ud), B°(db) = n*(ud)7w (du) and B°(db) — J/¢(ce) K°(ds),
and place them in order of decreasing decay rate.
3) D° decays
Draw the lowest-order Feynman diagrams for the decays
D°%cit) — K~ (su)7t(ud) and D°(cu) — KT (us)7w (du)
and explain the observation that

I(D°— Ktr)

~ 3 x 1073
D0 — K-ty 0%

4) T meson

A hypothetical T°(tii) meson decays by the weak charged-current decay chain,
™° - Wr— (Xm)r— (Ym)rr — (Zr)rrr.

Suggest the most likely identification of the W, XY and Z mesons and state why this decay
chain would be preferred over the direct decay 7° — Z.
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