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Problem 1: Tau Decay

The liftetime of the muon can be calculated to
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Use this equation to calculate the lifetime of the tau and compare with the experi-

mental values. Discuss the result.
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(Note that n1,, /niz = 0.059, so it is reasonable to assume miy, < nir.) The rate

goes as the fifth power of the decaying particle’s mass. But the T can also go
to e + U + v¢, with the same rate. So
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Numerically:
1 /105.66\°
T3 (1777'7) (2197 x 107¢ 5) = [8.16 x 10135 |.

The actual lifetime is 2.91 x 1013 s. The discrepancy is due to the fact that
the T has many hadronic decay modes, in addition to the p and ¢ routes. In
fact, the experimental branching ratios are 17.4% (j) and 17.8% (¢), for a total
leptonic branching ratio of 35.2%, so T = (0.352)t(leptons) = (0.352)(8.16 x
1013 s) = 2.87 x 10~ 5, which is quite close to the experimental result.



Problem 2: Kaon Decay

Calculate the ratio of the decay rates K~ — e~ + v, and K~ — p~ + v,. Compare
the observed branching ratios.

® We can follow the discussion of the pion decay and replace the pion mass with the
kaon mass.
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The experimental ratio (using data from the Particle Physics Booklet) is

155 x 105 (248 0]

The agreement is quite good.
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