Homework 3

Charged pion decay: In order to incorporate charged pions 7% in the Fermi theory
of weak interactions, it is natural to add a term f,p,7m* to the charged current J,
(remember that pions couple derivatively). Here, p, is the pion momentum and f; is
the pion decay constant. This leads to the following interaction Lagrangian:
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Show that the total rate for 7= — u~ 7, decay is
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where m,- (resp. m,,) is the pion (resp. muon) mass.

Kaon decay: Predict the ratio of the K~ — e" 7, and K~ — pu~ v, decay rates. Given
that the lifetime of the K~ is 7 = 1.2 x 107® sec and the K~ — u~ 7, branching ratio is
64%, estimate the decay constant fx.



