Physics 565 - Spring 2010, Assignment #7, Due April 7*!

1. The differential partial decay width for a 2-body decay can be expressed
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where M is the mass of the decaying particle and the two final state particles particles which have
momentum =+k.

(a) Ignoring the masses of the final state particles, show that the partial width for W+ — pfv,
can be expressed
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(b) Ignoring the masses of the final state particles, calculate the partial widths for Z° — ptpu~
and Z° — v,7,,.

2. (a) Show that the Z°f f vertex factor

—1ig 1 (Cf f 5)
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can also be written
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where the left- and right-handed couplings, c{ and cé, are expressed in terms of the vector and

axial vector couplings, c{, and cf;.

(b) The general expressions for ¢f, and ¢/, are
c(/ = T})’ — 25sin? Ow Q¢
cf; = T})’

where T})’ is the third component of the weak isospin and @)y is the charge of the fermion, in units
where (). = —1. Complete the entries in the following table of couplings for quarks and leptons in
the Standard Model:

f Qr T} chod o
Ve, Vs Vs 0 1/2
e, u, 7 -1 —=1/2
u,c,t 2/3  1/2
ds,b  —1/3 —1/2

Express the couplings both symbolically, and numerically, using sin? fy = 0.231.



