Introduction to Particle Physics Spring 2007 Problem set 10

1. Using {y*,7"} = 2¢"” show that
a) Tryta” = 4g™”
b) Tra#y"y? =0
c) Tryfy"yPq” = 4(g" g™ — g""9"" + g"7g"")
d) Yy, = =24

2. Consider elastic e + u~ — e~ + p~ -scattering at the ultrarelativistic limit,
where you can set m, = m,, = 0.

a) Starting from the result at page 137 in the notes, find the center of mass
frame averaged amplitude (|JM?).

b) Find the center of mass frame differential cross-section. Let E be the
electron energy and 6 the scattering angle.

do 1 e [1+cost?
I —= = 2
fresu dQ ~ (8m)22E2 ( i )]
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3. Let us consider the lowest order elastic e” +et — e~ +e™ -scattering (Bhabha
scattering).

a) Write the amplitude M in terms of w, @, v, 0. There are 2 diagrams,

thus, M = Ml + MQ.
b) Average over initial spins and sum over final spins and express

(M%) = (M) + (M) + 2(|MaM5))

in terms of traces over y-matrices. Note that here you have to use the
completeness relations

S ulp, $)ip,s) = p+m 3 o(p, 5)0(p, ) = p— m.
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