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Problem 8.1

a) Compute > . [M]|? for the scattering process

e (p1) p(p2) — e~ (Ph) = (p)

in the limit m. ~ 0 and show
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b) Choose p; = (k,0,0,k),ps = (E,0,0, k) in the center-of-mass frame and show
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— Z IM|? = —059)2((E+ k)2 + (E 4 kcos0)* —m?(1 — cos@)) :

splns

where 6 is the scattering angle.

c¢) Compute the cross section (22)cy by first showing
do 9
(E)cw{ B 647T2E+k Z|M|
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where vy —vg| =1+ k/E holds.

d) Show that in the high-energy limit k& > m, ~ 0 one obtains
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do _ o )
(d_Q>CM ~ 2E% (1 — cosh)? (4+ (14 cos ) ) :

What is the result in the limit 8 — 07

Problem 8.2

Show

Te[(v" k" +29"p") (o+m) (Vo o t27u00) (B +m)] = 32((0'k) (pk) —m? (p'k—2pk—pp')+2m") .



Problem 8.3

a)

d)

For the scattering process

fi(pr) + fa(p2) — f3(ps) + fa(pa)

one defines Mandelstam variables by

S = (pl +p2)2 ) L= (p3 —p1)2 ) u = (p4 —p1)2 .
Show that .
stt+u=)» mi.
i=1
holds.

Express 1 D epins |[M|? for the scattering process

e~ (p1) p(p2) — e~ (P)) ™ (p3)

which was computed in problem 8.1, in terms of Mandelstam variables in the high-energy

limit m,, =~ m. ~ 0.
Express i Zspins |M|? for the scattering process
e (p1) € (p2) = u~(p) 1" (p3) ,

which was computed in class, in terms of Mandelstam variables in the high-energy limit

my, ~ me = 0.

Which formal operation relates the two expression from 7.2b) and 7.2¢)?
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The QFT-team wishes Merry Christmas and a successful 2011 !!
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