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Bsp O (Ubertrag von UE2)

1.8  Tungsten has a radiation length of Xy = 0.35 cm and a critical energy of £, = 7.97 MeV. Roughly what thickness
of tungsten is required to fully contain a 500 GeV electromagnetic shower from an electron?
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@ 34 Atafuture e*e linear collider operating as a Higgs factory at a centre-of-mass
energy of s = 250 GeV, the cross section for the process e*e” — HZ is 250fb. If the
collider has an instantaneous luminosity of 2x 10* ¢cm~s~! and is operational for 50 %
of the time, how many Higgs bosons will be produced in five years of running? Note:

1 femtobarn = 107" b.

@ 35 Thetotal e*e” — y — p*u~ annihilation cross section is o = 4ra’/3s, where
@ =~ 1/137. Calculate the cross section at vs = 50GeV, expressing your answer in

" both natural units and in barns (1 barn = 1072* m?). Compare this to the total pp cross
section at s = 50 GeV which is approximately 40 mb and comment on the resuilt.
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df|™!
e Show that 6(f(x)) = ‘a‘ o(x — xp)

where & is the Dirac Delta function.
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@ 4.6 By considering thethree casesu = v = 0,u = v # 0and u # v show that
Y Y Y =27
@ 4.7 By operating on the Dirac equation,
(iy" 8, —m =0,
with v, prove that the components of ¢ satisfy the Klein—Gordon equation,
(818, +mh )y = 0.
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(P 410 Demonstrate that the two relations of Equation (4.45) are consistent by showing that

2 2
(oc-p)=p.
A = =g, (4.45)
E-m
)
ug = (, P UA. (4.46)
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