Particle Physics Phenomenology 1

HS 10, Series 1
Due date: 30.09.2010, 1 pm

Exercise 1 Review of Natural Units:

(i) Express the following in natural units (in GeV): 1 second, 1 centimeter, 1 gramme.

(ii) Calculate the ratio apohr : ACompton : 70 for an electron in ”natural units” (in cgs
units: aponr = h?/me€?, Acompton = A/Mmec, 7o = ah/mec, "classical” electron radius,
a = e?/hc).

(iii) Given that the center of mass energy of the LHC will be 14TeV, what is the smallest
possible length it will probe in ST units? How does this compare to the planck length?

Exercise 2

A photon v (k* = 0) with four-momentum k* = (E,FE,0,0) is scattered off an elec-
tron e at rest (pt = (m,0,0,0) ). After the scattering the v has the four-momentum
k" = (E',E' cos©®, E'sin©,0). Show that the energy E’ after the scattering is given by
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