Selected topics in nuclear and particle physics Spring semester 2024-2025
EPFL-PHYS-400 Prof. F. Blanc

Problem set 1

Problem 1

We consider the two-body decay A — B+ e~ of nucleus A, of mass m 4, into nucleus B, of mass
mp, and an electron (m.). Determine, in the rest frame of nucleus A, the maximum energy of
the electron.

Problem 2

Draw the Feynman diagram of the following processes and specify the quantum chromodynamics
(QCD) colour currents:

n — pe Ve (1)
T = WUy (2)
T = artau, (3)
Uep — mnel (4)

Problem 3

In 5 decays, show that the fraction of electrons having a kinetic energy T, in the range AT close
to the maximum energy Qg is proportional to (AT/Qg)3. Consider the case Qg > me.
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