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

Problem set 10

Problem 1

e Determine the value of Aqcp for three fermions (INy = 3), knowing that the strong coupling
constant has been measured at the Z° mass: as(My) = 0.12.

e Compute the strong potential energy (binding energy) for the mesons ¢ (ss), J/¥ (cc) and
Y(1S) (bb), for which mg = 1020 MeV, m ;4 = 3100 MeV, and m~y = 9500 MeV. Assume

the typical radius of the meson to be of order 1 fm.

Problem 2

Show that the number of degrees of freedom for
e all the quarks and gluons is 79.

e all the particles of the standard model (quarks, leptons, gauge bosons, Higgs boson) is
106.75.
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