PHY 335                                            Homework #8

1. Find the masses of the up (u) and down (d) quark from the masses of the proton and neutron. mp = 938.3 MeV/c2 mn= 939.6 MeV/c2, assume the binding energies can be neglected.  Are your answers reasonable? Why, or why not. Look up the actual masses of the up and down quarks.
2. Find the most reliable source of data on particle masses and note your source. List the masses you can find for the baryon decuplet and meson nonet.

3. The Gell-Mann/Okubo mass formula relates the masses of members of the baryon octet (ignoring small differences between 
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 Using this formula, together with the known masses of the nucleon N (use the average of p and n and averages in the other families), how close do you come to the observed value? 
4. Using four quarks (u, d, s, and c), construct a table of all the possible baryon species. How many combinations carry a charm of +1? How many carry charm +2, and +3?

5. For the following, determine which are possible and which are not. For those possible, draw diagrams at the quark level, identifying annihilations, materializations, quark transformations, etc, noting any mesons (W’s, gluons) that might be involved. Identify the force that is responsible (electromagnetic, strong, weak). For those that are impossible, note which conservation laws are violated.
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