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The neutron-deficient nucleus '*Re exhibits o decay.

Write down the reaction equation for the decay process and give an expression for the

corresponding Q-value (Qg). [31

Using the data provided below (atomic mass excesses), compute the value of the decay
Q-value: [2]
AM ("Re) = ~16.660 MeV (Z=75) AM () = 2.425 MeV

AM (**Ta) = -25.799 MeV (Z=73)

Use the shell-model orbitals diagram provided (Fig. 1) to justify the spins and parities of the
ground-state and first excited states of 39Ca, 40Ca, “1Ca and Ysc, 71

(Z=20 for Ca and Z=21 for Sc).

State the rules governing which electromagnetic multipoles can contribute to a y-ray

decay. [3]

Consider a nucleus with ground-state spin and parity I* = 3/2*. Determine the most probable
electromagnetic multipole(s) that contribute to the transition to this state from

an excited state with I" = 5/2*, [4]

Define and write an expression for the nuclear binding energy, taking care to explain
the symbols used. ’ [3]

What is meant by ‘a proton dripline’and a ‘neutron dripline’? [31




