The semi-empirical mass formula (SEMF)

The binding energy of a nucleus can be modelled as

B(Z,A) = a, A—a, A*?—ap Z(Z-1)A7V3—ay,, (A=22)? / A+ 0

where, for best agreement with experiment, a, =15.5MeV, a, =16.8 MeV,
ac =0.72MeV, agy, =23 MeV, a,, =34 MeV.

The semi-empirical mass formula is then

M(Z,4) = Zm(*H)+ Nm, — B(Z,A)/¢* =
= Zm(*H) + (A — 2)m, — B(Z,A)/c?
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Isobar decay chains (cont’d)

Note:
(3~ -decay increases Z, 5"-decay decreases Z

the mass difference between neighbouring isotopes increases as one gets
away from the “valley” of stability

For A even, note also that
due to the nonzero pairing term  two parabolas displaced by 2¢;

some nuclei can decay in either direction, 5~ or 5% (e.g., ;3°7)

328Te cannot decay to :2°7; however it is energetically possible for it to

undergo double-beta decay (3/3): i28Te —128 Xe + 2e.
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