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Answer on question # 51449, Physics, Solid State Physics

Question Using the semi-empirical mass formula for the binding energy
of nuclei, calculate the value of the atomic number (Z) for the most stable
nucleus at a given mass number. Calculate Z0 for A = 60. Take the values
of g = 23.7 and d = 0.71 .

Solution The most stable nucleus at a given mass number will be the one
with the biggest binding energy:

Ec = αA− βA2/3 − d
Z2
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A
+ δ, δ = ±χA3/4 or 0

A is give and equal to 60, but we can change Z. Let us take derivative with
respect to Z, to find local extremum of this function of Z.
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So we can find Z now:

−0.71
Z
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= 0

Z ≈ 21

So this formula tells us that nuclei with Z=21 will be most stable. It can be
true, however, because most stable with A=60 is 60

28Ni.
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