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What is the lowest energy of a set of 24 electrons in a cubical box? What would it be in the absence
of the exclusion principle?

2

SOLUTION The energy in units of f 7;
m

is nf + n3 + n3 with (n, ny, n3) = 1,2, 3,. ... The energies and

the number of electrons for each energy, corresponding to the integers are, in order,

{1,151)—>3 2 electrons
Z1,1,1,2,1),(1,1,2)—>6 3 X 2 = 6 electrons
(2.2, 1), @2, 1,2),(1, 2,2) —>9 3 X 2 = 6 electrons
(3, 119,11, 3, 1), (1,4, 3) =11 3 X 2 = 6 electrons
(2,2,2)—> 12 2 electrons
(3.2,1),3,1,2),(2,3,1),(2,1,3),(1,2,3),(1,3,2) —> 14 12 electrons
We see that energy levels 3, 6, 9, 11, 12 can hold 22 electrons, so that the remaining 2 electrons are
in the energy 14 levels. Thus the total energy in our units is (2 X 3) + (6 X 6) + (6 X 9) + (6 X

11) + (2 X 12) + (2 X 14) = 214. In the absence of the exclusion principle, all of the electrons
would go into the lowest energy state, so that the total energy would be 24 X 3 = 72,
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