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Physics 353: Problem Set 5 — SOLUTIONS

1. Particle states.

a) particks ove  fermions

One particle in each of the 6 lowest
levels; zero in all the others.
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&, all 6 in the lowest level
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C) fermiens one possible configuration

T 1 particle in level 7
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3. Symmetry of filled and vacant orbitals. Kittel & Kroemer #6.2.
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4. Density of orbitals in one and two dimensions.

(«) For electrons in a ONE- DIMENSIONAL box:
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We could simply differentiate this; here’s another way to look at the math:
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5, Energy of a relativistic Fermi gas. Kittel & Kroemer #7.2.
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(n + n +N ) , where the “n’s” are integers. The number of orbitals, N (&), with

My,Np,Ng

£<&*, where £€* is some energy, is the volume of the first octant of a sphere of radius
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N = (nl +Nn, +Nn; ) (times 2 for the spin degeneracy). Therefore
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N(g) = 2%% 2%% (%) . Noting that V = L3, N (&) 2#83 , Therefore the density
N VvV,

of states D(&) =—=———¢
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At 7 =0 the occupancy is 1 for & < & and zero for € > &¢, allowing us to determine &g in terms of the

particle number, etc.:
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