Optional homework #9

Using Maraemarica, show the following for the Hartree—Fock (HF) solution of@togeneous electron

gas (HEG). A normalized HF orbital is written as
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whereV is the volume in the periodic boundary condition dat the wave vector. The highest-occupied

orbital has the wave vector &t (Fermi wave vector):
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whereN is the number of electrons.
Show that
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An exchange-type two-electron integral is
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The kinetic energy is
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It should be noted that the CoulomB)(energy of a HEG is zero because the electron density and
uniform positive charge density cancel exactly everywliespace.

The exchangeK) energy is
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Show that
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