Physics 8164 - Many-Particle Quantum Theory - Prof. Umar

1 Free Fermi gas: density matrix for same spin projection

We plot the density matrix pyy(z) for two s = % fermions with the same spin projection A in a free
Fermi gas, see lecture notes chapter 6, page 9:
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We denote the inter-particle distance as R and introduce the dimensionless distance parameter x
via

z =kpR = (372p9)'°R .
The Fermi momentum pr = hkpr depends on the density pg of the Fermi gas. In the plot of the
density matrix below, we have normalized the Fermi gas density such that py/2 = 1.
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2 Free Fermi gas: pair correlation function for same spin projec-
tion

We plot the pair correlation function fyy(x) for two s = % fermions with with the same spin
projection A in a free Fermi gas, see lecture notes chapter 6, page 9:

@) = (2) = I

In the plot of the pair correlation function below, we have normalized the Fermi gas density
such that pg/2 = 1.
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