Electron Density and the One-Particle Density Matrix

The one particle density matrix is intimately related to the electron density in the system,
in that the diagonal element, ¥(1,1), is equal to the spin density at point 1. Recall that the

coordinate 1 means 7§, where 7 is the position vector to electron 1 and & is the spin of

electron 1, either & or 3. The spin number density at point 7 in this coordinate-spin
space is given by the expectation value of the operator
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The spin density at 1'is given by the expectation value
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and using the one particle density matrix, this becomes
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If we wanted the spatial electron density (number of electrons/volume) we would
integrate over the spin coordinate in y(1,1)
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