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The uncertainty principle is revealed by a comparison of the coordinate and momentum wave
functions for one-electron species such as the hydrogen atom and the helium ion.

The coordinate 1s wave function for one-electron species as a function of nuclear charge is given by
the following function.
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Y(z,1) = jz~exp(—z-r)

The Fourier transform of the coordinate wave function yields the momentum wave function.
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Plots of the spatial and momentum radial distribution functions for the hydrogen atom (z=1) and
helium ion (z=2) clearly illustrate the uncertainty principle.

Relative to the hydrogen atom, the helium ion's coordinate distribution function is localized closer to
the nucleus, meaning less uncertainty in electron position. Consequently, its momentum distribution
is more delocalized than that for the hydrogen atom, meaning more uncertainty in electron

momentum.



