Quantum Chemistry

Exercises 9

Just as electrons have intrinsic magnetic moments, nuclei do also, and the magnitude of a nuclear
moment is given by
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where g is a factor characteristic of the particular nucleus, my is the mass of the nucleus, and S is the spin
angular momentum of the nucleus. For example, a proton has a spin of 1/2 and g=5.5849. In a nuclear
magnetic resonance experiment involving protons, the protons undergo transitions between the states
ms=-1/2 and ms = 1/2. Calculate the frequency of radiation for such an experiment in a magnetic field of
2.0 Tesla.

The total z-component of the spin angular momentum for a n-electron system is
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Consider the determinantal atomic wave function
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where y,,,, is a hydrogen-like wave function. Show that & is an eigenfunction of
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What are the eigenvalues?



