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Recall: Stark effect in Hydrogen

Perturbation (n=2 subspace): need different /, need same m,
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Presenter Notes
Presentation Notes
States of same el have same parity (-1)^el, and z (-cos theta) has odd parity, so integral is zero with states of same el.
NEED DIFFERENT EL
H’ indep of phi, so integral must be zero if em is different
NEED SAME EM




Are there any interactions in the hydrogen
atom beyond proton-electron Coulomb
attraction (with no external field) and how
would we know?

Yes |

High-resolution spectroscopy ! (Hansch,
Nobel Prize 2005)
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Frequency shift A» [GHz]
High-resolution spectroscopy can detect small changes in energy

levels due to subtle effects
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Hyperfine splitting of 1s state (ground state) of

hydrogen atom Radioastronomy:
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The hydrogen radial velocity field of the nearest
spiral galaxy M33 observed at 21-cm wavelength.
Colors corresponding to Doppler redshifts and
blueshifts relative to the center of mass. Brightness
in this image is proportional to hydrogen density.

https://public.nrao.edu/



Hyperfine interaction

1. The spins of the electron and proton introduce
additional energy beyond the Coulomb interaction:
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2. In symbols: electron proton
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