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12.6: Conclusion and References

To summarize the relative strengths of the effects discussed in this paper, table 4 gives some numbers for comparison of some
energy splittings in the hydrogen atom. Note how much larger the principle energy splittings are than any of the other effects.

Table 12.6.1:Differences in energy of some particular pairs of states in the hy drogen atom The state of lower energy is listed rst

Effect States Energy difference (eV)

Principal splitting 1s(1//2),251//2) 10.2

Fine structure 2p1//2),2p3//2) 4522100 —5)

Lamb shift 2p(1//2),25(1//2) 4422100 —6)
3d3//2),3p3//2) 1.7zz10( — 8)

Hyperfine structure 1s1//2)(f =0),151//2)(f =1) 5.9z210( — 6)

Zeeman effect (B=10 gauss ) 2s(1//2)(m(j) = —1//2),25(1//2)(mj) = #12¢2)00 — 7)

The hydrogen atom is one of the most important dynamical systems in all of physics, for several reasons:

1. Hydrogen is the most abundant stuff in the known universe. About 92% by number of the nuclei in the universe are hydrogen,
75% by mass.

2. Even though it is a relatively simple system, the physics of the hydrogen atom contains many important quantum mechanical
concepts that extend to more complex atoms and other systems.

3. Because of its relative simplicity, the hydrogen atom can be solved theoretically to very high precision. Experimental
measurements involving hydrogen thus offer very sensitive tests of modern physical theories, like quantum electrodynamics.
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