CHAPTER 7

Many-Electron Atoms
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FIGURE 7.22 The anomalous Zeeman effect in sodium.
(Top) The so-called sodium D-lines, a close-lying doublet of wavelengths 589.0 and 589.6 nm
in the absence of a magnetic ficld.
(Bottom) Splitting of the lines into six and four components in a magnetic field.
This image was photographed by Peter Zeeman in 1897.
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7.7 Hlig —#12E# & Spin-Orbit Coupling
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FIGURE 7.24 The fine-structure splitting in hydrogen. The state with L and S parallel is slightly
higher in energy than the state with L and S antiparallel.
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Figure 9.13 The transitions 3P, — 3S,, and 3P, = 3S,,, that give rise to the sodium doublet.
The 3p level of sodium is split by the spin—orbit effect, but the 3s level 1s unattected.
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FIGURE 8.3 Electron structure in lithium, as might be seen from the average location
ol an outer (2s) electron. The dashed line represents a spherical Gaussian surface at
that location.
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Figure 9-5 A schematic illustration of the tendency for electrons in a triplet
spin state to be relatively far apart, and the tendency for electrons in a singlet
spin state to be relatively close together.
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7.9 XET4RtEE X-Ray Spectra
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FIGURE 8.15 Characteristic X-ray spectrum of silver, such as
might be produced by 30 keV electrons striking a silver target. The
continuous distribution is a bremsstrahlung spectrum.
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Symmetric and Antisymmetric Wave Functions
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