Wave functions with properties that resemble Bohr orbits B
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Spin-Orbit coupling energy
S, =+#/2 but the magnetic moment is {4, = * 571 = Uy = § Mg with =2

Classical picture: The magnetic moment of the electron experiences in its rest
frame a magnetic field due to the circling proton.
Assuming the circular motion of a Bohr atom:
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Order of magnitude estimate of spin-orbit coupling (fine structure of the spectrum):

AE=-B=+u,B=+910* 12T =+1810_ gV = +0,1meV

1.6007%
Reality:
Fine structure splitting of Hydrogen 1=1 line: 0.09meV
Fine structure splitting of Sodium I=1 line: 2.1meV
The energy of states with |=0 do not change due to spin orbit coupling,
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Smm® since no magnetic field is produced for 1=0.
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Hydrogen-like systems 05/04/2005

Highly ionized atoms, with only one electron left: E [ yia

Energy levels of innermost electrons, which experience a
nearly unshielded potential. These lines become visible
when a innermost electron (K-electron) has been expelled.

Alkali metals which have a single electron in the outer shell.
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Energy levels of Alkali atoms versus Hydrogen Georg Hoffstaetter@Cornell.edu




