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The physical origin of these effects can perhaps be understood as 
follows. In the free ion the possible electron states are bound levels, 
of which some are occupied. The occupied levels are the X-ray levels; 
above these are unoccupied levels, and transitions of an electron from 
one of these to another gives rise to the characteristic atomic spectrum 
of the element . 
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FIG. 25. Phn~e shifts in Li, K and Cs and the fllnction~ of rt'llltiYe volume· 
(From Dickey e/, af., 1967.) 

In the metal the X-ray levels remain filled. On the other hand, the 
outermost electron (in a monovalent metal there is just one of these 
per atom) forms part of the gas of conduction electron which, for 
simplicity, is here treated as a Fel'mi-Dirac gas of free particles con­
fined to the \'olun\c of the metaL These particles in the Fermi ga.s 
screen the ion and, because of this, all the electron le\'els of the "free 
ion are mised in energy. This in turn causes the unoccupied le,-els to 
lie in the continuum of lewIs available to the electron gas (cf. Fig. 26). 
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