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FIG. 5. Plot of Ye(o) for K at different temperatures. 
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of {3 is in fair agreement with the experimental 
data; for example, for aluminum we have {3 = 517 
and {3exp = 500; for potassium {3 = 456 and {3exp 
= 560 ({3 is in erg/g-dei ). 

Thus, the Gruneisen coefficient is connected 
with the character of variation of the density of the 
electronic states on the Fermi surface, since the 
value of {3 is proportional to the density of the 
electronic states. Usually with increasing density 
the electronic bands broaden and {3 decreases, 
which leads to positive Yeo A typical example of 
such a case is Fe (see Table II). The calculated 
values of Ye at 0 = 1-2 for iron are close to 
unity, in good agreement with the experimental 
data. The anomalously large value of (3 of transi
tion metals is connected with the large density of 
the electronic states on the Fermi surface for the 
3d bands. 

In some cases the density of the electronic lev
els on the Fermi surface can increase upon com
p.ression, which leads to a negative Yeo Such a re
gion of negative Ye was found in K, as can be seen 
from Fig. 5. The reason for the appearance of 
negative Ye is connected with the fact that at a 
relative compression 2- 3 the hitherto-unfilled 3d 
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Table ll. Ye(t'» for Fe at different 
temperatures 
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band begins to overlap energetically the 4s band, 
which leads to an increase of (3 upon compression, 
although the width of the fundamental 4s band in
creases at the same time. 

When the temperature increases to (20-30) 
x 103 deg, the calculated value of Ye reverses sign 
and becomes approximately equal to 0.15 in the 
same density interval 2.5 < 0 < 3.5. The Hugoniot 
adiabat calculated from this value of Ye and from 
the extrapolated section of the cold curve is in 
reasonable agreement with experiment. At the 
same time, the large statistical values of Ye did 
not permit a noncontradictory interpretation of the 
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FIG. 6. Plot of Ye(8) for aluminum at different tempera
tures. 


