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FlO. 31. Entropy of vaporization of all of the elements considered in this review with 
the exception of the ranxarlh metals. The horizontal dashed line represents the mean 
value. Open points are estimated cU,UL. 

in a plot of IlS. versus the period. The mcan value of IlS, of the alkaline
earth mctals was assumed to be the value for radium. 

28. GRUNEISEN CONSTANT 

Grtineisen"' showed that a quantity "YG, which is defined as 

a.V 
"Yo = xC." (28.1 ) 

is a constant of a material, and that it is ubout equal to 1.8 for most sub-

III E. Grilneiscn. in "Hnndbuch der Physik" (H. Geiger and K. Scheel. eds.). Vol. 10. 
p. 1. Springer. Berlin. 1926; NASA (Noll. A CTon. Space Admin.), Repl. (Engl. Transl. ) 
NASA-RE-2-18·59W. 

.-

PHYSICAL PROPEIlTlES AXD IXTERIlELATIOXSUIPS ·111 

stances. In Eq. (28.1) 'Yo is now known as the Grtineisen constant, a , is 
the volume coefficient of thermal expansion and is equal to 3a (a is the 
linear coefficient of thennal expansion in Table VI) , V is thc atomic 
volume (Table VII), x is thc compressibility (Table V), and C.' is the 
lattice contribution to the heat capacity at constant volume (Table XlY ). 
In most of the previous calculutions the total heat capacity at const:u',t 
volume C. = C.' + C:, was used in the denominator of Eq. (2 .1). 
For most substances the inclusion of C: makes ouly a small difference 
in 'Yo. For a few materials, however, C: is large enough to have a sig
nificant effect on 'YG. Since most of the literature values are based on C., 
these values have also been included in Table XXIV for convenience in 
comparing the value calculated herein with those previously given in the 
literature. The values cakulated from Eq. (28.1) (that is, by using C.t) 
are also given in Table XXIV. 

SlaterH has shown tllA~ the Grlineisen constant may be given also by 
the compressibility constants a and b (see Table IV). The constant is 
given by the symbol 'Ys snd is defined as 

'Ys = bl a2 
- l (28.2) 

According to Slater, "YG should equal "Ys ; however, he found that a large 
discrepancy existed between these values for manganese, molybdenum , 
tantalum, and gold. Gilvarry,'17 by using Bridgman's more recent data, 
found that "YG und 'Ys are in good agreement for gold, in fUlr to poor ugree
ment for molybdenulll, and in very poor agreement for tantalum. The 
results were inconclusi,-e for Illungunese. Sinee much more information 
is presently available for the compressibility constants, the allulysis of 
Slater and Gilvarry was extended to all of thc clements for which duta 
exist. The "Y8 values are also shown in Table LXIV. 

The Grtineisen constant can also be calculutcd from shock wave data." 
Since these data are somewhat limited, the reader is referred to the re\"ic\\" 
by Rice et al.26 concerning the details of this method for obtaining the 
Grunciscn constant. The Gri"ll1eisen constant obtained from shock \\'n"e 
data is represcnted by the symbol "YSII', and values thus obtained for thi" 
constant are listed ill Table XXIV. 

Grilneisen Consiant Te. Thc mean value of "YG (as calculated from C,') 
is 1.57 ±0.72 excludin~ the value for plutonium. The crror ±O.72 corre
sponds to a pcrecntage error of 45.8. The vulues of "Yo vary from 0. minilllulII 
of 0.25 for graphite to a maximum of 6.76 for plutonium. The cstilllated 
data also lie within tllls range. 

The variation of "YG for the clcmcnts is sho"'n in Fig. 32, and the dcprllfl
eney of that constant on an clement's position in the Periodic Tnblr is 
111 J. J. Gilvarry. J. Chen!. PAys. 23, 1925 (1955). 


