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FlO. 25. (a) The ratio (1 - .. )/(1 + .. ) of the rare-earlh metals. (b) The ratio of the 
compressibility constant.s, bla', of the rarc-cnrth metals. Open points are estimated 
values. 

24. THE RATIO OF THE CO~IPHESSIBILITY COKSTANTS, bla' 

Slater" has shown that the Grtineisen constant can be calculated from 
the comprcssibility constants, a and b, of Eq. (6 .1 ). (See Section 28 for 
further delails concerning this calculation. ) The constants appear in 
Slater's expression (EfJ. (28.2)) in the form bla'. Furthermore, Slater" 
points out that bl a' is approximately a constant equal to about 2.5, alld 
thus this ratio can be used to check on the validity of the compressibility 
measurements. That is, if the ratio of bl a' departs considerably from 2.5, 
the compressibility data should be suspected. For the above reason thc 
bla' valucs listed in Table XXI were calculated from the compressibility 
constants a and b given in Tablc IY. 

Examination of the data given in Table XXI reveals negative values 
for the ratio bl a' for ruthenium, 'Y-cerium, and tungsten. The negative 
values mean that the compressibility increases with increasing pressure, 
which is, iu general, unlikely. Cerium, because it undergoes an electronic 
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TABLE XXI. RATIO OF THE CoUPRESSrBILITY CONSTANTS, bla' 

Element blat Element bla' Element bla' 

3 Li 2.20 33 As 4.5-1 54 Gd 2.29 
4 Be 4 . 11 34Se 1.67 65 Tb (1.88)-
5B 2 . 13 37 Rb 1.57 66 Dy 2.02 
6 C(g) 3.62 38 Sr 1.56 67 Bo 2.02 
6 C(d) (2.35)' 39 Y 1.98 68 Er 1.99 

11 Na 1.85' 40 Zr 3.24 69 Tm 2.13 
11 Na 1 .79< 41 Nb 2.67 70 Yb 1.65 
12 'Mg 1.80 42 1\'10 1.22 71 Lu 2.12 
13 AI 2.63 43 Te (2. 19)' 72 Bf 1.00 
14 Si 2.48 44 Ru -8 .79 73 Ta 0 .98 
IS P(w) (3.19)' 45 Rh 1.37 74 W -0 .97 
15 P(r) 3.84 46 Pd 8.02 75 R. (2.19)' 
15 P(b) 2.47 47 Ag 0 .35 76 Os (2.19)' 
16 S(r1)' 2 .02' 48 Cd 2.77 77 Ir 5 .25 
16 S(r) (1.94.)' 49 In 2 .26 78 Pt 0 .72 
19 K 1.96 50 Sn(g) (2.35)' 79 Au 2.51 
20 C" 1. 79 50 Sn(w) 2.52 80 Bg (2.80)' 
21 Sc (2.20)' 51 Sb 2.47 81 TI 2.17 
22 Ti 2.71 52 Te 2.12 82 Pb 1.79 
23 V 2 .78 55 Cs 1.81 83Bi 2.63 
24 Cr 2 .37 56 Ba 1 .02 84 Po (1. 94)' 
25 Mn 3.01 57 La 2.14 87 Fr (1.84)' 
26 Fe 2.35 58 Ce(a) 1.62 88 R" (1.54)-
27 Co 1.80 58 Ce(")") -5 .60 89 Ac (2.22)-
28 Ni 1.95 59 Pr 1.27 90 Th 3 .03 
29 Cu 3.60 60 Nd 1. 73 91 Pa (2.97)-
30 Zn 2.82 61 Pm (1.71)' 92 U 4.70. 
31 Ga (2.30)' 62 Sm 1.67 93 Np (2.97)' 
32 Ge 2 .22 63 Eu 1.03 94 Pu 3 .64 

a Estimated value; sec text for further discussion. 
• Value obtained from p,ramelers listed by Gilvarry' of Table I\'. 
• Value obtained from pammeters listed by Beecroft nnd Swenson' of Table IV. 
tl Sec the text, Section OJ concerning the modification of Bridgman's sul1ur. 

transformation," involving a large volume change ~13% at a moderately 
low pressure of 7720 kg/em', may show an increase in compressibility 
with increasing pressure, because of some pretrnnsformation. The com­
pressibilities of ruthenium and tungsten cannot be so easily explained. 
Therefore, compressibility data for these two elements should be lI~l·tl 
with extreme caution. If the values in Table XXI are examined for O(!l('r 
divergent Tfltios (assuming that those ratios greater than .J.li or Sllluller 
than 0.83, i.e., 2.50 + (i)2.50, or 2.50 - (~)2.50, are divergent), we 


