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, (' and Ko' both pOi'itil'e we used 

K' C 
m - a = 2[/{o' _ (2C)1/2] (4) 

',j , ('xpression \"ns obtained as an approxim:l.
,II to the smalle5t \"alue of m that allowed K 

f:d l to zero on -a < P < 0, assuming 
, ' « Ko"", The condition that K drop con

:ltl nwl~' to zero on P < 0 may be regarded as 
:1 'i llstability' condition. It is sat isfied auto
I iL':llly whenewr Ko' > 0 and C < 0, It is 

,I ('onsidered essential for the purpose of extra
"I:t ling on P > 0, but in the absence of any 
'!it' l' guidance, it seemed to be a reasonable 
"Iterion for relating the two adj u table param
" '1':', say m and C, when KO' nnd C are both 
I·il il·e. The idea that m should be near the 

'1l: t1lrst \"alue that allows this instability fol
,\\', from the feeling that the condition m > 

,r.," , needed to a.Yoid a singularity on P > 0 in 
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1\1':llle necessarily predict an instability (K :s; 
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tt!l."trophe, and could e\"en be represented as 

,, !I':llltngeous (because an actual mnterial with 
, s.; ,' < 0 could be presumed to undergo a phase 

'rt llsition, through which the extrapolation 
':,f]lIlcl not be continued analytically), it is in
,n'Sling to note that the present formula allol\"s 
') ..]1 an instability to be avoided by choosing 
, 'lIl1ic iently high positi\"e value for C, This 
, t11115trated in Figure 1, which shows KIK. 

\ ,' r"IIS P for three different "alues of C with 
1\: = - 6.5 and 1n = l. The ,'alue Ko' = -6,5 
;'plies to vitreous silica [?llcSkimin as cited by 
I,,,lcrson, 1961]. 
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Tlte next task is to rehte the yolume v to the 
"":'I lre, subject to equation 2 and the defini
'11 of the bulk modulus 

K -v dp/dv (5) 
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Fig, 1. Determining the value of C that en
sures reasonable behavior of K on p > 0 for the 
anomalous case, vitreous silica (K. < 0) (see 
text) , 

Let V = vi vo , Then 

K/Ka = - V dP/ dV (6) 

As an abbreyialion in equation 2, let A = 
a(Kn' - m), Then the integral of equation 2 is 

_ Y dP = 1 + A + P aA 
dV m - P + a 

(7) 

where the constant of integration has been 
determined to mnke K Ko at P = 0, From 
(7) 

-PTa)] V= 
mP 

dP 

(8) 

The evaluation of the integral in the expre~

sion abo\"e, subject to V = 1 when P = 0 
(Gi"en in Appendix B) , gi\"Cs us 

[
-t am + 2mP[(q)1/2 + (1 + .... 1 + am)l J (I+,~ -.'") / (.)' I .}1 /2'" 

, 4am - 2mPl(q) 1/2 - (1 + A. + am)] (9) 


