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erfect Fermi electron g«
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lativistic approximations i< -
tively. It should be noted 1
oly only at extremely hizh -
r to the same source, the v,

atm > p > 5 X 107" ..
» average atomic number of 1!

ras the value 4/3 is for p > |
2 (Z = 11) the inequality !
scomes 107 2> p > 15 x |
is far above the range of u
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trapolations are needed! ‘'
oressure found in compiling 1!

;ons is a shock wave pomnt
. for aluminum oxide. i
ated the pressure at the centi-

e of the order of 3.4 NMb. |
sidered normal for dK/dp
n a monotone fashion as i
s. Equation 2 provides 1!
or, but the leveling off
a few per cent of the value »
ssures p of the order of 10ak
able values of @, is very lov
** atm. Therefore, in order
>ted behavior over the pri-
‘he extrapolation is desired,
t the best m to use in cqu
ubstantially larger than 5
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yr C) remains undetermin:
ue of the second derivarn:
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e first two pressure deris
nodulus at P = 0 and *
e first derivative as P> —
o the corresponding va!
juation by using the =v
1 in the two equations

’, or, equivalently, ('

‘similar mateh to the I'i
= 4 [Birch, 1938, 105

and C = —35/9, wher
‘tech requires m = 3
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s to be presented here. ©
= 5/3 when C < 0, ¥

i, <A

FINDING VOLUME OF SOLIDs
- (" and K, both positive we used 1.00

B C
2K, — (200"
“is expression was obtained as an approxima-
n to the smallest value of m that allowed K
. fall to zero on —a < P < 0, assuming
" & K, The condition that K drop con- 050
anonsly to zero on P < 0 may be regarded as  ©
1 ‘instability’ condition. It is satisfied auto- o
irically whenever Ky > 0 and C < 0. It is
+ considered essential for the purpose of extra- i
Jating on P > 0, but in the absence of any
sher guidance, it seemed to be a reasonable
witerion for relating the two adjustable param-
worz, say moand C, when K, and C are both
ssitive. The idea that m should be near the
mallest value that allows this instability fol-
ws from the feeling that the condition m >
X/, needed to avoid a singularity on P > 0 in
s case, is likely to give an m that is already
w large to be a correct limiting value of
‘K/dp as p = <.
When Ky < 0, as for vitreous silica, many

m — K, (4) . VITREOUS SILICA

075

4
Ko =-65

-025L_ 1 | |
(o} 0.5 1.0 1.5 2.0
P/ Ko

Fig. 1. Determining the value of C that en-
sures reasonable behavior of K on p > 0 for the

anomalous case, vitreous silica (Ko < 0) (see
text).

¢ ormulas ineluding those of Murnaghan and

ieane necessarily predict an instability (K <
" on P > 0. Although this may not be a great
itastrophe, and could even be represented as
iil)'zmtageous (because an actual material with Az an abbreviation n equation 2, It A =
a < ,O could be presurged tq undergo a phgse a(K, — m). Then the integral of equation 2 is
‘mansition, through which the extrapolation
Zould not be continued analytically), it is in- K . dP
rresting to note that the present formula allows r'o =—Vygp=l+4d+mP—-
2eh an instability to be avoided by choosing
. sufficiently high positive value for C. This @
- illustrated in Figure 1, which shows K/K, where the constant of integration has been
wrsus P for three different values of €' with determined to make K = K, at P = 0. From
K/ = —6.5 and m = 1. The value K/ = —6.5 (7)
nplies to vitreous silica [MeSkimin as cited by
tnderson, 19617. V=

Let V = v/v,. Then
K/K, = —V dP/dV (6)

CoaprEssIoN EqQuaTioN

=P L - ad ]
R erre—

The next task is to relate the volume » to the

(8
‘ressure, subject to equation 2 and the defini-  The evaluation of the integral in the expres-
v of the bulk modulus sion above, subject to ¥V = 1 when P = 0

K = —vdp/dv (5) (Givenin Appendix B), gives us

o a
N {\:ml’g +(1+ A+ amP + a]

.[-Mm -+ 2"1}’[((,)”2 4+ + A+ am)] :I(l+.4—am)/(n)”'}ll2m ©
d4am — 2mPl(9)"* — (1 + A + am)]




