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TABLE 1. Comprcssibility Parumeters (K = bar-I) and ClIlcul:tl!'u Volllnw find Rcfractive Index 
EfTccts at. 50 kb 

Substance 106a lOUb 

Diop5ide, 2.')°C 0.92 +3.0 
(0-40 kb, 25°C)* 

Albite, 2.')°C 2.11 +21.6 
(2-10 kb, 25°C)* 

Si0 2 glass, 2.jOC 
(0-98 kb, 25°C)* 

Si0 2 glass, GOO°C :l.35 +6.1 
(0-10 kb, 11-390°C)* 

• P and T rangc of compressibility measurements. 
• 1\1 urnaghan eq uation. 
b Quadratic equation. 
< Lorcntz-Lorenz equation. 
d :'Ieasured at 4.0 kb [Bridgll1an, 1945]. 
• Equation 2, {J = 1.37. 

measu red quadratic parameters as 

In (~) = - In [I + [(2
2
b/ a

2

) - 1 JaP) (8) 
Vo [(2b/a) - 1] 

Both equations were used to extrapolate the 
albite yolume compression above 10 kb. For 
diopside in the extrapolation range -10-50 kb, 
the volume compressions calculated from (5) 
and (8) do not differ significantly. 

At room temperature neither the quadratic 
nor the Murnagha n equation gives a correct 
extrapolation of the SiO, glass compression 
aboye 10 kb, as can be seen by c omparin~ the 
volumes extrapolated by using the quadratic 
parameters with the volume compression meas
ured by Bridgman [19-18] from 0 to 100 kb. 
The vol umcs extrapola ted wi til (.') and (8) 
go to zero at P = 140 and 36 kb. respecti,·C\y, 
whereas the yolume compre:3sion llll':l~ured by 
Bridgman is only 20.~% at D kb. That is, thc 
compressibility of SiO, gl!'lss at room tempera
ture il1creascs with pressure up to about 35 kb, 
and beyond this pressure it decrea5es as in a 
normal subst:1I1ce. This effrct was measured by 
Bridgman se\'eral times. For the calculations at 
room tempcrature, the volume compression data 
measured by Bridgman [19-1 ] from a to 100 kb 
were therefore used. For the high-temperature 
c:t!rnbtions, however, no data on SiO, glass are 

Calculated: 50 kb 

(6V IVo) 

(6VIV o), % (6nlno), % (!mlno) 

-4.0a .b 2.0< -2.0 

-7.2" 3.0' -2 .4 

-13.6d 4.7' -2.9 

-10.4" .b 3.4' -3.0 

available above 10 kb, and it was necessary to 
use the high-temperature quadratic parameters, 
extrapolated (to 600°C) from equations 6 and 
7, for extrapolation to pressures above 10 kb 
with equatiollS 5 and 8. Since the initial com
pressibility decreases with pressure in the 
normal manner abo,-e 5lOoC, as "hO\1'1l by (i) . 
the high-pressure e:-..irapolation at 600°C should 
be adequate, and, in fact, both the quadrati(' 
and the l\Iurnaghan equations giye essentially 
identical volume compression along the 600 0 e 
isotherm. 

The compressibility parameters used for tht' 
three minerals at the indicated temperatures !'Ire 
gi"en in Table 1, together with the magnitude 
of the calculated volume and refracti"e index 
variations at 50 kb. The fractional "olumr 
change is seen to be of the order of 3 to ;; 
times the fractional index change for all three 
substanccs and at both temperatures fo r SiC\. 

CALCULATIONS Fon Drops IDE AND ALlllTE 

The refractiYe index was calculated as a fUllC

tion of pressure by using the Lorentz-Lorenz 
equation (3) and the VI Vo .... alues from bOlh 
the quadratic and the l\lurnaghan equation:,. 
under the assumption of constant molar re
fra ctiv ity. (The quadratic and l\IUfl13gh:l ll 

equations gi,'e identical results for diop5iue O,'d 
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