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brought to prcss\Il'e and temperature throll!!h 
uoth the ;3olid and the liquid fields, alld diopsidc 
~:l1np !('s \yere hrought up to temperature at 
prc~:;ure through the crystalline field. AU 
~amples \yere temperature-quenched at pres
s\Il'('s: \yi th their apparatus. which has \\"ater 
('oolin!!, the furnace temperature can be dropped 
to less than 500 0 e within 5 ~econds [Boyd alld 
Ell g/alld, 1800]. The glasses arc quenched under 
Jlres~ure fl'Om abo\'e the liquidus (temperatures 
of 1100°-] .'iOoe in their experiments), and the 
uniform relationships obtained [rom glas5es at 
different hi.3tory show that a highly reproducible 
efl'rct is being observed. 

If \\'e assume that the agreement of calculated 
and measured effects shown ill Figure :2 is not 
a coincidence, we must then :1~k why the 
quenched glasses are matchcd b\' the cUl'\'e cal
culat ed for 25°C. The st raiglniorwanl answer 
is that the total pressure effect is 'Jocked' intv 
the ghss, but the thermal effect is rclic\'ed during 
temperature release at load pressure. \Ve know 
from equation 1 that (DCt/ DP) = - (DK/ DT) , 
sO th:1t the yolume chanl!e in taking an equi
librillm ph:1se from temper:nure and pressure 
1', 1', to ~:jO, P, is the same as that along the 
path (T, P), (T, 1 bar), (2.5°,1 ba r) , (::!5°, 1'). 
This means that, if the pressure efiect at 1', P, 
is locked in, the pre5sure dependence of a is 
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such that samples quenched from a series of 
T, 1', st:1tes will, in a 1'-1' diagram, plot on a 
CUITe \rith an origin corresponding to 1'. (~,'jo, 

1 bar) and a slope proportional to the COI1l' 

pres~ibiliiy at 25°. The pressure effect is pre
sum:1bl~' locked in ",hen the glass cools throl1!!h 
the glass point: below this tempera ture thr 
!!lass is no longer all equilibrium phase, hilt 
the appro:1rh to configurational equilibrium i, 
so slo\\' that \'olume e!Tects can be discus"ed in 
terms of the usual parameters. HOI\'eyer, sm:lIl 
de\'iatiolls dlle to slight \'ariations of a and ~ 

",ith cooling rate should oceur, so that till' 
relationship cannot be expected to be as exae! 
:1S for an equilibriulll phase. 

It is \I'orth noting that the fit obsen'cd in 
Figure 2 requires that not only the compres<i
hility, but also its pressure depenrience, hI' 
approximately correct . In fact, one sees tIt:lt, 
although the CUl'\'es fit the points \\'ith \'cry 
"mall mean c!e\'iations, the slope in the diopsirk 
cun'e is not quite correct, especially at hi .~h 

pressures. With the same assumptions uscd 
previously, the calculation could be re\'ersed to 
calculate the compressibility parameters frol11 
the obseryed indices. Carrying this throu!!!1 
8ho\\'s that a plot of [fen) - f(11o)) //(n)1' 
versus P, where I(n) is the Lorentz-Lorenz in
dex function (n' - l)/(n' + 2), is linear except 
for a large deviation of the point at 10.8 kb. 
The intercept and slope of the plot give elJec
ti\'e values of 10"a = 1.0S, lO"'b = 7.4, nnd :I 

calculated curve with a mean deviation of only 
0.0005 in 11, which indicates an e/Tecti\'e com
pressibility very similar to that of the crystal 
but with a somewhat higher initial value :l1Id 
a greater pre~sure dependence. Both the:;c dif
ferences are in the direction expected, but, more 
importantly, the improved fit sho\l's that th,' 
observed indices are very consistent with tlw 
type of pressure dependence shown by nOrtll 11 
substances, i.c. compre3sibility decreasing wi th 
increasing pressure: 

~ Note added in press. F. R. Boyd has pointe.\ 
ou~ to me thn~ in his experiment::; the qUPIll'h i· 
not absolu tely isobaric; the actual 10:ld prCS;IIf1' 
a~ the glass point is somewhat lower than (h.' 
nominal run pressure because of the rapid therlJl .oJ 
contraction. He suggcsts that It fluid liquid. ,wio 
as diop~idc at liOO· C, might record this prl --lIr.' 
rhang(\ which would abo account for thc ~Ii~h l 
dev iations of the 40- to 50-kb diopsidc poinrs ill 
Figure 2. 
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