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in Figure 1 show thc eq lilibrium paths of supcr­
coolrd liquid bclow To; this liquid continues to 
maintain intrl'l1a l equilibrium :mel is metastable 
rebti\'c to the solid. :\ t nonnal pressure the 
volume of the gbss is greater th:l11 that of the 
supercooled liqu id, amI at constant· temperature 
:dl fillcll1:llions \"ill tend to decrease the volume 
(alld increase thc compre~sibility) to those of 
the supercooled liquid ph!:l.;;e !:It the samc tem­
perature. On thc other hand, if the glass is 
rapidly compresscd, the volume c:m bc made 
less th:1.11 that of the supercooled liquid, and, 
on rr lease of pressure, fluctuations \vill tend to 
incrrase it irreversibly to\\-ard the IiquicI volume 
at a rate cIeprncIeut on temper,lture. The equi­
libriulll configuration 511f!gesred by Bridgman 
alld Simon, \\'hich ('all be approached from both 
high- ancI lo\\--demity states, thus corresponds 
to the supercooled liqu id at the same tempera­
ture. 

The temperature To is to some extent a, func­
tion of the cooling rate, so that the compres­
sibility, thcrmal expansion, and vollllnc of the 
glass \"ilI \-!:Iry ~ome\\-hat depending on the 
conditions uncleI' \\"hich the glass is formed ancI 
on the extent to \yhieh the gbss has been an­
nealed_ }<'or borosilicate ancI lime gla~:<es and 
normal sili cntes, such as diopside und albite, To 
is about 550°C, but for SiO, gbS3 it is 1::!00°C. 
I n addition, To is a, function of pressure bc­
ca,use it nctu:l lIy defincs a. \·iscosity. If the tell1-
pcr:1ture and prC~5t1l'e dependence of viocosity 
:Ire n,;slImed to be of the form exp (E/ R7') and 
exp (AP), respecti\'ely, and if the crude esti­
rn:1te::l of E = 100 kcnl 'mole :tIld:1 = 10-' Ixu-' 
[Clark, 1900] are u~ed! then dTldP for con­
stant vi!'cosity is abou t 1°C/ kb as the approxi-
111:1[e P-T slope of 7'0' Thus, in the me:1sure­
mC' ll h of Boyd and England on diopsicle nnd 
albite at pressure::l up to 50 kb 7'0 remains \rell 
hplo\\' the liqllitil] .• at all pre:'5ures nncl increases 
h~- only :;oll1e 50°C !:It thc hi!.(hl'st PI'I '·"311I'C5 . 

The l'olllpre~"il,ililY nri:ltioll ,holl'n in Fip;me 
1 inliic:lte5 (hat K for the ~I:t~s is l1Iuch close r 
to the \· :t1ue for the eryst:t1 than to the equi­
librium \'n lue of the supercooled liquid. This 
rrl:ltionship is ob;;crl'l'd for cr alld heat capacity 
[Davies olld JO lles, lO.:i3, PP_ 378-370]; it re­
tlrets thr 105- of the confi~ur:ltion:t1 contrihution 
to' the liqu id coeflieil'nts alld the hct that the 
rellluining contribution is princiJl:.dl~- vibrational 
in both gl:t'iS and crystal. _-ilthough very few 

data are axnilable on compressibilities, it is a 
mil' guess thnt a simila r relationship is true for 
K. For natural silic:lte miner:lls ci!1t:l arc avnib­
ble only for quartz, but the compressibility of 
SiO, glass is identical to that for a quartz (both 
at 25°C) and is onl~- 30% greater than that of 
(3 qu:utz (both at GOO°C); also, the compressi­
bilities of cr~-stnIline nnd gla5s~- diab:lse nrc 
essentially identical at ~5°C [Birch, HlGG1. 0[0 

compressibility cl!:lt::J. nre aniInble fo r diop~idr 

ancl albite glass, so that in the following treat­
ment it has been neces~ary to use the crystal 
compre5sibilities for these miner:J.ls unrler thr 
nssumption thnt they do not differ sign ific:J.ntl~­

from the "alues for the gInsses . 

REFnACTlYE I:\DEx C.\LCt.'L.-\T!O:\c, 

According to dielectric theory, the refractive 
index (n) and moInr yolume (1') of a condensed 
phase ran be related by a Irenernl moInr refrac­
tion function 

R = V/[fj + 47r/(n2 
- 1)] (2) 

where R is actually the sum of the incli\-icIual 
mobr pobrizabilities of the constituent ion~ 

multiplied by their mole frnctions allCl is con­
stant for processes in which the pobrizabilities 
do not change [Ritland, 1955]. The 'QI-eri!1p 
fi eld' p:,ramctcr f3 is :1 mensure of the ne:lrest­
neighbor interaction fIeld and must be detcl'­
minrd expcrimentally : the limiting yaltles of (3 
:lI'e 0 and -17:'/ 3. In the C:l~e of point dipoles in a 
ra.ncIom or cubic lattice the nea rest-neighbor in­
teraction Y;l1lishes anel only the 'distant-neigh­
bor' or Lorrntz ficld is eiTecti\-e; (3 = 47:'/ 3 nnrl 
the m olal' l'cfmrtioll I:l\\" can he \nittrn 

RLL = r(n2 
- 1)/(n2 + 2) (3) 

which is the Lorentz-Lorenz refraction equatioll 
[Brnu'n_ Hl.jG]_ \Yhcn large deform:1ble ions an' 
con:<idered, thcre is an 'o\'erl:!\->' IIC:11'1'st-ncig;hhor 
ficld vi oppo:,ite si~n, \\'hich rerit lces the pol:Hi­
zat ion interactioll; I\, hen t his Geld equals th l' 
Lorelltz fidd, (3 = 0, and the refraction 1:111 

bCCOIlH'S simpl.,-

RD = V(n 2 
- 1) (.1) 

whieh is thp Drude refraction equation. (R u. 
!lnel U o arc -k; 3 and -/7:' times the R defined 
in eqllation 2.) Equations;1 allti -1 arc di ~clI:':'I·d 
by .1[ott (llld Gurney [IP~OJ !lnd lWlan,[ 
[ 1955J, II'ho show that they are limiting bll, 
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