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above 10 kb, and it was necessary to 
ITh-temperature quadratic parameters, 
r:d (to 600°C) from equations 6 and 
!rnpolation to pressures abo\'c 10 kb 
~tions 5 and 8. Since the initial com
y decreases with pressure in t~lC 
lanner abo\'c 510°C, as shown by (:). 
pn.'55ure extrapohtion at 600°C should 
ate, and, in fact, both the quadl?t \(' 
i\Iurnaahan equations give esscnt1 311y 
yolum: compression along the 600
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mpressibility parameters used for tht' 
[lcral5 at the indicated temperatures !lr,· 
Table 1, togclher with the m3gn itud(' 

alculated volume and refracti\'e inde~ 
;; at 50 kb. The fraction31 \'oI UIl1l' 

IS seen to be of the order of 2 to ;; 
.c fractional indrx ch:'l n!!e for all tll n't' 

I· <;: : \) 'es and at both temperatures or '- ' ,. 

'ULATIO;-';S FOR DIOPSIDE AND ALnt'TE 

efracti\'e index was calculated as a fUll t" 

preo~ure bv usincr the Lorentz-Lorenz 
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1 (3) and the l' / l'o \'alues from ~) l1 t ',1 
Idr3tic and the i\Iurna~han eqll:ltlOn,. 
the assumption of constant mohr P " 

ty. (The q\l3dratic a.nd .l\Iu~n:lgh:ll. 
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the small extrapolation range above 40 kb but 
deviate considerably for albite at high pres- ' 
su res. ) 

It should be noted that the only input data 
are the compressibility parameters a and b 
(Table 1) and the values of no (the index of 
the original un compressed glass). The values of 
II. measured by Boyd and England on the glass 
used for their compres3ion runs are 1.48 for 
albite glass and 1.604 for diopside glass (they 
give 1.603 in text and 1.605 in their Figure 7; 
the a\'erage has been used). The calculated values 
of nLL from 0 to 50 kb are shown in Figure 2, 
together with all measured \'alues by Boyd and 
England [1963J. The errors shown on the meas
ured data are their uncertainty limits of ±O.002 
on the indices and ±5% on (load) pressure. 

The fit of the calculated indices to the meas
urements is remarkabl~' good, even for albite for 
\\'hich the compressibility parameter are meas
ured only to 10 kb (solid part of the cal
culated curve). Although both compressibility 
equations (equations 5 and 8) fit the albite 
data. surprisingly well, the Murnaghan equation 
is clearly superior, as would be expected from 
the comparisons given by Anderson [1966J. The 
average deviation of the measured points from 
the calculated eur\'es is ±O.OOlO for diopside 
and ±0.0018 for albite, and some of the devia
tion is clearly due to scatter in the observations, 
('specially for the albite elata, which \yill not 
fit any smooth cun'e exactly. The indices cal
culated from the Drude equation are lower fo r 
both substances; the differences increase with 
pressure and reach 0.01 at 50 kb. Indices 
r.1 lculated for the empirical refract ion laws of 
Glads tone and Dale and of Allen [Anderson and 
. 'c/tl'eiber, 1965J were found to be the same fo r 
I'oth laws and to be close to the mean of n,.L 

and n" at euch prcssure, in agreement with the 
iact that the latter t\\'o indiccs are calculated 
(I'n m the limiting refraction laws. It is possihle 
tha t f3 is aetu:'Illy somewhat less than the 
l.orentz-Lorenz yalue 01 .. 1:;,/ 3, as the compres
,: bdity data uscd arc for the crystallinc ph:U':e 
:llIU are thus close to, but lower limits for, the 
r:lass compressibilities (Figure 1). If the glass 
l'ompressibilities are si!!nifieantly greater, the 
'';llcll!ated indices would be increased so that 
IIII' curve from the Drnde equation would ap
,lfll{ICh the obsernltions. To raisr the calculated 
I )rllde Cllf\'e to match the Lorentz-Lorenz 
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curve for diopside in Figure 1, the compressi
bility must be increased by 50%. Howe\,er, this 
question cannot be decided until compressibility 
and dcnsity data for the glasses are actually 
measured o\,er a range of pres5ure. What is 
important is that the crystal eompressibilities 
are lower limits and the n LL cun'e is an upper 
limit for any compressibility, so that impro\'e
ments in the data will not change the fact that 
the obsen'ations can be fit by a molar refrac
tion law (always under the assumption tbat the 
refraction itself remains constant, "'hich is rea
sonable on the basis of the structural observa
tions of Bridgman and Simon) , 

INTE!l.PRETATIO)< OF DIOPSIDE-_,hBITE RESULTS 

The diopside-albite glass measurements are by 
far the most carefully controlled experimental 
data available, According to Boyd and England 
[1963J, the albite glas;; samples \I'ere prepared 
chemically by two different methods and care
fully dried at high temperatures; the diopside 
glass used was also synthetic and was dried 
e\'en more stringently. The albite samples were 
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Fig. 2, Hcfractive indices of albite !l1\d diopside 
g la~ queuched from IifJuidus tcmpernture3 nt the 
indicated pre5SlII'CS. The data. of Boyd and Eng
lalld [I!)(j3J are shown bv rect:l11des with dimen
sious according to their 'estimated prrl'ision . The 
CUf\'CS afe calculated from cOlllprc:;sibililics th[lt 
have been measured o\'cr the prc;;su rc rnnp:e cor
respond ing to the solid P:1 t!s of curve nlln extra
polat ed into the dashed parts. 


