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Hoy which states that their H)61 datu wcre 
obtained by releasing the presslIl'e before lower
ing the temperature. On the other hanel , Cohen 
and Roy [H)65, p, 150J state that the data 
showu in their Figure 1 were obtained by 
pressure relense after temperature quenching. 
R. Roy (personal communication) states that 
'every combination of heating, pressing, and 
cooling de-pressurizing cycles possible' was used 
throughout thei r \york. Although it is not possi
ble to match the plotted points with one or the 
other quenching techniques because of lack of 
information and the scatter of the data, accord
ing to the present interpretation samI)les 
quenched under pressure should follow the 25°C 
isotherm ; samples that were temperature
quenched after release of pressure should plot 
along the high-temperature isotherm, and thus 
the total array of data should scatter bet\yeen 
the two calculated curves. These rela tionships 
are demonstrated in the following section, 
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Figure 4 summarizes the trajectories of the 
glasses iu a density-pressure or rcfractiye-index
pressure plot, as interpreted in the preyious 
sections. Asterisks refer to equilibrium phases, 
and we first consider a liquid at A * on or above 
the liquidus at pressure P. 11'f.·_B·:·:·_Cif is the equi-
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librium trajeclory to room tr mperature and 
atmospheric pre::" ure vi:l the equilibrium :>u pr r
cooled liquid phase, and A+> can be returned to 
by this route or by heating the liqu id yia D':" at 
1 bar and then compressing it. The density 
variations with pressure and temperature arc 
proportional to the equilibrium-phase " and c\' 

yalues at 25 °C and T, ancl at 1 bar and I'. 
k':·-B-C-D*-A.ii· is a reversible cycle invoking 
forma tion of a glass instead of the supercooleu 
liquid (the points Band C wiII scatter some
\\'hat on the ordinate during a number of cycle~ 
because of variat ions in rates of cooling or heat
in~). This cycle is drawn for a 'normal' silicate 
glass (diopside-albite). 

,,-e fi rst consider the diopside-albite experi
ments, in \"hich temperatu re is quenched at 
pressure, The liquid is at A ii· (T, P) and is 
quenched to point B (25 °, P) with Ci V propor
tional to lI'p the thermal expansion coefficient at 
P. T he temperatu re drops through tbe gbs~ 

point ancl the volume (density, refractive index) 
corresponding to 25°C and pressure P is at
tained at point B, via the reversible thermal 
contract ion. The potential ene rgy barrier is no\\' 
too hio;h for pressure relaxation at low tem
perature, so that pressure release is irreversib!e 
and the properties at point B are locked in to 
the glass . Thus, any point ou allY trajectory 
D*-A ~:', for any T and P, will, in this proce5:', 
moye nrticaily to the 25° trajec tory CoB and 
plot along CoB at the pressure at which tern· 
perature was quenched. As discussed in the 
section on the diopside-albite resuits, this fol· 
lows from the equality (aaj ap) = -(aKjaT). 
(The loop _1 ~:·-B-C-D*-:J. ~> is drawn for norm:)1 
silicate glasses in which (I'p < IX. and Kr > "".) 

Pressure rele:lse from above the glass poillt 
would simply result in an equilibrium tmjectof" 
such as A *_D ii' cIO\m the isotherm, with Sill,· 

sequcnt thermal relaxation to point C, tilt' 
original uncompressed glass. If the pres:;urc i, 
released at a high temperature below t hL' gl:l '" 
point, the pressure effect may be locked ill lI'iill 
subsequent thermal contraction at 1 ba r. T ill> 
sequence is shown in Figu re 4 by the area c·n· 
E-F for SiOo glass, in which CoB is now as~ul1l l'.j 
to be the 25°C compression slope for the gl:t~, 
The compre.;:;;ed glass sample at 600°C is :11 

point E, below the glass point To (as, fo r c\' 
ample, reachecI by cooling at p ressure froll1 
the liquidus). When the pressure is rcIe:1srd, 
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