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Fig. 6. Hugoniot data of ‘coesite’ and calcu-
lated Hugoniots and 300°K isotherms from cases
2 and 3 (Table 6). Symbols are those used in
Figures 1 and 5.

the points to move along the Hugoniot locus,
which in a P-T plot is approximately radial
from the initial point.

The boundary between the ‘coesite’ and
stishovite fields (Figure 8) is closely defined
by the p,/ = 1.77 and p, = 1.55 g/em® Hugo-
niot points, both of which show signs involving
a mixture of the two phases, as was discussed
earlier,
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Fig. 7. Calculated Hugoniot temperatures of
stishovite and ‘coesite’ versus Hugoniot pressure.
Box is enlarged in Figure 8. Symbols are those
used in Figure 1.

The Gibbs free energy is defined by

G=H—-—T8S=U+PV—-TS (14)
where H is the enthalpy and S is the entropy.
Here G has the property [e.g., Slater, 1939]

(0G/0P)r, = V (15)
We wish to evaluate G at the state (P, V, T),
starting from the state (0, V,, T,). (Atmos-
pheric pressure can be ignored here.) This
evaluation will be done via the state (P,, V,, T),
where P,(T) = P(V,, T) (ie., by first raising
the temperature at constant volume and then
compressing isothermally). From (14)

G(Vo, T) = G(Vo, T())

+ [U(VO; T) - U(VO; To)] 2 PO(T) Vo

1.8 [TS(VO; T) 1 TOS(VD) To)] (16)
and from (15), upon integration,

P(T)

&V, T) = &V, T) + V(P’, T) dP’

Po(T)
(17)

When the difference between the Gibbs free
energies of stishovite and coesite at the state
(Vo, Ty) are denoted by AG, (i.e.,

AGy, = @(Vs', Ty — @V, To)

where superscripts s and ¢ denote stishovite and
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Fig. 8. Calculated Hugoniot temperatures of
stishovite and ‘coesite’ versus Hugoniot pressure
compared with observed and calculated (solid and
short-dashed) phase lines. Long-dashed line sepa-
rates stishovite and ‘coesite’ fields. Error bars
represent variations due to the use of alternative
equations of state given in previous sections.
Symbols are those used in Figure 1.



