HIGH-LOW QUARTZ INVERSION STUDIES TO 7 KBAR

(coefficient of p? term); polynomials of order >2
yielded only negligible improvement in the curve
fitting and are thus not necessary. Only when data
from run 3 (below) were separated into adjacent
ranges and curves fitted to each range were poly-
nomials of order >2 occasionally found to be sig-
nificant.

Run 1 was primarily exploratory; from 30-some
data on heating and cooling cycles respectively, the
initial slope was ~26., deg kbar?, with a standard
error of ~0.5° and the initial curvature was essenti-
ally zero (<0.1 deg kbar?). Run 2 was meant
primarily to investigate the effect of considerably
smaller sample size on the peculiar thermal analysis
signal and also to collect more closely spaced data;
from 60-some data on heating and cooling cycles
respectively, the initial slope was ~26.5 deg kbar?,
with a standard error of ~0.5° and initial curvature
(d*T/dp*) ~ —0.2 deg kbar2. For run 3, thermal
contact between thermocouple and sample was en-
hanced by use of the silver conductive paint. Yet
more data, more closely spaced, were obtained, par-
ticularly at the lower pressures. From 70-some data
on heating and cooling cycles respectively, the initial
slope was ~26., deg kbar?, with a standard error
~0.12° and negligible curvature. Systematic devia-
tions from this fit were noted below ~0.3 kbar, and
regression analyses showed that somewhat better fits
could be obtained if the data below 0.8, 0.6, or 0.4
kbar were fitted by one curve and those above by
another. The curves for the higher pressure data
essentially coincided with the curve obtained for all
the data, whereas the curves for the lower pressure
data suggested higher initial slopes and greater curva-
tures (d?7T/dp? < 0). Run 3 can also be considered
as a search for the existence of a “hitch” in the in-
version such as KvGtH (1973) interpreted from
their data. It is not clear whether fitting curves to
piecewise sections of data, or even to overlapping
sections, is a method for discovering “hitches.”

Because data at the lower pressures are perforce
more important for comparison with the various
thermodynamic data at 1 bar, run 4 was intended to
improve the statistical reliability of the results at the
lower pressures and to try to pin down existence
and characteristics of a “hitch,” if any, in the tra-
jectory of the inversion below 1 kbar. The initial
slope thus obtained from 50-some data on heating
and cooling respectively were 28.; deg kbar with a
standard error of 0.08°, and the curvature (d*7/dp?)
~ —4 deg kbar2,
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Thus the results from run 4, the most intensive
investigation thus far of the range below 1 kbar,
suggest greater initial slope and curvature than in-
dicated hitherto by the data at higher pressures. It is
hoped that the very recent recalibration of the 1 and
3 kbar pressure gauges is sufficient precaution to in-
sure confidence in the pressures given here. Thermo-
couple calibrations are, of course, another problem.
It is believed that the calibrations most relevant to
the present experiments should be made in situ; in
situ calibrations at 1 bar have been made with the
Curie point of iron (Cohen and Klement, 1973) and
with the solid-liquid transition of lead (Cohen and
Klement, 1974) but do not seem to be accurate
enough for the present experiments. Nothing in the
present experiments suggests drastic variations for
the chromel-alumel thermocouples, beyond the in-
stabilities already recognized (Potts and McElroy,
1961) for these materials. Although the effect of
pressure on emf of chromel-alumel thermocouples is
considered to be considerably smaller than for Pt—
Pt + 10% Rh thermocouples over the present p-T
range (Getting and Kennedy, 1970), it is worthwhile
to examine what seems to be the variation within the
range of the present experiments. According to Get-
ting and Kennedy (1970), the maximum correction
voltage may be of the order of 20 xV (observed tem-
peratures ~1/2° higher than actual), increasing from
zero at 1 bar and then decreasing to zero again and
changing arithmetical sign at higher pressures; more
details for the variation are not known (see also
Freud and LaMori, 1971). Unfortunately, a cor-
rection of ~1/2° at, say, 0.5 kbar yields an apparent
initial slope ~1 deg kbar higher than actual, which
is the suggested sign of direction of the variation of
the present data at the lowest pressures as compared
to the data for all pressures.

If one applies approximate corrections (Getting
and Kennedy, 1970) for the effects of pressure on
the emf of Pt—Pt + 10% Rh thermocouples to the
KvGtH (1973) data, it becomes moot as to whether
there is nonzero curvature; likewise the slope above
1 kbar becomes >26 deg kbar. Whether there is
actually a hitch in the trajectory of the transition for
their samples depends upon the requisite knowledge
of pressure and of temperature and the manner in
which the data are reduced and interpreted. The
KvGtH (1973) report of an initial slope as low as
~15 deg kbar is not corroborated in the present
work, or elsewhere.

Until more convincing experiments can be carried
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out, it is suggested that (1) there is no evidence yet
for the initial slope of the high-low quartz inversion
being sample-dependent; (2) the initial slope is >26
deg kbar?, with ~28 deg kbar being a suggested
upper limit; (3) considering uncertainties in the
pressure effects on thermocouples, there is no evi-
dence yet that the curvature is nonzero within the
7 kbar range of the present experiments.
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