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Optical studlies under very high pressure
suffer from the lack of well-standardized experl-
mental equipment and procedures. A prelimlnary
requirement for thils standardizatlion 1s an undcr-
standing of the classlcal fixed anvll-hlgh pres-
sure cell of Bridgman, since other types of cclls
are generally callbrated using transitlon pres-
sures reported by him, The distrilbutlon of pres-
sure within a Brldgman-type cell 1s of partlcular
concern,

A Bridgman-type cell wlth diamond optlcs
anvils has been described (_];)l and 1ts applicatlon
to spectral (2) and optical studles (3) has been
reported, The optlcal quality of the diamonds
permits high-resolution optical observations and
photography as well as spectral measurements. The
fact that materials can be viewed simultaneously
under a continuous range of pressures, from 1 atm
to about twlice the appllied pressure, makes 1t par-
ticularly well adapted to the study of pressurc-
induced phase changes (4).

A substance whose spectral characterlstics
are known as a functilon of pressure may be appllcd
to the determination of the pressure dlstributlon
within this cell if spectral data can be obtalned
from different microsections of the sample (5).

HISTORICAL

Bridgman was aware of a pressure gradlent
(6) but he was unable to evaluate it satisfactor-
1ly so that the pressures reported 1ln hils studics
are "mean applied pressures.,"

Bridgman gave a qualitative description of
the factors leading to an uneven pressure dlstrl-
bution; viz., the coefficlent of frictlon of the
sample at the anvil surface, the appllied pressure,
the radius of the piston and the thickness of the
sample film between the pistons. A quantitatilve
description of the effect of these factors has
been derived recently and will be discussed.

Perhaps, the earliest evidence lndlcative of
a pressure gradient was the formatlon of a depres=-
sion in the surface of the hardened-steel plstons
after only a few experiments. In this regard, he
was able to measure only the permanent deformation
at 1 atm and not the deformation of the plston
under pressure during the experiment. The measure=-
ment of this depression led him to believe that
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the pressure ls greatest in the center of the pls=-
ton. However, he felt that under certain condl=
tions the portlon of the piston under the highest
pressurc would yleld, with the result that the
pressure may be greater at some distance away from
the center. In concluslon, he was unable to ar-
rive at any conslstent pattern wilth the many mate=
rlals tested, and thus used average pressure
values. The introduction of less deformable an=
vils, e.g., Pyrophyllite and dlamond, presumably
should lead to a less complicated pressure dlstri=
bution than that observed by Bridgman. Recently,
there have been attempts to assess the pressure
varlation 1n opposed anvil-hlgh pressure cells,
Roy et al (7) have observed the locatlon 1.e.,
distance from the center, of the Bl transition
at 25,4 kbar for various appliled pregsures. The
somewhat limited data indicate an increase in
pressure from the edge to the center such that the
maximum pressure at the center 1s about 2.5 times
the applicd pressure, Christiansen et al (8) com-
pressed slllca glass in a simllar type of pressure
cell and have used the densification of the glass
to evaluate the pressure distribution. The re-
sultlng pressure distribution is different from
that reported by Roy et al, beilng lower in the
center than at the edge. Deaton and Graf (9),
using the BiI- I transition, have compared the
pressures at tge center, edge and face of a tetra-
hedral anvil-hlgh pressure cell. Whlle the pres-
sure at the face and center were within a few per=-
cent of each other, pressures nearer the edge were
only T0 percent of the value at the center.

A number of attempts have been made to evalu=
ate mathematically the pressure distributlon under
rigid Bridgman type anvils (10-12)., These deriva=
tions arrive at a relation of the form,

P = Po a(r) e (2f/‘h)(r0 - r)

where f 1s the coefficlent of friction, h the dls=-
tance between the anvils, P the pressure at radlus
r and G(r) i1s a function of r, or unlty. Jackson
and Waxman (12) have discussed the expected pres=-
sure distribution for elastic as well as plastic
materials with different arrangements of anvil and
sample. For plastic materials such as those with
which we are concerned, an exponentlal pressure
increase toward the center is predicted requiring
an abrupt (and presumably obJegtionable) pressure
rise at the center,

Thus, a need for a more preclse measurement




