where P; 1s the pressure of any circular ring
about the center and A1 1s the area of the ring.
Thus, the denomlnator 1s the total area of the
dlamond equal to nr2. 5, the average pressure 1s
assumed to be equal to the applied pressure, Pu,
as should be the case for the frictionless system.
Now as 1 — oo, we can apply the integral over all
pressures from 0 to Pm, the maximum pressure in

' the cell.
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We can evaluate r“ in terms of P since from rela=-

tion (3)
2 2 2
r =1« (aP = bP /aP =~ bP )
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‘From.this relation P, can be determined when
the applied pressure 1s known. Silnce the b term
1s generally small, there 1s no significant effect
on Pm at low pressures, For example, for sodlum
chloride at 10 kbar, Pm/Pa = 1.997.

' Term r_ can be determined by combining ex=-
pressions (2? and (3) to obtain

2 il
from which Pa/Pm = 0.5 + 6(arm- me)/me.

rZ/rZ =1~ (aP = bPz/aP - bPz) (5)
a o a a m m
The effect of P on r, is greater than the Pm/Pa
relation above, e.g., at P_ = 10 kbar wlth sodium
chloride, r, = 0.692 r, while at 40 kbar, r, =
0.621 r.
Thus, it can be seen that at low pressures

1im 1im
- 2, d = 0.70
p—o Pm/Pa 2.0 an P —»o r-a/ro 707

The 1limlts of these relatlons cannot as yet be de=
termined at higher pressures as compressibllity
data above 40 kbar is not adequate. In general,
therefore, this theory predicts Pp/P,< 2.0 and
decreases with increasing pressure, Further,

r, = 0.707 r, and decreases (or moves toward the
center) as pressure increases.

The agreement of the experimental data with
this theory is very good with regard to the gener=-
al shape of the pressure distribution curve. The
curves shown in Figs,1l, 13 and 14 all have less
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parabollc character as the pressure increases to-
ward the center as predicted by relation (2) and

demonstrated in Flg.l1l2. The calculated curve for
pure thallium bromide 1s given in Fig.l6 along
with the experlimental points. As indicated earli-
er, the dlamonds were not aligned properly to get
exact agreement but the shape 1s fairly well es-
tabllshed., A further example using a more com-
presslble material at a higher pressure 1s gilven
In "lg.17. This curve 1s taken from a sample of
nlckel dimethylglyoxime diluted with 2 parts sodi-
um chlorlde at an applied pressure of 20 kbar, At
thls pressure the calculated deviation from para-
bolism at the center 1s noticeable but in quite
good agreement with the data.

The relation Pm/Pa.Es 2.0 1s not so well
veriflied by our experiments particularly at low
appllied pressures, Thls 1s probably due to the
Improper alignment of the diamonds and the incom-
plete redistribution of the material between the
diamonds at low pressures as dilscussed earller,
At hlgher pressures the values are less than 2.0
as predicted by the theory, Table 1. Predlcted
values are not glven at pressures greater than 20
kbar since adequate compressibllity data are not
avallable, At 20 kbar the experimental values
from well-=aligned dlamonds agree qulte well with
the calculated value for the pure alkall halilde.

A further test of the Pm/Pa relation will t
pursued when compressibility data over a larger
pressure range becomes avallable at 25 deg. Thic
may require a modification of equation (4) to in-
clude a greater pressure dependence,

Experimental and calculated values of r, al
given in Table 2 for different materials at 20
kbar, as well as some experimental values at 4O
kbar, The agreement 1s about the same as that f
the Pm/Pa relation. Thus, relation (2) adequate!
describes the pressure distributlon of these sub
stances in the diamond high pressure cell 1f dis
tributed uniformly between properly aligned dla=-
monds.,

CALCULATION OF COMPRESSIBILITY
FROM PRESSURE~-DISTRIBUTION DATA

Compressibility data have been applied qui
satlsfactorlily to the determination of the pres-
sure distribution in the diamond-anvil high=-pres
sure cell, The fact that the mailn barrler to g:
ing the theory a rigorous test is the lack of ac
quate compressibllity data suggests that the pri
sure gradient within the cell be applied to the
determination of compressibllities. The method
requlres a reference compressibility much the s
as the pressure distribution required a referen
to the applied or maximum pressure. However, 1




