gram is a diagnostic aid of some prom-
ise. It may be pertinent to note, how-
ever, that the deutan’s responses to
white do resemble those of R.W.J. in
his first experiment.
T. SHIPLEY
R. WAYNE JONES
AMELIA Fry
Bascom Palmer Eye Institute,
University of Miami School of
Medicine, Miami, Florida
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Volume Measurements on Chromium

to Pressure of 30 Kilobars

Abstract. The unit cell volume of chromium was measured as a function of
pressure from 1 bar to 30 kilobars by x-ray diffraction techniques. The anti-
ferromagnetic transition occurred at 1.5 kilobars at 29°C, where there is a dis-
continuity in the slope of the curve for lattice parameter vs. pressure. By elec+
trical resistance measurements the value of —ATy/AP was determined to be
5.9° &= 0.3° per kilobar. At room temperature chromium remains in the body-
centered cubic crystal structure from 0 to 55 kilobars.

A transition in Cr from the anti-
ferromagnetic state to the paramagnetic
state (the Neel point, Ty) has long
been known and has been of interest to
investigators. Bridgman noticed anom-
alies in certain properties of Cr as a
function of pressure, notably in the
electrical resistance and compressibility
(1, 2). However, much of his data are
inconsistent with the findings of recent
workers, and it has been suggested that
the inconsistency is due to the impurity
content of his samples and to strains
introduced into his pressure system (3).
Since the time when our work com-
menced, several notes and articles have
been published about Cr under pres-
sure, investigations being made by
means of electrical resistance (3), neu-
tron diffraction (4), and ultrasonic vi-
brations (5). Our work concerns the
volume anomaly in Cr at the Neel
point,

We measured volume changes by x-

1164

ray diffraction techniques. Chromium
powder was mixed with polyethylene
powder, and the mixture was pressed
together to give a sample (about 0.3
mm thick) containing about one ab-
sorption length (the thickness of
chromium required to reduce the in-
cident beam intensity by 1/e) of Cr
(0.05 mm). Besides providing a sample
of workable thickness, addition of poly-
ethylene served to improve the ap-
proximation to hydrostatic conditions in
the solid pressure-system. This sample
was then centered in either a boron-
filled plastic tetrahedron or a lithium
hydride tetrahedron and placed in the
tetrahedral x-ray diffraction press (6).
Molybdenum Kg radiation was used,
and the five most intense lines of the Cr
powder pattern, (110), (200), (211),
(220), and (310), were monitored. Pres-
sure was determined by means of the
bismuth I-II transition at 25.2 kb in
conjunction with continuous resistance
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Fig. 1. Lattice parameters of chrop.
VS. pressure.

measurements of Yb which were .
lated to NaCl compressibility as Jo:.-
mined by x-ray diffraction (7).

For the determination of the | .
parameter as a function of pressure,
lattice parameters computed from
spacings (measured in two independ.
runs) of each of the five major Cr Ii:
were averaged at each pressure .
ting. Thus each point in the curvc .
Fig. 1 is the average of ten mcuwu:
ments. The uncertainty in lattice .
rameter is of the order of 0.05 perc.
in the antiferromagnetic region
0.10 percent the paramagnetic reo
The extremely low compressibility
Cr makes measurement difficult. H.
ever, least-square fits of the points tr.
0 to 2 and from 28 kb show a clo.
break at 1.5 kb. Our electrical rc-
ance measurements on Cr also indic.
a transition (resistance discontinuit: )
1.5 kb. The temperature during U
experiments was 29.0° = 0.5°C. 1.it»
and Ponyatovskii (4), by studic
neutron diffraction and electricul
sistance, found the transition at - ¢
at atmospheric pressure and o
—AT/AP to be 5.9°/kb. This wo
put the transition at about 1.5 kb
29°C, which is consistent with our ./

In the electrical resistance et
ments on Cr we have found the
mospheric pressure Neel temperatiis
be 38.0° = 0.5°C, in excellent
ment with the findings of other wort
(3, 4). From these same mecasurcii’
we determined ATy/AP to be 5
0.3°/kb, again in agreement with
value of Litvin and Ponyatovskii (/!
slightly higher than that of Mitsu
Tomizuka (see 3), who found § |
0.2°/kb. )

From the data of Fig. 1 w¢ calcn
a bulk compressibility in the ani
magnetic region of g, = 21.8 » !
(dync/cm?)—1, In the paramagn<t
gion g = 5.60 X 10—1* (dync ¢
The initial compressibility is lareer
obtained by Bridgman (/). who !
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