HOMA-CG 75-0198

Reprinted from

lied Phvsics
P Lettersy

Volume 26 1 June 1975 Number 11

New Bi phase transition near 300 kbar and 298°K

C. G. Homan, T. E. Davidson, and D. P. Kendall

Watervliet Arsenal, Watervliet, New York 12189
pp. 615-616

a publication of the American Institute of Physics




New Bi phase transition near 300 kbar and 298°K

C. G. Homan, T. E. Davidson, and D. P. Kendall

Watervliet Arsenal, Watervliet, New York 12189
(Received 20 January 1975)

Resistometric measurements were made on Bi to pressures in excess of 300 kbar. Reproducible resistance
drops were observed at a pressure near 300 kbar. The related transition has been identified as the Bi VI-

IX transition.

PACS numbers: 64.70.K, 62.50.

Recently, the considerable effort being made to reach
extremely high pressures has emphasized the lack of
reproducible and easy-to-observe calibration transi-
tions for pressure levels above 150 kbar. !5

A recent study of the Bi phase diagram from liquid
helium to room temperature® revealed the existence of
six phase transitions first reported by Bridgman.” The
Bridgman V-VI transition, which occurs at 72-74
kbar on the 1970 Drickamer pressure scale, !is pres-
ently referred to as the Bi III-V transition. Since this
laboratory and others®™!! clearly observe the II-IV and
IV-V Bridgman transitions using extremely sensitive
resistometric techniques, we have readopted the Bridg-
man phase notation.”

In the previous paper, Homan observed two new low-
temperature phases of Bi which he labeled Bi VIII and
Bi IX. A triple point Bi VI-VIII-IX was found near 130
kbar and 250 °K; however, determination of the phase
line Bi VI-IX was beyond the scope of that paper.®
Extrapolation of this phase line suggested that the
room-temperature Bi VI-IX should occur well above
140 kbar,

Figure 1 shows a typical resistance—vs—jack-pres-
sure trace for a foil-type Bi specimen run in a new
type of pressure cell developed by Kendall et al.? The
discontinuity at a jack load of 3000 psi is the point at
which the voltage amplification was increased by a
factor of 10 to facilitate increased measurement sensi-
tivity. Also, it should be noted that the Bi III-IV and
Bi IV-V transitions, the positions of which are shown on
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FIG. 1. Room-temperature resistometric trace of Bi foil sam-
ple. The Bi III-IV, Bi IV-V, Pb, and Fe 20% Co transitions
observed on other specimens are indicated. The Bi III-IV and

Bi IV-V require sensitivity increases of a factor of 50 to be
clearly observed, while the Pb and Fe 20% Co are observed on
dual samples. Note the change in scale at a jack load of 3000 psi.
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the plot, were not observed in this particular series of
experiments due to the relatively low voltage amplifica-
tion. They can be readily observed if the voltage is fur-
ther amplified by a factor of 50.

Referring to Fig. 1, the new Bi VI-IX phase transi-
tion occurs at a jack pressure of 10200+ 400 psi, is
very abrupt, and involves a relatively large resistance
drop.

A Pb-Bi dual-foil specimen was also run indicating
the Pb transition, which occurs at 130 kbar, at a jack
load of 3500 psi. Comparing these jack pressures with
the calibration curve developed by Kendall et al.? up to
the Fe 20% Co transition at 210 kbar indicates that the
new Bi VI-IX transition occurs at approximately 300
kbar at ambient temperature.

The authors wish to acknowledge the technical assis-

616

tance of W. Korman and J. Hart in conducting the
experiments.

'H.G. Dirckamer, Rev, Sci. Instrum. 41, 1667 (1970).

D, P, Kendall, P.V, Dembowski, and T.E, Davidson, Rev.
Sci. Instrum. (to be published).

5F.P. Bundy, J. Appl. Phys. 38, 2446 (1967).

‘R.E. Lorent, Rev. Sci. Instrum. 44, 1691 (1973).

A, Onodera, N, Kawai, K. Ishizaki, and I, Spain, Solid State
Commun, 14, 803 (1974).

C.G. Homan, J. Phys. Chem. Solids (to be published).

P, W. Bridgman, Phys, Rev. 60, 351 (1941),

A, Zeitland and J, Brayman, High Pressuve Measurement,
edited by A.A. Giardini and E.C. Lloyd (Butterworths,
Washington, 1962),

°R. Kassowsky, Trans, AIME 236, 1746 (1966).

193, Nichols, J. Phys. D 4, 783 (1971); ibid 5, 799 (1972).

1M, A, II’ina and E. S, Itskevich, J. Phys. Solid State 8, 1873
(1967).

616







