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Comment on “Pressure-Induced Transformations
of the Low-Cristobalite Phase of GaPQO,”

In a recent Letter Robeson, Winters, and Hammack
[1] demonstrated that the low-cristobalite phase of GaPO,
undergoes a pressure-induced transition at 15.9 GPa to a
“novel phase” in space group Cmcm. They claim that
this is in accord with the molecular dynamics predictions
for SiO, low cristobalite by Tsuneyuki et al. [2]. In this
Comment, we show that this phase is not a new one as
it has been already documented in a number of closely
related compounds (see Table I).

In literature, it is usually referred to as the “CrvVOQ,”
structure in which cations have sixfold coordination and
anions are four coordinated [3]. The atomic positions here
are similar to the Cmcm phase predicted by Tsuneyuki
et al. [2]. The total energy calculations of Chaplot and
Sikka [4] suggest that for AIPO,, the Cmcm phase is the
more stable one at pressures above 10 GPa, even though,
due to the reasons of Kkinetics, it fails to transform to
this phase under pressure. But in GaAsO, and AlAsO,
this phase is known [5] to result from the compression
between 4—7 GPa. We should also point out that the
observation of this phase in GaPO, in no way supports the
prediction of this phase in SiO, cristobalite by Tsuneyuki
et al. [2]. When this phase has not been observed in
cristobalite itself, as noted by Robeson, Winters, and
Hammack [1], its observation in ¢-GaPO, should be
viewed as a mere coincidence.

The prediction of new phases by molecular dynamics
calculation depends very much on the accuracy of atom-
specific interactions and therefore, until explicitly shown,
it may be mere conjecture to transfer the conclusions to
other systems. In this context it should be enough to point
out that even for cristobalite SiO,, if one uses the potential
parameters of van Beast, Kramer, and van Santen [§]
(which give excellent predictions for the a-quartz phase
[9]) this Cmcm phase is not seen in the simulation [10].

In view of these facts, it is appropriate to conclude that
the observation of the Cmcm phase in ¢-GaPO, is not an
unusual result. In fact its occurrence conforms to a
general trend of phase transitions under high pressures,
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TABLE I. Comparison of axial ratios for some Cmcm phase
compounds.
Compound a:b:c Reference
GaPO, 0.700:1:0.810 [1]

SiO, 0.689:1:0.750 [2]
AlAsO, 0.671:1:0.731 [5]
GaAsO, 0.667:1:0.727 [5]

InPO, 0.675:1:0.862 [6]

TIPO, 0.674:1:0.880 [6]
CrPO, 0.662:1:0.786 [7]

i.e., the pressure homology rule which states that com-
pression and chemical substitution by an element with
a higher atomic number in the same column of periodic
table generally result in the same structural trend.

Surinder M. Sharma and S. K. Sikka
High Pressure Physics Division
Bhabha Atomic Research Centre
Bombay, 400 085, India

Received 11 October 1994
PACS numbers: 62.50.+p, 61.10.—1, 62.40.+1, 64.70.Dv

[1] J.L. Robeson, R.R. Winters, and W.S. Hammack, Phys.
Rev. Lett. 73, 1644 (1994).
S. Tsuneyuki, Y. Matsui, H. Aoki, and T. Tsukada, Nature
(London) 339, 209 (1989).
[3] K. Brandt, Ark. Kemi Min. Geol. 17A, No. 6, (1943).
[4] S.L. Chaplot and S.K. Sikka, Phys. Rev. B 47, 5710
(1993).
[5] C.S. Matar, M. Lelogeais, D. Michau, and G. Demazeau,
Mater. Lett. 10, 45 (1990).
[6] R.C.L. Mooney, Acta Crystallogr. 9, 113 (1956).
[7] B.M. Sullivan and H.F. McMurdie, J. Res. Nat. Bur.
Stand. 48, 159 (1952).
[8] B.W.H. van Beast, G.J. Kramer, and R. A. van Santen,
Phys. Rev. Lett. 64, 1955 (1990).
[9] J.S. Tse and D. D. Klug, Phys. Rev. Lett. 67, 3559 (1991).
[10] J.S. Tse and D.D. Klug, Recent Trends in High Pressure
Research, edited by A.K. Singh (Oxford & IBH, New
Delhi, 1992), p. 274. :

2

—

© 1995 The American Physical Society 3301



