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A new high-pressure silica phase obtained by molecular dynamics—Discussion
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Belonoshko et al. (1996) argued that they found a new highe a-PbQ, structure is detected.
pressure silica phase (which they denoted SBAD) with spaceWe also noted that the X-ray diffraction patterns presented
groupPnc2 from molecular dynamics (MD) simulations. How-in Table 1 of Belonoshko et al. (1996) contain errors. As shown
ever, we noticed that a simple cell transformation for the rabove, the coordinate differences between the SBAD and the
ported structural data of the SBAD phase results in a structaré’bO, structures are so small that they should yield similar
that is virtually the same as the well knoesPbQ, type SiQ calculated X-ray patterns. Nevertheless, completely different
structure with space groupbcn as previously described by patterns were given for the two structures in Table 1 of their
Matsui and Kawamura (1987) and Matsui and Matsui (1988)aper. We recalculated the X-ray patterns for the two struc-
To compare the two structures, we transformed the coordinate®s and found them to be virtually identical and similar to the
of the SBAD Pnc2) in accord with those of thre PbG, (Pbcr)  pattern for the SBAD given in Table 1 of the paper. The pattern
structure as follows: for thea-PbQ, phase in Table 1 of their paper is thus errone-
X =-y,y =z+0.014, and =x+0.25 ous. For example, the 3.8260 A pgaklisted fout{Rprhase
can be indexed as the 100 reflection, whigd0(withh = odd)
The origin along is arbitrary for thePnc2 lattice. The result- ;s not allowed by the space groBpcnof thea-PhQ, phase.
ing revised structural data for the SBAD (n®W2r) area” = Finally, we address the importance of th@bO,type SiQ
3..8900,b' =4.7225¢ = 4.2275 A; Sil = (0.0, 0.1590, 0.25);phase in the Earth’s deep mantle. Although the presence of this
Si2 = (0.0, 0.8411, 0.75); O1 = (0.7364, 0.3820, 0.0822); OZshase was first claimed by German et al. (1973) in recovered
(0._2414, Q.1190, 0.9172). The original structural data and N®oduct of shock compression (1973), its powder X-ray dif-
tation of sites are from Belonoshko et al. (1996). ~ fraction pattern did not match that from computer simulations
The revised structure becomes b0, structure with - (\atsui and Kawamura 1987). However, the results of our MD
space groufPben wheny(Si2) = 1 -y(Si1), x(02) = 0.5 +  gjmylation and those of the first-principles calculation of Karki
X(01),y(02) = 0.5 -y(01), andz(02) = 1 —z(O1). Deviations e 31 (1997) suggest that thePbQ; phase might be stable in
from these conditions are only 0.0001, 0.0050, 0.0010, afih deep mantle. Recently, Saxena et al. (1996) reported its
0.0006 in fractional coordinate fg(Si2), x(02),y(02), and gccyrrence in the decomposed products of Mg@idovskite
Z02), respectively. Therefore, the SBAD structure cannot Bgoye 60 GPa, although these authors attributed it to the SBAD
considered to be “intermediate between th®bO,and phase. Therefore, thePbOstype SiQ is a candidate for post-

baddeleyltfe structur.es“ as dc.escrlbed. in thglr paper. To clarfyshovite phase at the lower mantle conditions.
whether this small difference in coordinate is significant or not,
we performed MD calculations at 100 and 150 GPa and 300 K
with the MS-1 (Matsui and Matsui 1988) and TTAM (Tsuneyuki REFERENCES CITED
et al. 1988) potentials. The SBAD structure immediately coBelonoshko, A.B., Dubrovinski, L.S., and Dubrovinski, N.A. (1996) A new high-
verged to the-PbQ, structure; the time-average and fractional pressure silica phase obtained by molecular dynamics. American Mineralo-
. . ’ . gist, 81, 785-788.
coordinates are simulated to deviate less than 0.0001 from géman, V.N., Podurets, M.A., and Trumin, R.F. (1973) Synthesis of a high-
a-PbQ,structure. density phase of silicon dioxide in shock wave. Soviet Physics JETP, 37,
. . 107.
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