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Recently, Cheet al? reported the epitaxial growth @
and c-axis SrBpTaOq films. While we agree with their
analysis of thec-axis films, we believe that the x-ray patterns
that they attributed to the growth afaxis SrBjTa,0Oq films
are actually due to an epitaxial impurity phas®Bi,O3,
B-Bi,03, or Bi; gqTay 2d12.20 > All three have nearly degen-
erate peaks in & y, and ¢ with each other and would give

rise to x-ray patterns consistent in both peak positions and

peak intensities with those shown by Céial,! which they
attributed toa-axis SrBjTa,0Oy. Below, we describe how
epitaxial 6-Bi,O; would give rise to the same x-ray diffrac-
tion patterns reported by Chet al! Similar arguments can
be made forB-Bi,O3 and Bi; goT &y 2d12.20 (S€€ Table)l
In studying the epitaxial growth of SrBia,Qq films3

we observed very similag—26 x-ray diffraction patterns to
those reported by Choetal!l for films grown on
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is shown in Fig. 1. Thi®—26 plot alone is inconclusive for

TABLE |. Degenerate peaks for SeBia,Oy and three impurity phasés.
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#The values are based on ®uy, radiation, bulk lattice constantRefs. 2
and 5 and ¢=0° chosen to be parallel to the in-plaf@01] direction of
the (100 LaAlO; substrate.

bx=90° is perpendicular to the plane of the substrate.

‘Assuming degenerate epitaxiRef. 4.
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FIG. 1. X-ray diffraction patterns of a film grown under similar conditions
as Choet al. (Ref. 1) that does not contain Srfia,0y. (a) 6-26 (at x
=90°) plot of an epitaxial impurity phasgabeled ag). (b) ¢ scan aty
=45.0° and 2=47.5°.(c) ¢ scan afy=35.3° and 2= 28.5°. These x-ray
scans are all comparable to the scans presented in Fas2(b), and Zc)

of Ref. 1, respectively.
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phase determination, since th@0 §-Bi,O; peaks occur at
nearly identical positions as the SpB&a0Og h00 peaks(see

Lettieri, Weber, and Schlom

we believe that they see a fourfold symmetrgther than a
twofold symmetry as would be seen in a single domain,

Table ). Using four-circle x-ray diffraction we have found @xis orthorhombic structuydecause they are actually look-
that the phase in our films has peaks consistent with one dfg at the growth of(100-oriented 6-Bi,O;, a cubic mate-

the aforementioned degenerate impurity phasesnoohsis-
tent with the growth ofa-axis SrBjTa,0y. We determined
conclusively that our films do not contaaxis SrBTa,0q
by conducting ap scan of the 115 peak gt=54°. No peaks
were found, which indicates the absence afaxis
SrBi, Ta,04 (not shown.

The ¢ scans reported by Chet al! are insufficient to
discriminate between the growth of epitaxiéBi,O; and
SrBi,Ta,0Oqy. The 200 reflection ofa-axis SrBpTay,Oq is in-
distinguishable from the 208-Bi,0; reflection in %, y, and
¢ [see Table | and Fig.(b)]. The final$ scan presented by
Cho etal,! a ¢ scan where SrBra,0y would yield 115

rial. Finally, Choet al! note the lattice parameters that they
determine from their x-ray measurements ofa-&xis-
oriented SrBjTa,0, films” (a~b=5.361 A, c=26.83A)
differ greatly from those observed for bulk SgBa,Og (a
=5.5306 A, b=5.5344 A, c=24.9839 A)® or for their c-
axis oriented SrBira,0, films (a~b=5.574A, c
=25.07 A). Although these highly distorted lattice constants
appear unusual when indexed as $TByO,, thec/a lattice
parameter quotient is integréd), as would be expected for a
cubic phase that has been misindexed, 8eBi,05. We be-
lieve what they are classifying as one unit cell of SAB,0q

is really five unit cells ofs-Bi,O3. Similar arguments can be

peaks, is capable of discriminating between the growth ofnade for the other nearly degenerate impurities in place of
a-axis SrBpTa,0, and 5-Bi,0s. Here, there is an overlap of 9-Bi2Os in the above discussion of structure and lattice pa-
peaks in 2 and ¢ (if the orientation with the most favorable rameter.

lattice match is considergdbut in ¥ the peaks occur at
complementary anglesee Table )l Since noy values are

reported by Chet al,! we can only speculate as to whether *J. H. Cho, S. H. Bang, J. Y. Son, and Q. X. Jia, Appl. Phys. [7&t665

the reported¢ scan might have been performed at the

complementaryy angle. A plot showing oug scan for our
degenerate impurity phase is shown in Fi¢c)1
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The most compelling evidence, however, lies in a con- Reiche, and D. G. Schlom, Presented at the 10th International Symposium

sideration of structure and lattice parameters. €hal’ see

a fourfold symmetry in theigp scans, which they attribute to

SrBi,Ta,0O4 growing with a “biepitaxial” structure. In fact,
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