
PHYSICAL REVIEW B VOLUME 45, NUMBER 20 15 MAY 1992-II

Rapid Communications

Rapid Communications are intended for the accelerated publication of



PREDICTIONS AND SYSTEMATIZATIONS OF THE ZINC-. . . 12 131

gions occupied predominantly by compounds belonging to
a single structure. The orbital
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FIG. 3. Predicted W-ZB energy differences DEIL zs(AB)-
[Eq. (3)] for (a) the III-V series and (b) the II-VI series. The
insets depict the trends with the cations.

anion chemical series of the III-V and II-VI compounds.
Excluding for the moment those compounds for which

I &Ew za I is compa-rable to the standard deviation cr of the
fit, we find that our model correctly describes, with only a
few exceptions, the overall W vs ZB structural preferences
established experimentally: ' Column III nitrides and
column IIB oxides tend to adopt the W structure, whereas
heavier anions stabilize the ZB structure. The exceptions
relative to the previously accepted
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&En za(BeS) & &Etr za(BeSe), in agreement with the
model [Fig. 3(b)]. This reflects the fact that while atomic
sizes r =r, +rz generally increase as one moves down a
column in the Periodic Table, first-row cations are partic-
ularly small. Hence, when the cation is a first-row ele-
ment the global anion-cation size difference (rq —rtt( in-
creases when the anion gets heavier (except for BeO), but
for second-row cations and beyond this difference de-
creases. The anion dependence of hE is generally mono-
tonic with respect to the anion position in a column.

(iv) Cation rules. As seen in the insets to Fig. 3, AE
can be nonmonotonie with respect to the cation position in

a column: For III-V's the hE~ zq energy sequence is
InX( AIX (GaX. Insofar as /JE (A, B)a:R(A, B)
constitutes an orbital ionicity scale, this suggests A1L to

be more ionic than GaL, in agreement with the calcula-
tion of Christensen, Satpathy, and Pawlowska, but in

conflict with Phillips scale. '

In summary, we found that the 8'-ZB energy difference
exhibits a remarkable linear scaling with the renormalized
orbital radii [Eq. (4)]. This is used to unravel simple
chemical trends within homological series. Apparent
conflicts between this model and experiment lead to a sug-
gested reassignment of the true ground state of MgTe
(NiAs-type) and CdSe (ZB).
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