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FIG. 3. Schematic plot of pp and pd coupling in zinc-blende semiconductor:
(a) pp coupling only and (b) inclusion of pp and pd coupling.
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TaBLEIII. Calculated band gaps E,, center of d band energles e,,, spln Ol‘blt splittings of valence bands at I'(A,), and L(A, ), and that of the cation d bands
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( a) orbitals are effectively removed from the basis set. This was
o done by setting the LAPW energy parameters®® E ¢, and
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Fi1G. 5. Wave-function amplitude for d band states in HgTe: (a) T';s, and i ? bk ool iar ke * T
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To directly isolate the effect of p—d repulsion on the
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If p—d mixing is allowed, the spin—oribt splitting can be ~ of A, for HgTe is complicated by the inverted band structure
described®® as a linear combination of the splittings for pure  of this compound [see Fig. 2(c), showing ", below T';5, 1.

pand pure d orbitals A, and A, weighed by the fraction Q, Unfortunately, only indirect measurements®*® have been
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currently  accepted experimental  values showing is but an artifact of the omission of the contributions of the
A,(CdTe) < Ay(HgTe) has an important implication: cur- cation d bands to the charge densities, as evidenced by Figs.
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AE (V) =E[A,B,_,CyV ] 50

— (n/4)E[AC] — [(4 —n)/4]E [BC].
(11) 3 Hg,Cd,Te,

%TWUL‘_.L—_AM—--.&)A.._;IAA.@ - o 1t 111 .

(a) Sher et. al. T = 300K

SETe)

: i

ﬂ_‘ F1G. 11. Calculated excess cluster probabilities [Eq. (10)] for CdTe-HgT

gives the present first-principles results.
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TaBLE W' ds in clustering [Eq. (10)] '
T
i Hg rich Hg, +Zn Te He=poor Hg; 7xanTc
Cluster 1
" !
Rl St et
e
'.' Hg, Deficiency ( — )
' Hg,Zn Excess ( 4-)
.\,‘uv'7, S EReeT
Zn, Deficiency ( — )
a

Cd-rich Cd, _ ,Zn, Te

*——H _* .
i LAPL m di.

{x<Q 191 -5 ‘é

i
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!
§
CdyZn Excess ( + ) Deficiency ( —)
CdZn, Deficiency ( — ) Excess ( + ) Deﬁcigncy (—)
(Z‘luster . th .
n, i Deficiency (- ) i €ss ; T )
type Sher et al.® Wei and Zunger Wei and Zunger (x=075
Hg-rich Hg, _,Cd, Te Hg-poor Hg, _ . Cd, Te
Exptl ©
(x=0.25) Sher et ald

“Results for clustering in Hg, _ ,Zn, Te were presented by Sher et al. in Ref. 49, Fig. 5. Note that the labels for Hg, and Zn, were interchanged erroneously in this figure. The same
error occurred in Fig. 5 of Sher ez al. (Ref. 76).

" Results for clustering in Cd, _ ,Zn_Te were presented by Sher ef al,, Ref. 76, Fig. 4. Note that the labels for Cd, and Zn, were erroneously interchanged in this figure,

°Beshah et al., Ref. 77.

9Results for clustering in Hg, ,Cd_Te were presented by Sher ef al,, Ref. 49, Fig. 6. Note that the labels Hg, and Cd, were erroneously interchanged in that figure.

°Zax et al., Ref. 78.
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y TABLE VIIIL Band gaps of binary and ternary II-VI compounds.

i Ew
E, (exptl.) LDA b
w E,(LDA) 0K error corrected (exptl.
(eV) (eV) (eV) (eV) at x =0.5)
n
ZnTe 1.02 2.39° 1.37 2.39 - e |
CdTe 047 — 61 114 161
HgTe —0.99 0362 8-65 836
CdHgTe, —0.27 0.60° (0.91) 0.64 0.23%,0° 0.05
HgZnTe, - 0.09 1.01°¢ (1.03) 0.94 0.14° 0.41
CdZnTe, 0.64 1.94¢ (1.25) 1.89 0.26° 0.44
*Reference 35. LDA bora
® Alloy data at x = 0.5, recommended 7= 0 K values by Brice, from data compiled in Ref. 86. (calc. at
¢ Alloy data at x = 0.5, Ref. 87. x=0.5)
9 Reference 88.
0K), and applying to our calculated LDA gaps of ABC, the We further predict that p—d repu1s1on will lead to a near

b2 : “mum .
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