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vectork̂ and ordering direction@111# (f50 for k̂i@111# and
f5p/2 for k̂i@011̄#). We omit from Fig. 1 a TO/LO pair of
practically dispersionless modes with calculated frequen
at 63 and 199 cm21 ~experimentally measured5 at 65 and
s
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whereea,b
` is high-frequency electronic dielectric tensor,n

labels optical modes atk50, nn are optical dispersion fre
quencies,uj (n
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~ii ! The 370 cm21 TO-phonon mode of the disordere
alloy has no ordered analog, and we expect that its inten
will decrease with increasingh.

~iii ! The 360 cm21 mode of disordered GaInP2, may ei-
ther disappear with increasingh ~as indicated by a dashe
line in Fig. 5! or hybridize and merge with the LO-phono
modes of ordered GaInP2.

~iv! A new phonon mode intrinsic toorderedGaInP2 ap-
pears between 340 and 358 cm21. This mode has no analo
in the disordered phase. It is observed experimentally at
cm21 in the Raman spectra of partially ordered samples.5
ity
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~v! The 330 cm21 TO-phonon mode of disordered GaInP2
splits into two pairs of ordinary1 extraordinary TO-phonon
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lar to the plane defined by the surface normal and orde
direction (s polarization! and parallel to it (p polarization!.
Only modes ofE symmetry are allowed ins polarization
@i.e., transmission is determined bye'(n)], while both A1
and E modes@i.e., both e'(n) and e i(n)] contribute in p
polarization. The total spectrum depends strongly on
angle of incidence.

~i! The 320–330 cm21 region: For the completely or-
deredh51 case, theory predicts~Fig. 5! splitting in s polar-
ization for the lowest TO-phonon peak of disordered GaIn2
~330 cm21) into two E~TO! modes at 333 and 316 cm21.
However, forh50.5 this splitting will be only'4 cm21

~Table I!, and therefore it will be extremely difficult to detec
in infrared spectra due to overlap with TO modes from d
orderwithin the ~111! planes. Indeed, infrared spectra in Fi
2~a!, Ref. 4, shows very little change with increasing order
the shape of the broad minimum around 330 cm21. It is hard
to say whether the appearance of a slight shoulder in
infrared transmission spectra at 325 cm21, not present in the
disordered sample~Fig. 1 in Ref. 4!, is a reflection of
ordering-induced TO-mode splitting. We predict that wh
samples of higher degree of order become available, the
cm21 peak will split into twoE-mode peaks at'316 and
'333 cm21.

~ii ! The 370 cm21 mode:Regarding the TO-phonon mod
of partially ordered GaInP2
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