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The original letter1 addresses the impact of the photon
band gap~PBG! environment on the photoluminescence~PL!
spectrum. PL of similar materials has been previously exa
ined, particularly, by means of changing the excitati
power,2–4 however the quantitative analysis was undertak
for the first time.

The transmission spectrum of CdS opal shows the d
minimum at 600 nm@Fig. 1~a!# for the light propagating
normal to~111! plane of opal package. In accord with oth
reports for well-structured opals5,6 this minimum was inter-
preted as the stop band. The developing of the emis
maximum near the stop band~B band at 570 nm! under the
increasing power of excitation@Figs. 1~b!, ~c!, and 3# was
argued as the amplification of emission due to the P
effect.1

Opal impregnated with a semiconductor is known as
sort of templated nanocomposite, where the thr
dimensional~3D! lattice of nanoparticles is formed by infill
ing structural voids of a crystalline insulator with ‘‘guest
material. PL spectrum of such composites consists of
contributions—from the infill itself and from the template.
the case of SiO2 templates the latter is the PL band of oxyg
defects. Usually, this band appears up to ten times enha
after infilling template with guest material due to the effe
tive energy exchange between guest nanoparticles and
plate defects.7 Recently, this mechanism was employed
understand the PL spectra of infilled zeolites, asbestos,
opals.8–10 For example, the enhancement of defect-rela
PL ~bands at 563 and 730 nm, half-width 50–80 nm! was
observed after the deposition of InP in different silica te
plates, structure of which does not exhibit Bragg resona
in visible light.10 Moreover, we emphasized the five time
faster increase of the ‘‘green’’ PL band of InP asbestos~lat-
tice period;50 nm) upon the increasing pumping as co
pared with PL of bare asbestos.11

Generally, the in-void chemical synthesis of any sort
sults in the nucleation of nanoparticles at defects of a te
plate. Similarly, an interaction of reagents with defects
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template has occurred, when opal was treated with hi
temperature vapors of Cd and S. This correlation permits
energy traffic from CdS nanoparticles to defects of opal, i
the indirect pumping of the PL atB band. CdS particles in
the glass cannot be used as the standard for interpretatio
PL of CdS opal, because the chemical routine employed
their preparation is principally different. Thus the PL spe
trum of CdS opal can be thought as the superposition
band-edge recombination emission in CdS and the emis
of opal defects, moreover the latter grows faster upon
pumping power. The weakness of the defect-related PL
the bare opal correlates with the above model.

Let me consider to the anisotropy of the PL spectrum
is well documented that the suppression of the spontane
emission at the stop band of incomplete photonic crystal
pears as the dip in its PL spectrum.2,4,6,12The anisotropy of
PL spectrum reveals the probability for emitted photon
escape from the photonic crystal in a given direction. A
crystallographic planes contribute to the probability patte
simultaneously, but with the weight factor that is propo
tional to the density of scatterers. That is why the angle
the emission collection relatively to the densest packed~111!
plane is the most relevant parameter.6

Accordingly to Ref. 1, the PL was excited through th
~111! base plane of the sample and the emission was
lected from unidentified cleaved edge. Correspondingly,
PL spectrum should be determined by the angleu with an-
other ~111! plane, which is nearly parallel to the cleave
side. Any direction in fcc crystal can be described by t
polar anglew for rotation around the@111# axis and the angle
u with this axis. The emission normal to~111! plane sees the
lowest energy position of the stop band at 600 nm@Fig. 1~a!#.
Rotating the strip byDw530° at the illuminated plane is
equivalent to changing ofu angle with regard to plane o
collection. According to the authors’ assumption the st
band is blue shifted, whenDw530° applies~along ^110&
direction!. Correspondingly, if theB band is the band of
amplified spontaneous emission, it should exhibit the sa
shift, but it does not. This behavior contrasts the correlat
of the shift of the PL dip with the angular dependence of
stop band, that was clearly demonstrated for the bare o
© 1998 American Institute of Physics
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CdS opal, ZnS opal, etc.4,6,12 Therefore, the reasonable sc
nario is thatw rotation of the strip results in the overlap o
the stop band in̂110& direction withB band and, obviously
in the inhibition of spontaneous emission at the stop ba
No suppression of theB band ~at 570 nm! takes place in
^211& direction because the stop band is centered at 600
~Fig. 3!. In other words, the claim for three-time amplific
tion of emission at the stop-band edge should be repla
with the declaration of three-time inhibition of emissio
within the stop band. The absence of the shift ofB band in
disagreement with the stop-band shift1 assumes the indepen
dence of theB band upon the Bragg resonance. This conc
sion agrees with the first part of Comment. Thus, the
scribed experiment is insufficient to make the choice in fa
of PBG relation of theB band.
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