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Petrov et al. Reply: In our recent Letter [1], we reported
on modification of the spontaneous emission of dye
molecules embedded in a photonic crystal fabricated by
impregnating an artificial opal with a higher-refractive
polymer containing a fluorescent dye. The spontaneous
emission of the dye in the inverted opal recorded at the red
edge of the stop band was found to decay nonexponentially
exhibiting both inhibited and accelerated components com-
pared to a single-exponential decay of the dye fluorescence
in a reference polymer film. The preceding Comment by
Megens et al. [2] reduces to the three following state-
ments: (i) Inhibition of the spontaneous emission of a
dye in a photonic crystal can be observed only at the blue
edge of the stop band, (ii) the dielectric contrast in our
experiments was insufficient for observing a modification
of the spontaneous emission rate, and (iii) their fluores-
cence kinetics measurements do not reveal a considerable
difference in mean fluorescence decay times for dye
molecules attached to silica spheres forming ordered and
disordered aqueous suspensions.

The homogeneous fluorescence emission band of a com-
plex molecule is formed by numerous vibronic transitions;
however, its fluorescence lifetime is constant over the ho-
mogeneous emission spectrum as a result of fast thermali-
zation of the electronically excited state [3]. Therefore,
modification of radiative transition rates relevant to certain
subsets of vibronic transitions in a dye molecule (by, e.g.,
a photonic crystal environment) will lead to a change in
the wavelength-independent fluorescence decay time of the
homogeneous emission band. In our experiment [1], the
upper (most pessimistic) estimate of the inhomogeneous-
to-homogeneous width ratio is 0.15, and thus the fluo-
rescence emission band is essentially homogeneous and
should exhibit similar decay kinetics at all emission
wavelengths.

The difference between our experimental results and
those by Megens et al. can be explained by different
topologies of the systems investigated. Theoretical cal-
culations [4] show that for a given dielectric contrast, the
network topology of the higher-refractive material (as in
our experiment) provides stronger spatial variations of
the local photon density of states (DOS) in a photonic
crystal. (Notice that, when comparing our experimental
data with the theory, Megens et al. refer to Fig. 7 of [5],
presenting the total rather than local photon DOS for
artificial opal.) In addition, whereas in our structure dye
molecules are uniformly distributed over the entire higher-
refractive network, in [2] dye molecules are located only
within narrow spherical layers of higher-refractive balls,
and therefore, in our structure, dye molecules should
experience stronger variations of the local photon DOS
and stronger position-dependent variations of fluorescence
lifetimes. Unlike atoms, dye molecules in a rigid environ-
ment have fixed directions of emission dipole moments,
and therefore, in this case modification of the spontaneous
emission rate of a molecule will be not only position- but
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also orientation dependent. Thus, our experimental data
cannot be directly compared with the presently available
theoretical predictions [5] based on orientation-averaged
calculations.

Similar to Megens et al., we have found no substantial
difference between the mean fluorescence decay time of
the dye in the photonic crystal and the reference sample, as
can be estimated from Fig. 4 of [1]. Indeed, the decay time
of the single-exponential fluorescence decay of the refer-
ence sample (9.54 ns) differs by only 5% from the mean
decay time (9.05 ns) of the nonexponential fluorescence
decay from the opal-polymer photonic crystal (cf. with the
2% change in [2]). However, a nonexponential decay can-
not be fully quantified by the mean decay time, since there
exists an infinite set of different nonexponential decays
having an identical mean decay time but different lifetimes
and contributions of decay components. In [1], an analy-
sis of the fluorescence decays in terms of distributions of
decay times revealed existence of both inhibited and accel-
erated decay components for emission from the photonic
crystal that were attributed to dye molecules assuming dif-
ferent positions and/or orientations with respect to the unit
cell of the crystal lattice. Raw fluorescence decay data for
our system and details on the decay data analysis can be
found in [6].

In conclusion, we believe that there is no contradiction
between our results and results presented in the preceding
Comment if the difference in topology of the photonic
crystals and the different approaches to data analysis are
taken into account.
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