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In a recent letter,1 Gill and Kavokin reported calculation
of the radiative lifetime in ZnO quantum dotssQDsd, which
took into account the retardation effects. The main result of
their work was that the radiative lifetimetr reaches a mini-
mum of 264 ps for a ZnO QD with radius 16.7 nm. The
authors have concluded that it is significantly smaller than
for CdSe or InGaAs QDs and demonstrates “a huge coupling
of the electronic states with the electromagnetic field” in
ZnO QDs.

The accurate knowledge of the radiative lifetime in ZnO
QDs acquires importance due to recent progress in fabrica-
tion of ZnO nanostructures and their proposed applications
in optoelectronic devices. The reported value for the radia-
tive lifetime of bulk ZnO, measured using the time-resolved
photoluminescence spectroscopy, is about 322 ps,2 which is
only slightly larger than the value calculated by Gil and Ka-
vokin for QDs. The latter makes unclear the conclusion
about the giant exciton-light coupling in QDs as compared to
bulk ZnO.

An examination of the derivation in Ref. 1 reveals an
error, which seemed to affect the final result. First, the prop-
erly normalized exciton wave functionsw.f.d should read
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which is a factor of 4 less than the one given in Eqs.s4d and
s5d of Ref. 1. Second, the integration of Eq.s5d seven with
authors’ original w.f.d leads to a different result than that
given by Eq.s6d of Ref. 1. The correct recombination rate
calculated with a properly normalized w.f. is
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As a result, the maximumG0
QD=Î6pvLT / se«bd3/2 of the re-

combination rates2d is reached forkrl=Î3l0/2pÎ«b. These
values are 32 and 2 times larger than those obtained in Ref.
1, respectively. Third,krl in Eq. s1d is not the QD radius,
which is implied in Ref. 1, when a conclusion about the dot
size of “some 30 nm” is made. To demonstrate this, let us
consider the exciton w.f. written as
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Note, that this function is chosen to be exactly zero atr =R.
Applying to Eq. s3d the same procedure as to Eq.s1d, the
maximum recombination rateG0

QD=pvLT /3«b
3/2 is found for

R=l0/2Î«b. The latter, as can be expected, indicates that the
exciton-light coupling reaches a maximum when the QD di-
ameter is approximately equal the wavelength of light in the
QD material. This observation is in line with the calculations
of Takagahara3 for other material systems. Since both exci-
ton w.f. s1d and s3d give almost the same maximum of the
recombination rate, one can deduce thatkrl=Î3R/p. Thus,
the minimumtr should have been 264 ps/32=8.2 ps for the
QD radius of 16.7 nm323p /Î3=60 nm.4

In addition, there are two other points that have to be
mentioned. First, Eq.s2d givestr =26 000 ps for a ZnO QD
with diameter 5 nm. This value is about three orders of mag-
nitude larger than theoretical5 and experimental6 estimates
for the same QD size. Such overestimation oftr is probably
related to the fact that the enhancement of LT-splitting in
QDs7 has not been taken into account. Second, Eq.s2d gives
monotonic increase of the recombination rate for QDs with
sizes up to 120 nm. However, there are experimental indica-
tions that the homogeneous broadening of exciton peaks and
the population of lowest excitonic levels at nonzero tempera-
tures lead to a decrease of the recombination rate for QDs
with sizes much smaller than 120 nm.3

Finally, we feel it is important for experimental data in-
terpretation to plot a corrected size dependence of the radia-
tive lifetime in ZnO QDs. Using the model, which takes into
account the valence band degeneracy and anisotropy of
wurtzite ZnO QDs as well as the dead-layer effect, we have
calculated5 the exciton radiative lifetimet1sRd for small ZnO
QDs ssee Fig. 1d. For large ZnO QDs, e.g., grains, the
radiative lifetimet2sRd has been measured experimentally at
18 K.8 The combination of these dependencies for two lim-
iting cases shows that the strong decrease of the radiative
lifetime is indeed observed in ZnO QDs. At the same time,
the minimum of the lifetime and the size of ZnO QDs,
at which it is observed, are different from those predicted
in Ref. 1. The above minimum of the radiative lifetime shifts
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FIG. 1. Radiative lifetime of excitons in ZnO QDs as a function of the OD
radius:t1sRd is after Ref. 5 andt2sRd is after Ref. 8sT=18 Kd.
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to larger QD sizes and larger lifetimes with increasing
temperature.
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