
Cheng et al. Reply: In the preceding Comment [1], Zheng
finds errors contained in the matrix expressions of the
phenomenological damping terms � and � in our Letter
[2], and provides corrected expressions. However, the
equations used in the simulations compared against the
experimental data [Figs. 3(d) and 3(e) of the original
Letter] actually used the correct coefficients mentioned
in the Comment, with an added generalization. The gener-
alized coefficients are

 �77 � �4=3��x � �xy � �y=3;

�78 � ��2=3��x � �xy � �2=3��y;

�87 � �2=3��x � �xy � �2=3��y;

�88 � ��1=3��x � �xy � �4=3��y:

We regret the error in the published formulas which
should have been found during the proof stage of the
manuscript. A subsequent detailed theoretical analysis [3]
uses the same equations and is correctly printed.

The numerical values of the parameters used in the
simulations are �x � 1=12� 0:1I1�t� � 0:8I2�t�, �y �
1=18� 0:1I1�t� � 1:1I2�t�, and �xy � 1=500� 1:5I1�t� �
2I2�t�, where I1�t� � 0:0204 sech2�1:76�t� t01�=6� and
I2�t� � I02 sech2�1:76�t� t02�=6� are the excitation inten-
sities of the first and the second pulse, respectively. There
are two points to note about the parameters: (i) We adopted
intensity-dependent decay and dephasing rates as a phe-
nomenological approximation to the real dephasing pro-
cesses in semiconductor quantum dots (SQDs) in a way
similar to that in Refs. [4,5], and (ii) �xy is an effective spin
cross-relaxation rate which contains the contributions re-
lated to the dipole transitions (�dipole

xy ) and other dephasing
processes in SQDs (�ph

xy), combined as �xy � �dipole
xy � �ph

xy.
The spin cross relaxation induced by the dipole transitions
is zero in our V-type system due to the orthogonal polar-
izations of states jxi and jyi as Zheng correctly points out.
But there is spin cross relaxation caused by phonon pro-
cesses [6] and other multilevel transitions [7], resulting in a
nonzero �ph

xy. The latter mechanism provides an external
path for polarization losses and is intensity dependent [7].

Finally, we want to emphasize that the way the intensity-
dependent dephasing rates were included is actually a

simplification, using modified rate equations to include
the processes mentioned above. This simplification seems
justified since the simulations qualitatively reproduced our
experimental observations and the goal of the Letter was
not a detailed study of the dephasing and decay mecha-
nisms but rather to show a controlled swap between the jxi
and jyi populations. But we should mention that these
simplifications do not provide a complete physical under-
standing of the complex dephasing effects caused by pho-
non relaxation and other multilevel transitions [6,7]. A
more suitable method to address the complex dephasing
in SQDs is to introduce the intensity-dependent pure de-
phasing in the dissipation terms of the master equations,
which will be discussed elsewhere.
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