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In a comprehensive, important, and innovative paper devoted to the evaluation of nonlinear optical force
exerted on particles trapped in optical tweezers, imprecise statements have, however, been made which may
be misleading to newcomers. The present Comment aims to correct these statements in order to avoid the
propagation of incorrect beliefs.
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The first comment devoted to Ref. [1] concerns the status
of the generalized Lorenz-Mie theory (GLMT in short) which
is a well -known generalization of the classical Lorenz-Mie
theory, e.g., Refs. [2–4] and many references therein, which
has been, in particular, successful to the evaluation of optical
forces since 1985 [5] and 1988 [6,7] with many successful
comparisons with experiments, e.g., a review in Ref. [8], and
torques [9]. In Ref. [1], GLMT results are opposed to other
results obtained from a so-called “exact Mie theory” (EMT
in short) dated 2000 [10] restricted to the evaluation of axial
optical forces exerted on a transparent sphere by a focused
Gaussian beam which is represented by a Richards and Wolf
angular spectrum decomposition.

In Ref. [1], the conclusions are drawn based on the results
using a localized approximation, implemented in the GLMT
framework, which itself may be an inappropriate choice (dis-
cussed later). Therefore, based on these results, it would be
deeply incorrect to consider GLMT as an ”approximation.”
GLMT is indeed an exact, rigorous, and complete generaliza-
tion of the Lorenz-Mie theory (LMT), which allows one to
evaluate not only optical forces and torques, but also scattered
fields and internal fields as well, not only for Gaussian beams
but also for arbitrary shaped beams. Therefore, in principle,
EMT should be exactly equivalent to GLMT as far as the
applicability realm of EMT (more restricted than the one of
GLMT) is concerned.

In other terms, the authors of Ref. [1] opposed the EMT
which is “exact” to a more general theory which is exact as
well although the reader may have a false impression of it,
as being an approximation based on the results obtained by
using a localized approximation (the terminology “localized
beam model” which avoids any ambiguity has been used
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as well, e.g., Refs. [11,12] and references therein). Further-
more, the authors claim that EMT provides better results
than GLMT. Actually, in GLMT, the beam is encoded in a
double set of coefficients known as beam shape coefficients
(BSCs). Lorenz-Mie theory is recovered from GLMT by im-
plementing BSCs relevant to the LMT situation. The fact
that GLMT results are found less satisfactory than EMT may
then be due to the fact that improper values of the BSCs
have been implemented when running the GLMT. The ex-
planation given by the authors that discrepancies “might be
due to the fact that EMT incorporates all the surface effects
and calculations are performed for tight focusing conditions
that are missing in other theories” is incorrect since GLMT
is a completely rigorous theory which, once more, should
allow to recover the results of EMT when BSCs are properly
implemented. For the same reason, the statement according
to which “GLMT and EMT differ qualitatively as well as
quantitatively” is another misleading statement. Actually, al-
though the GLMT has been implemented in Ref. [1] using
a localized approximation to the evaluation of the BSCs,
there are other ways to evaluate the BSCs and, most likely,
the use of a localized approximation is not appropriate un-
der the circumstances described in the paper. Similarly, the
authors have mistakenly made another statement saying that
the “GLMT approximation is solved only by using parax-
ial approximation.” It depends on the way used to evaluate
BSCs insofar as GLMT can indeed deal with nonparaxial
formulations. It might, furthermore, happen that the agree-
ment between EMT and experiments could be accidental, and
that other forces, besides optical forces, could actually act
in the experiments, a possibility which might require further
investigations.

The second comment concerns a sentence according to
which “no general theory has been predicted till now for
pulsed excitation.” This is ignoring several published papers
on the issue. For a fairly exhaustive bibliography related to the
pulse version of GLMT, we may refer to Refs. [13–22]. Many
other theoretical studies discussing the scattering by pulses
may be obtained from review papers, particularly, [4,23],
which may be completed by Refs. [24–27].
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A. Devi and A. K. De (authors of the commented
paper) have been informed of the preparation of this Com-
ment. They have been helpful to polish it in a very

cooperative way. It is, therefore, my pleasure to heartily
thank them for their open mindedness and their friendly
behavior.
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