Response to He’s comments

The authors conducted direct field measurement of size-resolved mixing state,
absorption enhancement, and single scattering albedo for BC particles during
photochemical aging. It could help to advance the current understanding in the large
variation of BC absorption during atmospheric aging processes. | have one short
comment on the uncertainty associated with the calculation of BC optical properties.
Thank you for your helpful comments. Point-by-point responses to the comments are
attached below.

The computation of BC optical properties in this study assumed the core-shell coating
structure. However, more and more observations (e.g., China et al., 2015; Wang et al.,
2017) have shown various BC coating structures/morphology during aging processes,
which are not core-shell. Further modeling studies (e.g., Scarnato et al., 2013; He et
al., 2015, 2016) have indicated a large variation in BC optical properties due to the
observed complex coating morphology. Thus, assuming a core-shell structure may
lead to uncertainty in the estimate of BC optical properties.

This is a valuable clarification and limits of our study. Accordingly, we added some
discussion of the effect of BC morphology on absorption enhancement in the revised
manuscript. The morphologies of BC coating are complex and diverse (China et al.,
2015; Wang et al., 2017), which also leads to a large variation in BC optical properties
(He et al., 2015; He et al., 2016; Scarnato et al., 2013; Wu et al., 2018). We agree with
He that novel models will improve our understanding of BC optical properties, but
our study did not have particle size distribution information or morphological
information and can therefore not perform this type of complex computation.

Mie theory remains a powerful tool for optical data interpretation (Lack et al., 2012)
due to its computational efficiency and applicability to radiative transfer models.
Morever, the reliability of the core-shell model has been verified in many optical
closure studies (Lack et al., 2012; Ma et al., 2012; S. Liu et al., 2015; Wu et al., 2018).
In this study, the core-shell calculation has been demonstrated to be useful to interpret
the observation data albeit with the limitations that He points out.

Besides, He et al. (2015) also proposed a BC optics-aging mechanism with three
evolutional aging stages, which may be useful for the authors’ analysis. I suggest that
the authors include these recent studies and add some discussions on this important
issue.
Done. We added recent studies in the revised manuscript.
Theoretical and experiment results shown that aging causes the dramatic
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changes of BC particle morphology (China et al., 2015; He et al., 2015; He et al.,
2016; Scarnato et al., 2013; Wang et al., 2017) and leads to more compact black
carbon with higher scattering cross section (Peng et al., 2016; Y. Wu et al.,

2018), ...
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