Comments for the revised manuscript “Interpretable Machine
Learning Quantifies Composition and Size Influences on Aerosol

Spectral Absorption” by Wang et al.

The authors have addressed the majority of the previous review comments
satisfactorily.

However, to further strengthen the manuscript's scientific depth and place its findings
within the broader context of aerosol optics, I have a suggestion for a discussion point
regarding the microphysical properties of aerosols, particularly black carbon (BC).

Discussion on Microphysical Properties (Morphology and Mixing State):

The manuscript convincingly demonstrates the importance of bulk properties like
composition (BC, BrC, dust mass fractions) and size distribution parameters (e.g.,
Rfine) in controlling AAE. However, the optical properties of aerosols, especially
light-absorbing ones like BC and BrC, are critically modulated by their microphysical
characteristics, such as morphology (e.g., fractal vs. compact aggregates) and mixing
state (e.g., coating thickness, uniformity, and the spatial distribution of inclusions).

Recent studies have highlighted that these microphysical properties introduce
significant complexity that can influence AAE and subsequent radiative forcing
estimates, sometimes in ways that are not fully captured by bulk properties alone. For
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