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The paper by Atkinson et al. titled “Aerosol optical hygroscopicity measurements dur-
ing the 2010 CARES Campaign” presents results on the influence of water uptake on
the aerosol optical properties. The aim of study was to investigate the hygroscopic
properties of oxygenated organic aerosol (OOA) and supermicron particles, based on
observations made at two ground sites during the 2010 CARES field campaign. Op-
tical closure calculations were performed between measurements of particle chemical
composition, size distribution and optical properties at different relative humidity. The
results showed that OOA is moderately hygroscopic and the retrieved hygroscopic-
ity parameter κOOA is consistent with previous studies. Supermicron particles were
found to be highly hygroscopic, which is consistent with substantial contributions of
sea salt-containing particles in this size range. Analysis of the dependence of κsuper
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on chemical composition indicated correspondence between the chloride fraction on
sea salt particles and κsuper. The authors attribute the variability of κsuper to atmo-
spheric processing involving chloride displacement by nitrate and the accumulation of
secondary organics on supermicron particles. The paper is somewhat original in ad-
dressing hygroscopicity of ambient particles from optical measurements. In particular,
there are still lots of open questions in the hygroscopicity of ambient supermicron par-
ticles and the manuscript presents important results in this field. The experimental
part is accurately described and provide extensive detail on the limitation of each in-
struments. The authors discuss also the limitation of the data treatment and provide
information on the effect of the particles mixing state on the results. The manuscript is
in the scope of ACP and is certainly suitable for publication in this journal. However, I
have a few comments and questions that should be considered before publication.

General comments:

Optical closure was performed by using measured particle size distribution from SMPS
and APS. Size distributions were measured up to 20 µm using the APS. The authors
imputed directly the measured size distributions in Mie computation and therefore did
not take into account particles larger than 2 µm (Figure S1 clearly shows missing par-
ticles larger than 2 µm). In contrast, scattering coefficients which are used for optical
closure represent the overall size distribution. I recommend that size distributions ob-
tained with the SMPS and APS to be fitted with log-normal size distributions in order to
take into account the missing coarse mode particles.

As underlined by Dr. A. Jefferson in her comments, truncation corrections of the neph-
elometer measurements should be performed. The authors answered that this correc-
tion cannot be done due to missing measurements of Angstrom coefficient. However,
the correction can be performed by Mie-calculations using the retrieved size distribu-
tions, bulk real refractive index, the limited angular range and the intensity function
of the nephelometer. I recommend that the authors incorporate this correction in the
manuscript (Müller et al., 2009).

C10763



Nephelometer measurements can suffer from heating induced by the lamp within the
cell of the instrument. This heating can be critical for your measurements since it can
cause a reduction of the sample RH and thus an underestimation of f(RH) (Kus et al.,
2004). Did the authors use the RH at the entrance of the nephelometer or within the
cell for γ calculations ? If they used the RH at the entrance of the nephelometer, a
correction for the sample RH must be applied or they should indicate at least the errors
on RH, γ and κ induced by the heating.

The authors assumed a single density value to convert aerodynamic size distributions
to equivalent size distributions. Size distributions in Figure 1 C and F does not always
seem to fit well together. Did you check the overlapping of SMPS and APS size distri-
butions throughout the campaign? The authors could show an example of overlapping
of SMPS and APS size distribution (in Figure S1 for example) and estimate the error
on the calculated parameters (γ and κ) due to the assumption of a single density value
throughout the campaign.

Specific comments:

Paragraph 3.1, page 31208, line 14 : Please replace (Zaveri et al., 2012) by Zaveri et
al. (2012).

Paragraph 3.2.2, page 31209, line 24-25 : Please indicate the three RH values.

Paragraph 3.4, page 31214, line 6 : Please replace (Setyan et al., 2014) by Setyan et
al. (2014).

Table 1: Please add references of the values used for model calculations.
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