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General Comments:

This manuscript reports on investigations of the temperature effects on the secondary
organic aerosol (SOA) formation from ozonolysis of beta-pinene in the flow tube re-
actor. The authors found that SOA yields do not steadily increase as temperature
decreases, indicating that SOA yields cannot be explained by a solely conventional
partitioning theory and need an additional pathway through the reactions in the particle
phase. The importance of heterogeneous reactions as an additional mechanism for
the SOA formation has been also suggested in the recent investigations by many other
researchers (1-7). Thus, the revaluation of temperature effect on SOA yields is a timely
important subject in the atmospheric chemistry community. Overall, the manuscript is
scientifically well written and appropriate for ACP. | recommend the manuscript to be
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published after meeting the following comments.

1. How can the SOA composition within a short time scale in the flow reactor be related
to the SOA composition formed for several hours in lager chambers or in the ambient
air?

2. All the experiments reported in this study have been operated for the dry air which
is not relevant to the realistic atmosphere. What is the tendency of temperature depen-
dence of SOA formation in different humidity close to ambient conditions?

3. Instead of fitting the parameters to experimental data, the authors should provide
the appropriate criterion to evaluate temperature dependence of partitioning and het-
erogeneous reactions on SOA vyields. For example, when partitioning is dominant in
SOA formation, the temperature effect on SOA yields may be explained mainly by va-
por pressure of organic products through the Clausius Clapeyron equation. Then, the
deviation from the partitioning aspect can be related to the particle phase reactions.
What are the suggested criteria by the authors to the community?

4. In comparison, the authors should provide the implication of this study to other SOA
formation from various terpenens or aromatics. For example, the study by Takekawa et
al. reported that temperature effects are much sensitive in SOA from photo-irradiation
of alpha-pinene than SOA in aromatics. Do the previous studies imply that heteroge-
neous reactions in the aromatic SOA are more significant and also assist the current
study of temperature effects on SOA formation?

Specific comments:
Line 9, p 10279: Why is the flow rate of the sheath air changed?

Pages 10284 and 10280: The two statements for the OH scavenger effects were con-
tradictory. It needs to be clarified.

Lines 16-18, p 10279: It is hard to understand how the sheath air is re-established for
equilibrium. If the shear air does not have the same gas concentration with the reactor,
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the organic compounds can be off-gassed from SOA and sequentially the SOA yields
are affected by the sheath air.

p 10280: Current calculations of the consumption of [beta-pinene] based on the as-
sumptions of ozone is not a solid method for the yield quantifications. In particular,
beta-pinene is also consumed by OH radicals which are produced from ozonolysis
of beta-pinene. The beta-pinene reaction with an OH radical reaction is much faster
than those with ozone. If included, the consumption of beta-pinene by an OH radical
reduces the SOA yields.

3rd paragraph on page 10286 and Table 3: The authors suggested that the changes in
stoichiometric coefficients (alpha values) for the gas phase products are necessary to
fit the data. This indicates the altercation of the gas phase reactions and products. Ini-
tially, authors emphasize the additional particle phase reactions and their influence on
temperature effects on SOA yields. Such particle phase reactions should be indepen-
dent from the gas phase reactions and not modify stoichiometric coefficients. If occurs,
the partitioning behavior or partitioning coefficients would be more likely affected by
the particle phase reactions. The fitting parameters in Table 3 should be reconsidered
based on the property of the particle phase reactions.

Lines 11-12, p10283. Please provide simple explanation for why the number concen-
tration generally decreases with decreasing temperature.

Lines 9-23, p 10285. The humidity conditions in the previous studies were various.
Some studies were performed in the dry air like authors’ study, and some employed
ambient humidity conditions. Authors should consider potential difference in SOA com-
position in different humidity.

It is suggested that heterogeneous reactions may influence SOA yield with respect to
temperature. How do rate constants for these types of reactions vary with temperature?

In conclusion section, if authors can also include implication of this study to the recent
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investigation of heterogeneous reactions in SOA (please see the references:(1-7)), it
will be very useful for the community.

Technical comments:
Please, include humidity in the experimental section.

Line 20, p 10280: It is assumed that OH formation is independent of temperature.
Please provide a reference for this statement.
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