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We thank the referee for their review and recommendations to improve the paper. The
two main recommendations are separately addressed below.

Referee 2: “2) there is a temperature dependence for the minor channel at low
pressures, published by Bean et al. (2003), that predicts lower yields of HOONO
at lower temperatures, as predicted here.”

To address the temperature dependence identified by Bean et al. (2003), we have
amended the text in the conclusions as follows:
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The update to the temperature dependency may relate to emerging litera-
ture on HOx/NOx reactions. For instance, a second channel for the HO. +
NO2 reaction forms isomers of HOONO (Nizkorodov and Wennberg, 2002).
These isomers can photolyze or dissociate to reform HO. and NO2 thereby
reducing the net forward reaction rate. The formation rate is temperature
dependent (Bean et al., 2003), as is the fate. Given the uncertainty in fate,
HOONO is not explicitly simulated in this study although HOONO may con-
tribute to the findings here.

(continued in second part of response)

Referee 2:“1) Does the analysis shed light on the possibility of a small (1-2%)
yield of the HNO3 channel in the HO2+NO reaction, observed experimentally
Butkovskaya, LeBras and co-workers? My guess is that even a small yield is
inconsistent with the current results, unless offset by even larger reduction in
the rate of R12.”

As the referee points out, the possibility of a small yield of HNO3 from HO2 + NO was
not accounted for in this study and has the potential to influence the results. Based
on the temperature sensitivity described by Butkovskaya et al. (2007), we calculate
the branching ratio to be between 0.63% and 0.65% for the “all” and “initial” condi-
tions. To be conservative, we performed sensitivity simulations with a yield of 0.7%
and 1%. At 0.7% the inferred k(NO2+OH) is 63% of the base value, and at 1% the
inferred k(NO2+OH) is 60% of the base value (compare to the 78% value in the stan-
dard results). These results do not account for water vapor enhancements described
by Butkovskaya et al. (2009). These enhancements were only characterized at 298K,
and Butkovskaya et al. (2009) conclude the article with the following statement: “since
the observed water effect appears to be potentially important for atmospheric model-
ing, the measurements of the water enhancement factor will be extended to cover as
much as possible the ranges of tropospheric temperatures and pressures.” Further
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study is needed to account for the role of water vapor and establish a parameterization
that is appropriate for the upper troposphere.

As expected, adding a HNO3 yield to the HO2 + NO reaction enhances the inferred
reduction of the rate R12. The HNO3 yield could also enhance the suggestive reduction
to k(HO2+NO) (0.95 of base value in Figure 4c). We believe that fully accounting for an
update, such as the Butkovskaya et al. (2007) would require a multi-variate inference
approach. Although we find the interaction of rates to be very interesting, we believe
that introducing a multi-variate approach is outside the scope of this paper, but could
be explored in subsequent work. To address this, we have added the following to the
paragraph started above:

Also the formation of HNO3 from HO2 + NO (e.g., Butkovskaya et al., 2005),
has the potential to further reduce the inferred R12 value. The inference
framework in this study uses a univariate approach that will not account for
updates to multiple uncertain rates. Updates to recommended rates, which
are used as the base mechanism for this paper, could alter the inference
values reported here.

Referee 2: “Pg 14. Line 3 ‘was also be”’

This has been corrected.
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