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Comments to Young et al. ACPD paper

The topic is very interesting and important one, and the MS can be published in ACP
after major improvements.

1) In introduction the recent findings of atmospheric nucleation should be mentioned
(e.g. Kulmala et al., 2007a). Particularly the finding of the size of recently formed clus-
ters in atmospheric conditions should be compared with present laboratory findings.

2) The closure between sulphuric acid source and sink with corresponding concen-
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tration should be investigated. During this investigation also the initial sulphuric acid
concentrations should be shown, not only the final (residual) ones. The assumption
that [H2SO4] = [OH] should be verified.

3) What is the status of Benson et al. MS?

4) CPC detection efficiency is a key point to consider. There is a clear need to make
a proper calibration and to show the results of the calibration. Water CPC and bu-
tanol CPC might give different values (see Kulmala et al., 2007b), and therefore proper
calibrations are needed. Also the obtained data should be shown.

5) Although there are a lot of results, they are not shown in the proper way. All results
should be given in tables. All results should also be given as a function of initial and
residual [H2SO4] not only residual. It is also important to plot results in X-Y plots.

6) Since the same residual [H2SO4] gives different nucleation rates there are some-
thing unclear in the experiments. In my point of view the time for one experiment is
probably too short. In several nucleation experiments (like in Viisanen et al., 1997) the
time is much longer. Other possibility is that the detection efficiency of used CPCs and
SMPS is not good enough to detect all nucleated particles.

7) It would be good to have some clear explanation why to use 4 and 19 s for nucleation
time.

8) The argument that [H2SO4] cannot explain the observed growth seems not be valid.
At least [H2SO4] can explain almost all the growth. However, proper calculations and
comparison should be shown.

9) On removal of O2: how it was determined? What was the concentration after re-
moval?

10) The main result figure (14) shows that at the nucleation rate [H2SO4] varies more
than factor of 10. It might also indicate the varying contribution of ions. It is important
to comment that. The recent findings by Winkler et al. shows that ions are activating
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(nucleating) much more effectively than neutral clusters or homogeneous nucleation
do occur (Winkler et al., 2008).
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