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Interactive comment on “The mathematical principles and design of the NAIS – a spec-
trometer for the measurement of cluster ion and nanometer aerosol size distributions”

by S. Mirme and A. Mirme

General recommendation:

The authors introduced an instrument for measuring nucleation mode aerosol parti-
cles. The Nanometer aerosol and Air Ion Spectrometer (NAIS), as the authors call the
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instrument, is already widely used in atmospheric measurements. Therefore, this pa-
per is really needed. I recommend publication in AMT. Nevertheless, there are some
issues to be resolved, mainly related to updating citations and providing more details,
which help understanding of the instrument for the users.

General comments:

-It should be mentioned more clearly what is the size and time resolution of the NAIS?
-How are the transfer functions in comparison to other mobility spectrometers? -What
are the main advantages and disadvantages of the NAIS? -How are multiply charged
particles taken into account in the mathematical model? -What kind of limitations does
it cause to the NAIS spectra that the >40 nm size range is not measured? -Is the
charging efficiency the same for the both polarities? Which polarity is plotted in Fig.
3? How would the plot look like for the other polarity? -The problematics of the particle
mode spectra in the sub-2 nm size range is not really addresed at all. Asmi et al.
(2009) and Manninen et al. (2011) reported that the lower detection limit of the NAIS
is ∼2 nm.

Spesific comments:

Abstract: Why did you change the name of an instrument which is widely already used
and several publications are written? The Neutral cluster and Air Ion Spectrometer
(NAIS) is already established name for the instrument. In my opinion, changing that
name for this instrument is not correct.

Introduction: Page 7406, lines 15 onwards: Citations should be updated when sum-
marizing the current status of sub-3 nm aerosol particle measurements. There are
alternative methods nowadays to measure also the size distirbution at sub-3 nm size
range e.g. a scanning Particle Size Magnifier (PSM, Vanhanen et al. 2011) and e.g.
sudies reported by Jiang et al. (2011a,b) and Kulmala et al. (2012 and reference
therein).
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Page 7406, line 26: reference to Wiedensohler et al. (2012) paper should be added
when the SMPS and DMPS measurements are mentioned. The authors should also
notice the importance of this paper as motivation to their work. Wiedensohler et al.
(2012) showed that the disagreement between standard mobility spectrometers below
20 nm is significant. Thus, alternative method to measure nucleation mode is needed,
such as the NAIS.

Page 7407, lines 4-7: Perhaps you could consider citing a paper by Hirsikko et al.
(2011) when talking about different ion measurement. They are well reviewed in that
paper. Hirsikko et al. paper should be also mentioned in the last chapter of the results
and discussion when talked about ambient measurements with the NAIS.

Methods: Page 7408, line 19: “There are more than ten NAIS instruments in use today.”
Please update if needed? Page 7415, line 19: Define what is ARMA?

Calibration methods: Page 7419, line 26-28: Why are the particle losses of the inlet
tract not a measurable parameter in the calibration?
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