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The manuscript by Du et al. entitled 'The design and characterization of a High-
Performance Single-Particle Aerosol Mass Spectrometer (HP-SPAMS)' describes the
development and improvement of single particle mass spectrometry in the inlet system,
higher detection efficiency and hit rate, and greatly improved mass resolution in the
analyzer. The results shown here impressively demonstrate the possibilities of this
technology and clearly show advantages and actual scientific questions, which will be
addressed here.

However, questions remain and should be discussed and improved before publication.
Overall, this manuscript should be accepted for publication after improvements focused on
the specific comments below.

More general comments:

- Add spot sizes for ionization and sizing lasers.

- Add energies of ionization lasers of SPAMS and HP-SPAMS because it highly influences
the hitrate.

- Define 'hitrate' (' of mass specs in relation to # at PMT2 ??)



- The detection efficiency is given in % -> in relation to what? How is the higher repetition
rate of the newer system and its timing electronics taken into account?  

- Figure 4: PMT2 is of course always lower in signal number and therefore detection
efficiency, why is the detection efficiency in (d) with all errorbars the same as for PMT1?
This should at least show a difference due to the divergence of the particle beam.

- Figure 4: Please add data from CPC for better understanding of the detection efficincy
and normalize to to sample volume, so that the two systems can be better compared.

- Figure 6: please also add a plot as the third one for the (non-HP) SPAMS.

- Figure 7: right side y-axis update to #/time (24 h ??)

- Figure 7: normalize to sample flow (ml/ccm^3 -> like SMPS)

Line 95: Why is this size used? Is there the possibility to use also even larger sized orifice
with higher flows and even more particles? Is the flow through the aerodynamic lens also
higher or is it the same as in the older version?

Line 176: Not in every case the number of particles is 10 times as high, for NaCl particles
the difference is sometimes only about one third. Furthermore, as shown in Figure 4, the
difference is size and particle type dependent. Please revise formulation more precisely
and elaborate.

Line 183: Compared to what number? PMT2 or CPC? Please add information on count
number of CPC 1/ccm^3

Line 183/184: Both are decreasing with smaller particle sizes, please revise formulation
more precisely and elaborate.

Line 209: Should be: ...SMPS, HP-SPAMS, and SPAMS respectivley... change word order

Line 210: This is a total value not taking into account the sample flow rate, please add



normalized values.

All in all, the first paragraph in the results section (lines 159 - 194) is very confusing and
should be fundamentally revised. The comparisons with the previous and older
measurement system are misleading in this form, since no laser energies and spot sizes
are given and the results have not been normalized. This will make the difference between
the systems considerably smaller, nevertheless this is a very good and useful
improvement of the technology. 
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