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This is an interesting manuscript describing the technical set-up and calibration
experiments of the AMICA instrument with demonstrating results for various aircraft
campaigns. The technical part is described well, while the performance of the instrument
and the molecular spectral interpretation could be better explained. As such I recommend
substantial changes to the manuscript before accepting it for publication.

In the abstract precisions are given for the various molecules, but within the text these
precision data are not convincingly confirmed.
Line 77 the description of the ICOS set-up refers to Fig.2. This an informative figure,
but fails to give clearly optical beams paths from laser to detector.
Line 258, the trace gas inlet is rear facing, considering the pressure problems at high
altitudes (line 560), it could be better discussed why the inlet is rear facing. Taking into
account the position is of the inlet on the aircraft cabin, distance of inlet to the cabin,
boundary layer around the plane at high altitudes. Why not using a Pitot-like tube,
taking advantage of the dynamic pressure?
A proper Figure (picture) of the inlet and transfer line will be helpful.
Line 130, next to the temperature control of the instruments, it is helpful to describe
the heat transport resistance value of the foam, used on the ins of the enclosure walls,
to keep the temperature of the AMICA within limits.
Line 460 and below: I to have objections with the word “absorption band” when an
absorption line is meant. Maybe except for ozone all measured absorption features are
single molecular lines.
Line 460: The ICOS description for measuring OCS, CO2, CO and H20, is not
convincingly describing the performance of the instrument. The mirror reflectivity is
given in Table 3, what is the effective optical path length related to this? Taken the line
strength and broadening effects into account and the noise of the detector, what are
the expected detection sensitivities for these gases. How are these related to the real
detection sensitivities (e.g. Fig. 7, 8) under lab conditions and flying conditions. What is
the Noise Equivalent Absorptions Sensitivity of the instrument (see: Paul et al.)?
The same clarifications should be made for the other two wavelength regions described
in 4.2 and 4.3.
Line 475: A discussion is made about the compromise of Leff, for strong CO2



absorption and weak OCS absorption, and that the broadened CO2 peak reduces
sensitivity. It is unclear what the outcome of this discussion was and why a broadened
CO2 peak should reduce sensitivity?
Line 480, a fit is made; is this a Voigt fit?
Line 536, a low mirror reflectivity is chosen for the setup, although HCN, C2H2 and N20
concentrations are too low to be observed. What argument is made to install this low
mirror reflectivity?
Figure 10 lower panel, the fit deviates quite from the experimental observation, giving
a systematic offset in the mixing ratio fits (Fig 11). Observing the spectrum, it seems
that there is broadband background change in absorption over the wavelength range.
Such a change is not taken into account in the fit? This would even make the fitted
ozone concentrations lower than the standard.
Reading the manuscript from paper, it is very difficult to read the figures properly. The
letter height of figures 5,6,7,8,10,11 are too small (<1 mm, I had to use a magnifying
glass). Besides the color of the figures could be also taking care of (yellow is very
difficult to read).
For Fig 6, 10 and 12 the upper and lower panels have reversed wavenumber scales as
compared to each other, which makes tehm difficult to compare.
For Fig. 6 lower panel, the difference between fit and data is very difficult to observe. I
suggest also to show its difference in a separate panel (its residue)
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