The manuscript by Brean et al. describes measuitsnfiremm Beijing during spring/summer
2017. The main instrument deployed was a nitragmital ionization atmospheric pressure
interface time of flight mass spectrometer (CI-ARM) for the measurement of sulfuric acid
and highly-oxygenated organic molecules (HOM). Othmeasured parameters include the
particle size distribution, cluster and nanopagticbncentrations, meteorological conditions
and mixing ratios of certain trace gases {SROs, Osz). A proton transfer reaction mass
spectrometer (PTR-MS) measured the mixing ratiogsoprene, monoterpenes and- C
benzenes. The main focus of the paper lies ondbkerghtion of the observed HOM signals and
relating these to observed new particle formatienés. One conclusion is that the occurrence
of nucleating clusters correlates with peak sutfagid concentrations, whereas the peak HOM
concentrations occur at a later time and are thtiser related to particle growth than to
nucleation. The authors further speculate that thigi@mine (DMA) together with sulfuric acid
(SA) could be responsible for nucleation due todhservation of some SA-DMA-containing
species. The present study describes the HOM sigma mega-city environment where both
anthropogenic and biogenic emissions are relevaig.therefore an important contribution
because previous studies mainly focused on envieotsrwhere biogenic emissions dominate
(e.g., Hyytiala Finland or the Southeastern Uni¢ates). The manuscript is very well-written
and structured. It is also very much appreciatatidtfull list of identified signals from the ClI-
APi-TOF mass spectra is provided in the supplenmmgntdormation. One flaw of the present
study is that no information on H@nd RQ is provided although the authors state that these
compounds have been measured. Furthermore, |tatlksome more information can possibly
be retrieved regarding the relevant nucleation raeidmn. Suggestions for further data
evaluation in this direction are provided below.v&al further specific suggestions for
improvements are listed in the following. Thesewdtide implemented before publication in
ACP.

L27: please define the used acronyms (VOC, BVOC)

L27: It would be good to mention already in thetedagt when the data were taken (month and
year).

L37: “Os is lower on the days with higher HOM concentragio his sounds as if £nhibits
the HOM formation. Can this just be coincidence thsre are relatively few days of
measurements?

L135: 3 sccm of carrier (sheath?) gas flow foridvery low as this flow is typically on the
order of 20 to 30 sIm in CI-APi-TOF instrumentsegse check. In addition, only one unit for
the flows should be used (currently Lpm, sccm aliell &re used).

L145: Usually the nitric acid trimer (m/z 188, |.6INO3).NOs") yields a rather high signal in
nitrate CI-APi-TOF spectra, too. If this signal n®t observed it points to rather strong
fragmentation of cluster ions. Is the trimer sigmaksing completely? Furthermore, it is
mentioned here that all signals are normalized thighprimary ion count rates; however, in the
figures this normalization seems to be missing. Steement here also contradicts the
statement in L149/150 (*... all values are reportedignal intensity, ions/s.”).



L149/150: Rather than reporting signal intensitgné/s) | highly recommend to report
normalized signals in all figures, i.e., the ddtawdd be normalized by the sum of all primary
ions (m/z 62, 80, 125 and 188, if present). It wicalso be good to mention that the conversion
constant (from normalized counts to concentratiomg)pically between a few 2@nd x10°
molecule cIT? (see e.g., Kiirten et al., 2012). In this way #seler can get an idea of the rough
HOM and sulfuric acid concentrations. One furtheggestions relates to the fact, that
concentrations of S£and OH were measured along with the condensaindn Brom these
data the HSQy concentration can be estimated (using a simpéggtstate assumption for the
main source and the sink 06$y). In this way, an estimate for the calibration stamt can be
derived.

L150: It would be good to mention typical values fbe mass resolving power and mass
accuracy.

L165/166: Please swap the order of the reportesl reimges as the LongSMPS is mentioned
before the NanoSMPS.

L168 and L170: The term “saturator pressures” &lusere; however, in the PSM the saturator
flow rates are varied in order to achieve differdiethylene glycol supersaturations; this should
be clarified.

L172: It is not clear what is meant by “similar la@for of the upper and two lower size cuts”.
Do the authors mean that the concentrations fdiother and upper two size channels typically
correlate very well?

L187: It is mentioned that OH, R@nd HQ concentrations were measured, yet, none of these
data are shown. To my knowledge the present stutheifirst ambient study where HOM3,0
OH, HG: and RQ were measured simultaneously. Therefore, a ldddoe learned about the
different HOM formation pathways (e.g., if cert&i®©OM originate rather from reactions with
OH or ). It would be great if somehow the K@ata could be incorporated in the data
analysis.

Figure S1: please show the (normalized, see comateve) HSQ; signals on a log scale
L209: delete one of the “that”

L221: | think some of the signals cannot be unamnbigly identified, e.g., the mentioned sum
formula could also be written asisO2(HNOs)2 or GHsNOs(HNOs), where the HN@could

be coming from the charger ions (i.e., (HYDIOz™ or (HNG3)NOs™ rather than N@). One
way to test this hypothesis is to check if the 888 signals correlates with m/z 225 (this could
be the same neutral molecule just with one less fign the charging process). | also think
that this possibility of ambiguity exists for soréher nitrogen containing species, which
affects the evaluation of the oxidation state valsigown in Figure 1. Although the question of
ambiguity cannot be ultimately resolved it shouddnbentioned and discussed briefly.

L245/246: Schobesberger et al. (2015) provide aileet list of observed signals in the
nucleating system of sulfuric acid and ammonianitioeir observations prominent signals for
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the reported masses (m/z 344 and m/z 362) seeer nafikely. | would also be surprised if
just these two mixed ammonia-sulfuric acid peaksashp in the spectra without any others.
Have the authors considered the isotopic distrmstiof the assigned signals in their analysis?
Sulfur has a distinct isotopic pattern; thereftine,assigned formulas in Table S2 for the sulfur-
containing species could be checked by considen@gsotopes.

L267/268: As mentioned before, it would be greahdre information on HOand RQ could
be provided.

L295: the plot does not show concentrations butalesignals
L344: J(O1D) is not shown in Figure S1

L347: neither @nor HOM are shown in Figure S2

L410: in the PSM particles are grown within the denser

L411 and L412: Can the authors at least speculbate @mpounds cause these signals? If they
are from (in)organic compounds{®, NHz, H.SQ: and maybe amines) the number of possible
combinations should not be too large.

L420 to 430: The possibility of sulfuric acid-aminacleation should be further discussed. To
me it seems very unlikely that only selected SA-DMlAsters show up in the spectra. For
nitrate CI-APi-TOF measurements a detailed studsutftiric acid-dimethylamine clusters has
recently been presented (Kirten et al., 2014). Shaty has also shown that DMA together
with sulfuric acid forms new particles very effinigy; therefore, tiny amounts (pptv) should
suffice for efficient nucleation and the presenE®MIA in clusters is already evidence that
DMA is assisting in NPF. | suggest to search father DMA (or other amine) containing
clusters and to check if ambiguity can be ruled eu., that the clusters with DMA and sulfuric
acid are not due to some other (organic) compotihs can be done by taking into account
the isotopic patterns. In addition, in Table S2 ofthe listed clusters is,;8/,NHSQs™ (i.e., a
Cz-amine clustered with the bisulfate ion). This tdnsloes, however, not exist as the Lewis
base (HS®) does not form a stable cluster with a strong l§@sexmine) unless at least two
further acids (HSQy) are present in the cluster (Ortega et al., 2814ten et al., 2014).

Figure 2: Is this MD plot corresponding to a penmiden NPF is occurring? It would be good
to show a second MD plot for another day (same tifrday) when no NPF is occurring just to
see what signals could make the difference. Intexidithere seem to be really prominent peaks
(negative MD) at m/z of ~500 and ~700. Have theesponding compounds been identified?
Do these signals show a distinct diurnal patteth Wwigher concentrations during NPF?
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