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Table S1: 13-Component VOC mixture in nitrogen. Concentrations displayed are accurate to 10%.

Standard Compound CAS# | Concentration (ppbv)
Methanol 67-56-1 1000
Acetonitrile 70-05-8 1000
Acetaldehyde 75-07-0 1000
Acrylonitrile 107-13-1 1000
Acetone 67-64-1 1000
Isoprene 78-79-5 1000
Methyl Ethyl Ketone 78-93-3 1000
Benzene 71-43-2 1000
Toluene 108-88-3 1000
m-Xylene 108-38-3 1000
1,2,4-Trimethylbenzene | 95-63-6 1000
a-Pinene 80-56-8 1000
B-Caryophyllene 87-44-5 100
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Table S2: Measured and Calculated Analyte Sensitivities of the AIM reactor in [I]” mode. These sensitivities were
reported in the literature for the AIM IMR operated at 50 mbar (Aggarwal et al., 2025; Riva et al., 2024; Wang et al.,
2026). The AIM inlet in our experiments for the Portable-TOF-CIMS was operated at 100 mbar. A sensitivity in [I]-
mode was experimentally determined for formic acid (CHOOH) and is shown in the table below as 8.4 ncps/pptv and
is bolded. Using the ratio of this as the lower bound and the collision limited sensitivity as the upper bound we
calculated the sensitivities of the AIM operated at 100 mbar for the other species we detected in these experiments.
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Analyte | Xeported Sensitivity Calculated Sensitivity

@50 mbar (ncps/pptv) | @100 mbar (ncps/pptv)
HONO 6.5 220
HNO3 15.0 30.0
C2H402 1.0 34
HCOOH 2.5 8.4
C6H1005 15.0 30.0
C5H1003 15.0 30.0
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Figure S1: Time-series showing reagent ion switching every 15 minutes from [Br]™ to [Bz]* and the normalized analyte signals
resulting from the different ionization strategies. The reagent ion signals [Bz]+ and [Br]- are plotted in ion counts per second, and

the nitric acid and ammonia is plotted in ncps.
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Figure S2: (a) Raw signals recorded during the calibration for the instrument, tracing the [Bz]* reagent ion signal pre-normalization.
(b) Annotated signals to track the abundance of the reagent ion signal while different concentrations of analytes were introduced
into the inlet of the AIM reactor.
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Figure S3: Relationship between resulting analyte signal and fraction of reagent ion remaining for the detection of a-
pinene using a [Bz]+ ionization strategy following the introduction of a high concentration of solvent to the inlet to force
reagent ion depletion. The resulting normalized analyte signal remains roughly constant until a remaining fraction of
40  0.5-0.6 remaining after which normalization errors rapidly increase.
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Figure S4: (a) Mobile driving measurements of HONO using iodide chemical ionization detection. (b) Zoom in on area of higher
anthropogenic activity tracing HONO. (c) Representative timeseries of different analyte traces during the driving measurements,
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sensitivities are: 22 ncps/pptv, 30 ncps/pptv, 3.4 ncps/pptv, and 8.4 ncps/pptv for [I[HONO]-, [IHNOQOs]. [IC:H40:]", [IHCOOH]",

respectively. Further information on sensitivities are shown in Table S2. Sources: Esri, HERE, Garmin, NGA, USGS | Powered by

Esri.
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Figure S5: (a) Mobile driving measurements of m/z; consistent with C7HsO", a suspected woodsmoke tracer using benzene ion
chemical ionization detection. (b) Mobile driving measurements of m/; consistent with [NH3CsHe]*, the adduct of benzene with
ammonia. Both [C7HsO]* and [CsH¢NH3]* are expected to be detected at ~collision limit.
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