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45 Figure S1: Schematic of the CLOUD chamber at CERN. Adapted from Kirkby et al. (2011).
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Figure S2. Correlation of the time series of ions identified by both the EESI-TOF and FIGAERO-CIMS for Experiment 1.

50 Figure S3: Mass spectra of EESI-TOF (blue) and Nitrate-CIMS (green) naphthalene oxidation products. The spectra are 
normalized so that the sum of all peaks is equal to one. Dimer region expanded in inset.
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55 Figure S4. (a) Particle size distribution for a naphthalene experiment without NOx (Experiment 2) (b) Time evolution of the 
sums of the monomer (sum of C8, C9 and C10 compounds) and dimer (C20) oxidation products from naphthalene measured 
by the EESI-TOF together with the total mass measured by the SMPS. 
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Figure S5. (a) Particle size distribution for a beta-caryophyllene experiment (Experiment 3) (b) Total EESI mass and total 
60 SMPS mass (c):Time series of selected beta-caryophyllene oxidation products as measured by the EESI-TOF (solid lines) 

and FIGAERO-CIMS (diamonds).
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Figure S6: Correlation plot of total EESI mass flux reaching the detector and mass from the SMPS for all the experiments 
65 analyzed in this work. The y-intercept of the linear fit is forced to pass through the origin.

Figure S7. Carbon number distribution for naphthalene SOA in the absence of NOx (Experiment 2) as detected by the EESI-
TOF (left) and FIGAERO-CIMS (right), coloured by number of oxygen. The fractional contributions to the total aerosol 

70 signal of nitrogenated and non-nitrogenated monomers and dimers in the FIGAERO-CIMS and EESI-TOF are shown in 
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insets.

Figure S8. Carbon number distribution for beta-caryophyllene SOA (Experiment 3) as detected by the EESI-TOF (left) and 
75 FIGAERO-CIMS (right), coloured by number of oxygen.

Figure S9: Scatter-plot of signal intensities of naphthalene oxidation products identified by both EESI-TOF and FIGAERO-
CIMS for Experiment 1, coloured by volatility. The solid blue lines represent the 10:1, 1:1 and 1:10 ratios.
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Figure S10. (left) Stacked modelled particle mass (above 6 nm) of total, ELVOC, LVOC, SVOC and sulfate (SA) particle-
phase naphthalene oxidation products. The ELVOC bin is an overflow bin and thus contains all compounds with log C* < -
4.5. Total SMPS mass overlaid as solid black line. (middle) Correlation plot of total mass from the aerosol growth model and 

85 the SMPS. Linear fit line is forced through the origin (right) Stacked measured concentrations of total, ELVOC, LVOC, 
SVOC, IVOC particle-phase naphthalene oxidation products from the EESI- TOF, assuming a uniform response factor, for the 
entire duration of Experiment 2. 
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90
Figure S11. Combined gas phase concentrations measured by the PTR3 and the Nitrate-CIMS, binned according to their 
estimated volatility provided by different parametrizations: (left) Donahue et al., 2011 (middle) Wang et al., 2020 (right) 
Stolzenburg et al., 2018. 
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95 Figure S12. Modelled particle phase according to different parametrizations (left) Donahue et al., 2011 (middle) Wang et 

al., 2020 (right). Stolzenburg et al., 2018. Active (HV field + fans) cleaning starting at 12:03 is not considered in the model. 

Note that the y-axis scale is different between panels a, b and c.
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Figure S13. Estimated volatility distributions of naphthalene oxidation products: (a) measured gas phase (b) modelled 
particle phase, and (c) particle phase measured by the EESI-TOF and (d) FIGAERO-CIMS. Relative contributions at 
maximum mass concentration of bins with log C* < -6 expanded in inset. 
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105 Figure S14. Example time series of ions overestimated and in good agreement in the EESI-TOF particle-phase data 
compared to the aerosol growth model results. Dotted lines correspond to measured EESI-TOF data while solid lines are 
modelled concentrations.

110 Figure S15. Example effect of changing the estimated volatility by 1 (middle) and 2 orders of magnitude (right) compared to 
the predicted one (left) for selected ions that appear more abundant in the EESI-TOF data compared to the aerosol growth 
model results. 
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