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Figure S1. Schematic diagram of the TROPOS made - HTDMA system. 855 

 

 

 
Figure S2. Ammonium sulphate (AS) calibration time series during the campaign using the HTDMA system. The 

corresponding RH for AS from the EPS model and TDMAinv toolkit by Gysel is on the right axis. 860 
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Figure S3. Calculated cluster number using elbow-K mean method. 
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 865 

Figure S4.  Mass spectra from AMS, with time series and mass fraction (a); the timeseries of PNSD and volume 

distribution with Kappa and eBC (b). 

Several events were encountered during the campaign, including high Particulate Matter (PM) mass concentration 

in the initial period with the first heatwave and temperatures close to 40° C. The total contribution of organics 

was higher than that of other constituents. The SO4 peaks seen during the campaign were thought to be attributed 870 

to either industrial emissions in Rouen (Northern side of Paris) or shipping emissions in the channel - Le Havre 

region, from Fig. 1. This could be attributed to NW winds. The OM (organic matter) and OC ratios varied, sharply 

dropping when a BC peak or rise occurred. Some burning plume events are encountered in the close vicinity of 

the measuring site. 

 875 

Figure S5. Meteorological temporal variation. 
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Figure S6.  Number fraction for all diameters, where F1 is GF<1.2, and F2 is GF>1.2. 

  880 

Figure S7.  Example of growth factor distributions measured at RH = 90 % of D0 = 200 nm particles (a, internally 

mixed) and (b, externally mixed with distinct modes). The red line represents the measured particle counts, the blue 

line represents the reconstructed measured distribution function, and the green line is the GF-PDF. 

The GF standard deviation or sigma (σ) of a GF-PDF was determined according to Eq. (C.6) in Gysel et al. (2009). 

The categorization or grouping is used to identify the modes in GF-PDF for all scans for all diameters over time. 885 

The number of modes of GF-PDF was considered to be the identification of sigma values over time series. Mode 

equal to 1 represents internally mixed particles, and most of the σ values associated with single mode are below 

0.08 and above is associated with large sigma and externally mixed particles. Grouping of σ in the present study 

is also used as a reference from (Sjogren et al., 2008 and C. Spitieri et al., 2023).  

GF-PDF equation for corrected GF by (Sjogren et al., 2008) 890 
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Figure S8.  Correlation between measured kappa (κHTDMA) and predicted kappa (κchem) for all sizes with and without 895 
filter/segregated. 

 

 

Figure S9. Time prop contribution of clusters with Growth factor and Chemical composition for 100 and 200nm 
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 900 

Figure S10. The mean GF-PDFs for the HCCT 2010 campaign at Schmücke. 

 

Table S1. Mean/Median values for the whole period 

 

 905 

Diameters 100 150 200 250

GF 1.41 1.49 1.55 1.58

κmeasured 0.24 0.29 0.35 0.36

κchem

κorg = 0.1

κchem

κorg = 0.2

F1-mean 0.24 0.17 0.15 0.15

F1-minimum 0 0 0 0

F1-maximum 1 1 0.9 0.9

F2-mean 0.75 0.82 0.84 0.84

F2-minimum 0 0 0.09 0.01

F2-maximum 1 1 1 1

0.21 0.21 0.21 0.22

0.348 0.349 0.35 0.35
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Figure S11. Diurnal Percentiles of the standard deviation σ for each dry size 

 

Figure S12. Showing the uncertainty for chemical composition, hygroscopicity Kappa’s (here for dia:200nm), and BC 910 
measurement (top); the mean kappa with error bar to show the uncertainty for each dataset for 100 & 200nm (bottom). 

The standard deviation and combined uncertainty method is used to calculate the uncertainty. For PNSD, 

uncertainty for each size is calculated. All files are attached in the supplementary folder.  
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Figure S13. The mass closure for data quality checks with MPSS and AMS + BC mass concentrations. 

The total mass concentrations (AMS+BC) are calculated, and density correction is applied with the effective 

density (𝜌) of individual species (Org, NO3, SO4, NH4, Cl and BC) from literature (Park et al., 2004; Kondo et 

al., 2011; Poulain et al., 2014). The agreement between mass concentration from both instruments is correlated (r 

= 0.93) with a slope of y = 1.11x + 1.06, which is suitable for data quality. 920 
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