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A schematic and dimensions of the concentrator stages are provided in Figure S1. Figure S2 shows results of the OPC side-by-side measurements to ensure agreement between the two instruments used to determine enrichment factors (EFs). INP enrichment factors depending on the calculated cumulative fraction (CF) of the aerosol at the Jungfraujoch research station are shown for particle sizes of 465 nm (Figure S3) and 721 nm (Figure S4). Number size distributions for cases with CF above and below 0.95 are shown in Figure S5 a and b. 

A time series of AMS measurements is presented in Figure S6 and the time periods used to determine such AMS EFs are given in Table S1. AMS particle mass size distributions for two cases are shown in Figure S7 and Figure S8. ALABAMA measurement periods are listed in Table S2 and a cluster analysis is presented in Figure S9 and discussed in Text S1.
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Figure S1. PFPC stages side, top and bottom view with dimensions. Schematic is not to scale. 
[image: ]
[bookmark: _Ref526340454]Figure S2. OPC side-by-side measurements of ambient particles over 11.2 hours (left) and 10 minutes (right). Shown are the scatter plots for the size channels 0.3 to 0.5 µm and 0.5 to 1.0 µm, indicating that the counters agree to within at least 10%.  For particles between 1 and 5 µm, the ratio of the means of the particle concentrations measured during this time period was 1.04, but the temporal correlation between the measurements is poor given the small number of particles counted. Overall, these measurements indicate that the accuracy of the two OPCs is at least at the 10% level, which is within the counting uncertainty.
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[bookmark: _Ref526341128]Figure S3. INP Enrichment factors determined from measurements with the HINC, FINCH and FRIDGE chambers plotted against the calculated cumulative fraction obtained for particles of 465 nm from OPS data. The uncertainties in the plot are one standard deviation values calculated for the vertical axis from the individual uncertainties of the INP   measurements and for the horizontal axis from the individual OPS measurements.
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[bookmark: _Ref526341135]Figure S4. INP Enrichment factors determined from measurements with the HINC, FINCH and FRIDGE chambers plotted against the calculated cumulative fraction obtained for particles of 721 nm from OPS data. Uncertainties as in Figure S4. 
[image: ][image: ]
[bookmark: _Ref526341159]Figure S5 (a) Ambient particle number size distributions at the high altitude station for a time (Case 1) when the calculated cumulative fraction (CF) for 579 nm particles is above 0.95 (10.02.2017 13:21 to 14:15) and for another time (Case 2) with CF for this particle size below 0.95 (16.02.2017 17:16 to 18:09).  The INP HINC enrichment factor for Case 1 with CF > 0.95 was 1 and for Case 2 with CF < 0.95 was 20. (b) Cumulative fractions as a function of particle diameter for both cases calculated from OPS measurements. 
[image: ]
[bookmark: _Ref526341172]Figure S6. Timeseries of AMS measurements. The times selected and the corresponding AMS EFs are presented in the table below. Sum AMS refers to the summed mass concentrations. 
[bookmark: _Ref526341181]Table S1. Time periods of AMS measurements on February 18th, 2017 and corresponding calculated EFs.
	
	
	EF #2
	EF #3

	
	Time period total inlet
	13:02 – 13:12
	14:14 – 14:24

	
	Time period PFPC
	12:52 – 13:02
	14:24 – 14:34

	Organics
	
	3.7
	7.0

	Sulfate
	
	9.1
	7.2
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[bookmark: _Ref526341320][bookmark: _Ref526341196]Figure S7. AMS mass distribution as a function of size during measurement downstream of the PFPC from 11:22 to 13:02. In general, given the short period of analysis, the uncertainties in the mass measurements at large sizes (greater than roughly 500 nm) are particularly large. 
[image: ]
[bookmark: _Ref526341211]Figure S8. AMS mass distribution as a function of size during measurement downstream of the PFPC from 14:24 to 14:34. In general, given the short period of analysis, the uncertainties in the mass measurements at large sizes (greater than roughly 500 nm) are particularly large. 

[bookmark: _Ref526341266][bookmark: _Ref526341256]Table S2. Time periods of ALABAMA measurements on February 18th, 2017 used for the calculation of the particle-type dependent EFs. Periods without strong local particle emissions were selected. Additionally, the numbers of applied mass spectra are listed next to each measurement period.

	
EF calculations
	
	

	
	EF #1
	No. spectra 
	EF #2
	No. spectra

	Time period PFPC inlet + PFPC
	11:50 – 12:00 LT
	1874
	14:50 – 15:00 LT
	2105

	Time period PFPC inlet only
	13:10 – 13:20 LT
	932
	14:13 – 14:23 LT
	815

	SIZE DEPENDENT INFORMATION
	
	

	
	
	No. spectra
	

	Median particle diameter of clusters
	10:18 – 11:08 LT
	4783
	

	Fractional size distribution
	10:18 – 11:08 LT
	4783
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[bookmark: _Ref526341341]Figure S9. Fractional size distribution of particles types (clusters) identified by ALABAMA during a measurement without the PFPC. 20 clusters were prescribed for the analysis algorithm; cluster 20 represents the unassigned particles. The purple line represents the absolute size distribution of all particles analysed by ALABAMA.

[bookmark: _Ref526341363][bookmark: _GoBack]Text S1. The presented clusters and their abundances were obtained by applying the fuzzy c-means algorithm (e.g. Hinz et al. 1999; Bezdek et al. 1984) to the ALABAMA mass spectra, with 20 random class centers chosen as starting conditions. It is beyond the scope of this paper to discuss the composition of each particle cluster but two clusters, C0 and C12, are discussed below. 

For the EF calculation, the cluster fractions during the time period listed in Table S2, related to the total number of detected particles at the same period, were used. The particle detection in ALABAMA takes place before ablation/ionization and was without limitation during times with enhanced particle concentrations when using the PFPC. The median diameter size of the clusters was obtained from an earlier time period on this day (Table S2) with stable particle size distributions. One of the clusters with the smallest particles is Cluster 12 with a median vacuum aerodynamic diameter of 427 nm. The signal intensities of elemental carbon (EC)-related mass-to-charge ratios (m/z) of 12, 24 and 36 dominate the positive averaged mass spectra of Cluster 12 , with lower intensity K signals (m/z 39, 41) and signatures of organic carbon (OC) as m/z 27, 29, 37, 43 (Spencer and Prather, 2006). In the negative mode spectrum, the signal of m/z 26 (CN-) dominates with lower intensity signals at m/z 24 (C2-), 25(C2H-) and 97 (HSO4-). Overall the cluster is dominated by EC and K, with little indication of atmospheric aging. In particular, m/z 43 (C2H3O+) is a commonly used marker for aged organics (Qin et al., 2012), although it may alternatively be identified as C3H7+ or C2H5N+.

For Cluster 0, the median vacuum aerodynamic diameter is 899 nm. The positive averaged mass spectrum is dominated by OC signatures, with additional high signals of nitrogen-related peaks at m/z 18 (NH4+) and 30 (CH4N+ or NO+). In the negative mode, Cluster 0 is dominated by a strong peak at m/z 97 (HSO4-) which might be related to sulfate with possible signatures from organosulfates as m/z 141 and 155 (Froyd et al., 2010). Overall, the cluster is dominated by ammonium sulfate related compounds and OC, with evidence of more aging than the previously discussed Cluster 12 (signal intensity of m/z 43 in Cluster 0 is roughly then times higher to Cluster 12).
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