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Validation of the H-DMPS/summation method: 15 

 16 

Figure S1 and S2 illustrate the verification of the H-DMPS/summation method for ammonium 17 
sulphate and sodium chloride. These experiments were conducted in the laboratory. Results 18 
obtained by the summation method were compared to calculations from two solublity models 19 
(“Pitzer” and “Tang”).  – based on Tang and Munkelwitz (1994). As can be seen for RH = 20 
92%, the H-DMPS/summation method agrees with the theoretical calculations within +/- 0.05 21 
for dry diameters > 50 nm. Below 50 nm, larger deviations were found, most likely due to a 22 
mis-balance in particle number concentration between the H-DMPS and the dry DMPS. 23 

Figure S3 illustrates a comparison of H-DMPS/summation method vs. H-TDMA growth 24 
factors, again using ammonium sulphate test aerosol under laboratory conditions. An inter-25 
instrumental comparison for RH = 88% basically confirmed an agreement of both methods 26 
within +/- 0.05 in hygroscopic growth factor. 27 

As regards comparisons with the H-TDMA for ambient aerosols, there are rather few data 28 
available. Figure S4 shows a comparison of H-DMPS/summation method vs. H-TDMA 29 
growth factors using ambient atmospheric aerosols during the FEBUKO field experiment 30 



(Herrmann et al., 2005). These data are now quite old and still relate to a premature version of 1 
the H-DMPS. At the time of measurement, the temperature regulation of the H-DMPS was 2 
less accurate, and the instrument was not yet optimized for particle losses. This is likely one 3 
of the reasons why Figure S4 showed larger deviations in DGF between the instruments than 4 
the previous Figures. 5 

In summary, we believe that the H-DMPS/summation method is a valid method, and useful to 6 
derive hygroscopic growth factors of ambient aerosols. Nevertheless, we also acknowledge 7 
the limited accuracy of the method, particularly in the diameter range below 50 nm. 8 
  9 
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Figure S1: Verification of the H-DMPS/summation method for ammonium sulphate particles: 3 
a) Particle number size distributions concentration measured by the dry DMPS (black; RH < 4 
2 %) and the humidifying DMPS (coloured; 30 % < RH < 92 %). b) Size-dependent DGF 5 
obtained by using the summation method. Figure S1b includes calculations from two solublity 6 
models: “Pitzer” - based on Pitzer et al. (1973) and Pitzer and Mayorga (1973) (see also 7 
Brechtel and Kreidenweis, 2000), and “Tang” – based on Tang and Munkelwitz (1994). 8 
As can be seen for RH = 92%, the H-DMPS/summation method agrees with the theoretical 9 
calculations within +/- 0.05 for dry diameters > 50 nm. 10 
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Figure S2: Verification of the H-DMPS/summation method for sodium chloride particles: 3 
a) Particle number size distributions concentration measured by the dry DMPS (black; RH < 4 
2 %) and the humidifying DMPS (coloured; 30 % < RH < 92 %). b) Size-dependent DGF 5 
obtained by using the summation method. Figure S1b includes calculations from two solublity 6 
models: “Pitzer” - based on Pitzer et al. (1973) and Pitzer and Mayorga (1973) (see also 7 
Brechtel and Kreidenweis, 2000), and “Tang” – based on Tang and Munkelwitz (1994). 8 
As can be seen for RH = 92%, the H-DMPS/summation method agrees with the theoretical 9 
calculations within +/- 0.05 for dry diameters > 50 nm.  10 
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Figure S3: Comparison of H-DMPS/summation method vs. H-TDMA growth factors using 3 
ammonium sulphate test aerosol. The sub-figures illustrate DGF for a) 150 nm particles, 4 
b) 50 nm particles, c) 100 nm particles. Triangles mark DGF by the H-5 
DMPS/summation method, while circles mark average GF derived from the H-TDMA 6 
instrument. Inter-instrumental comparison can be made for RH = 88% (red 7 
symbols).For the dry diameters 100 and 150 nm, the comparison basically confirms an 8 
agreement of +/- 0.05 in hygroscopic growth factor. Figure d) shows, as in Fig. S1 and 9 
S2, a comparison against the “Pitzer” solubility model. 10 
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Figure S4: Comparison of H-DMPS/summation method vs. H-TDMA growth factors when 3 
using ambient aerosol. These unpublished data were measured over the course of the 4 
FEBUKO field experiment (2001 and 2002; Herrmann et al., 2005). 5 
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