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1. Project description 

A neutral cluster and air ion spectrometer (NAIS) has been running 
at the Sphinx observatory since November 2019. The instrument 
measures air ion (0.8-42 nm) and aerosol particle (2-42 nm) number 
size distributions. 
Figure 1 shows the median number concentration in different size 
fractions (0.8-2 nm, 2-3 nm, 3-7 nm and 7-20 nm) during the years 
2020, 2021 and 2022. The number concentrations remained quite 
stable over the three years. A slight decreasing trend in the number 
concentration of 2-3 nm negative ions and particles seems to be 
present, perhaps indicating a reduction in new particle formation 
(NPF) rate.  
The most striking feature is the roughly one order of magnitude 
difference in the number concentrations of 0.8-2 nm positive and 
negative ions. This is due to very low number concentration of 
negative ions in this size range (10-30 cm-3). During about 3 months 
between 2020 and 2021 (2020-12, 2021-01 and 2021-02) the 
negative cluster ion concentration increased to about 75 cm-3, but 
remained low the rest of the measurement period (Figure 1A). 
 

Figure 1. Median number concentrations of (A) negative and (B) 
positive ions and (C) particles (positive polarity) in four different size 
fractions (0.8-2 nm, 2-3 nm, 3-7 nm and 7-20 nm) in 2020-2022. 
 

The reason for the difference in the positive and negative cluster 
ion number concentrations remains an open question. 
It was noticed that the postfilter in the negative polarity  
inadequately filtered the corona charger ions, so for the particle 
data positive polarity should be used. 
The number size distributions in Figure 2 reveal that the ion and 
particle number concentrations increase during the summer 
months and decrease during the winter months, which is especially 
clear in the Aitken mode sizes. This makes sense since emissions are 
likely increased during the warmer months. 

Figure 2. Number size distribution time series of (A) negative and (B) 
positive ions and (C) particles (positive polarity).   
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Figure 3 shows a NPF event classification for the year 2020. Roughly 
20% of the classified days show a NPF event and about 36% show 
no NPE events. Most of the days are classified undefined (~44%) 
which means that the number concentration in the nucleation 
mode increased, but there was no growing particle mode starting 
from the smallest detectable size. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Manually done NPF event classification for the year 2020. 
The classification is based on Dal Maso et al. (2005).   
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