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Context :  

In the last 10 years, researchers from LaMP and IGE have observed that new particle formation (NPF) was a 

frequent process at high altitudes, at Puy de Dôme, Nepal, Maido and during airborne studies, but in particular  

at the high altitude station Chacaltaya (CHC), Bolivia (5200 m a.s.l.). There, Rose et al. (2015, 2016) showed that 

NPF was occurring 60% of the time and significantly impacted Condensation Cloud Nuclei (CCN) concentrations, 

but they pointed out that the vertical extension of the process, as well as the chemical precursors for NPF were 

still unknown.  

 

Objectives / scientific questions :  

The international community was preparing a large field campaign at the CHC station to study aerosol properties 

from the Free Troposphere (FT) in South America in spring 2018 (SALTENA project). It was the goal of the NPF-

CHC project to contribute to this large international effort for a better understanding of NPF in this environment. 

 

Main results  

During the intensive period of the field campaign that took place in April-May 2018, a large set of 

instrumentation was deployed at 2 to 3 different altitudes to better understand the atmospheric dynamics taking 

place and hence be able to decouple sources from these dynamical effects. Instrumentation deployed included 

Api-ToF, CI-ApiTof, NAIS and PSM from U. Helsinki (Finland), SP2 from PSI (Switzerland), and SMPS from TROPOS 

(Germany), complemented with instrumentation from IGE and LaMP to duplicate instruments at different 

altitudes.  

Black Carbon (BC) concentrations are good tracers for transport of anthropogenic (combustion-based) emissions 

to the CHC station. Illustration 1a shows that BC concentrations peak during the morning rush hours in the valley, 

but later during mid-day at the CHC station when the Planetary Boundary layer (PBL) reaches the high altitude 

site. The first clusters detected using the NAIS at CHC appear at a time of the day that roughly corresponds to 

these PBL tracers arrival, suggesting that NPF are already initiated in the PBL or at its interface with the FT. 

Daytime vs nighttime chemical analysis of the clusters (Illustration 1b) shows that both sulphuric acid and organic 

compounds contribute to growing larger cluster particles during daytime. In order to study NPF taking place in 

the FT, daytime measurements at CHC are not appropriate, as the PBL influence is always there as shown by BC 

measurements. Therefore, there is the need to study NPF using nighttime air masses representative of the FT. 

This was the second goal the NPF-CHC project, with the development and operation of a new “Nucleation 

Potential” chamber. The principle is to introduce nighttime ambient particle filtered air in a chamber illuminated 

with realistic solar spectrum (PAR + UV) to evaluate if FT air masses have a potential to nucleate new particles. 

We first proposed in the project to use a PAM chamber that was available. But the volume of the chamber was 

too small to allow nucleation to occur and be detected with realistic light intensities, and the flowrate at which 

sampling can be performed did not meet our needs (PSM+CPC+ APiToF). Therefore, we developed a new 

chamber (illustration 2a) and tested its capacity to generate NPF events, by optimizing the light properties, film 

transparency, volume of chamber and residence time given constrains of the sampling instrumentation. The 

chamber was proved to be suitable for investigating the “nucleation potential” of a given air mass, as shown in 

illustration 2b. Unfortunately, considering the delay in funding to be available, the chamber could not finally be 

ready on time to be sent to CHC for the spring 2018 campaign with the rest of the instrumentation. 
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Illustration 1: (a) average diurnal variation of the BC 

measurements at different altitudes along the Valley for air masses 

originating from the La Paz sector (b) Example of a daytime and 

nighttime mass defect plot obtained from CI-APiToF data . 
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lllustration 2: (a) Picture of the “Nucleation potential” 

chamber that aims at measuring how the different air 

mass sectors (La Paz, Pacific Ocean, Amazonian basin) 

contain precursors to nucleation (b) example of results 

from “nucleation potential” experiments in the 

laboratory with particle filtered ambient air entering the 

chamber, and alternating light and no-light periods to 

quantify UV-induced new particle number fluxes.  

Future of the project : Data acquired during the Saltena field campaigns are still being analyzed. We had two 

international data analysis meeting (Helsinki 2018, La Paz 2019) to discuss results and organize paper writing. One 

major need that was identified was to have a high spatial resolution Lagrangian backward simulations to be able 

to classify air mass origins, that appear to be not only La Paz, Amazonia and Pacific Ocean, but also from the 

volcanic area located further North of the continent. Since these simulations are now available, it will be possible 

to coordinate papers with a common air mass classification. A second field campaign may be organized in the 

near future, when we consider sending the Nucleation Potential chamber. 

Publications related to the project 

Articles from the Saltena campaign have not yet been published, nor results yet communicated in conferences 




