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1. Project description 

In this project we study the role of ice nucleating particles (INPs) in 
mixed-phase clouds. Jungfraujoch is an ideal place for that because 
it often is shrouded in clouds with temperatures below 0 °C. We 
started 10 years ago by sampling aerosol particles with liquid 
impingers to determine the concentration of bacteria and INPs 
active at moderate supercooling in free tropospheric air (Xia et al., 
2013); developed a method for analysing INPs on archived PM10 
filters (Conen et al., 2012); and described the seasonality in INP 
concentrations at Jungfraujoch (Conen et al., 2015) as well as the 
main factors driving their short-term variation, such as removal 
from clouds by precipitation (Stopelli et al., 2015, 2016). Though we 
found in precipitation on Jungfraujoch a prominent ice-nucleating 
bacterium, Pseudomonas syringae, its contribution to the overall 
population of INP active at -8 °C was very small (Stopelli et al., 
2017).  

In 2018 we began to analyse single snow crystals (dendrites) for 
embedded INPs to see what fraction of these beautiful crystals, 
which form within a narrow temperature range (-12 °C to -17 °C), 
may be of primary origin. Our results showed that only about one 
in eight dendrites were initiated by an INP and the remainder had 
probably grown from ice splinters, such as generated during ice-ice 
collision in clouds (Mignani et al., 2019). During winter 2020/2021 
we would have liked to continue this work with a BSc project, but 
had to change our plans because of the unpredictable situation 
regarding health and safety regulations at various levels. Therefore, 
progress has been very limited. Nevertheless, we have started to 
build several improved copies of the instrument (i.e.: portable 
coldstage) used by Mignani et al. (2019). We intend to distribute 
these instruments to colleagues in other regions (e.g.: Svalbard, 
Hokkaido, ...) so that the experiments started at Jungfraujoch on 
INPs in single snow crystals can be replicated in other locations. 
Whoever is interested in repeating these analyses and has the time 
and ability to do so, please get in contact with us. 
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