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Please make sure to address any comments made by the reviewers (if applicable).

Executive summary

The relationship of atmospheric aerosol particles to the formation of ice-containing clouds is one of the

largestuncertainties in understanding the Earth’s climate. The characteristics, especially the chemical composition,

of theaerosol particles have been shown to be critical factors in their ability to nucleate ice.

The foremost method to determine aerosol composition in situ and in real time is single particle mass

spectrometry(SPMS). The newest of these is the Particle Analysis by Laser Mass Spectrometry – Next Generation

(PALMS-NG)instrument, developed in 2021 for use on NASA research aircraft. On advantage of SPMS is that it

can clearlyidentify mineral dust particles, one of the most important ice nucleating particles (INPs).

In a previous TNA access proposal, we have asked for funds to compare PALMS-NG to other SPMSs at

alaboratory site to study ice nucleation. This proposal expands on that work by requesting PALMS-NG access to

theJungfraujoch High Altitude Station (JFJ), the world’s foremost field site for ice nucleation studies.

Scientific objectives

The goal of this proposal was to couple PALMS-NG measurements to cloud chambers located at the JFJ, foremost

of these ETH-Zurich’s Horizontal Ice Nucleation Chamber (HINC). HINC measures INP concentrations at -30°C, with

a high time resolution, which allows resolution of short-term variations in air mass characteristics. Measurements

from KIT using the filter technique INSEKT (Ice Nucleation Spectrometer of the Karlsruhe Institute of Technology)

were used to determine the INP concentration at temperatures warmer than -30 °C.

This goal was successfully met with data taken by PALMS-NG, HINCH and INSEKT during the proposed time

period.

Reason for choosing station/ infrastructure

JFJ is the foremost mountaintop site in the world for ice-bearing cloud research. It is also the site of previous

studies using similar, but older, instrumentation and has proven ideal for studies of this type.
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Activities during the TNA (research, training, events, ...)

This was a research activity.

Method and experimental set-up

We used the HINC chamber at JFJ combined with a pumped counterflow virtual impactor (PCVI)followed by the

single particle mass spectrometer (SPMS) PALMS-NG. Supersaturated conditions were produced in HINC at a

temperature of -30 °C. Once activated, ice crystals were separate by the PCVI and dried for characterization by

PALMS-NG. This was the first such deployment at JFJ. INSEKT filter measurements were taken with a time

resolution of 12 hours, giving additional information about the overall INP population.

Preliminary results and conclusions

The funded work was entirely successful. Since the end of the mission we have conducted monthly group data

workshops and believe we have sufficient data for a peer reviewed publication, to be led by the ETH-Zurich group

and supported by Purdue and KIT.

Outcome and future studies

From the "quick look" workshop we expect 1 - 2 publications will result from the work conducted: an overview paper

and potentially a more in depth instrumental paper.

References

Papers all remain in preparation.
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Is the information provided in the report confidential and should not be made available on the ACTRIS website?
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