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2. Research

3. Research goalsAtmospheric aerosol particles have an important
influence on the climate and air quality. Most
atmospheric aerosol particles are formed by the
clustering of gas-phase molecules in the
atmosphere. Highly oxygenated molecules
(HOMs) play a significant role in this aerosol
particle formation process, but they are difficult
to study due to the large number of HOM
species in the atmosphere (> 107).

We investigate HOM saturation vapor pressures (pSat) on a
big data scale. The pSat is calculated with quantum chemistry
in the context of a large scale calculation workflow (Merlin).
We calculate subsets of available HOMs and train a Gaussian
Process Regression machine learning model within an Active
Learning loop to predict pSat.

• Create HOM database

• Reliably predict pSat of 
previously unseen HOM

• Evaluate Active Learning Loop 
picking strategies
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