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Abstract: 
Calculations of the aerosol direct effect on climate heavily rely on 
simulated aerosol fields. However, the accuracy of these calculations is 
often compromised due to the uncertainties introduced by the model 
representation of aerosols. These uncertainties stem from assumptions 
about the diversity of particle composition within the aerosol population, 
referred to as the aerosol mixing state. In this presentation, we aim to 
address the impact of simplifying the aerosol diversity on the accuracy of 
our estimates of aerosol optical properties. To achieve this, we employ a 
particle-resolved aerosol model, which represents aerosols as individual 
computational particles. These particles evolve in size and composition as 
they undergo aging processes in the atmosphere. Unlike commonly used 
modal or sectional aerosol models, our approach avoids limitations 
associated with assumptions about particle composition within specific 
size ranges. By leveraging particle-scale simulations, we provide 
compelling evidence that accurately capturing the aerosol mixing state is 
crucial for predicting population-level quantities such as absorption 
enhancement or single scattering albedo. Our findings have significant 
implications for remote sensing retrievals and further enable the 
development of parameterizations for global-scale models. In conclusion, 
our work underscores the importance of accounting for aerosol mixing 
state in climate models, and we demonstrate how particle-scale 
simulations can enhance our understanding of aerosol behavior, paving 
the way for improved parameterizations and more accurate global-scale 
models.
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