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Closure field observations and controlled laboratory studies demonstrate
chemical aging affects optical and microphysical properties of
carbonaceous aerosols significantly
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The direct and indirect radiative forcing by carbonaceous aerosols (black carbon and organics) is significant and
uncertain. We will report field observations and laboratory measurements form recent campaigns by our group
demonstrating that models substantially underestimate both carbonaceous aerosol abundances (e.g. secondary or-
ganic aerosols in Mexico City [1]) and their specific light-absorption (e.g. brown carbon, uv absorption and coating
enhancements in the Jeju Korea [2] and the laboratory [3,4]). In addition we will illustrate carbonaceous aerosols
are hydrophobic near source regions (e.g. in Houston [5]) and become hydrophilic in the far field (e.g. marine
stratus [1]) but the timescales of these transformations are ill-quantified. Our talk will underscore the climatic
significance of carbonaceous aerosols and the urgency to elucidate the underlying chemical mechanisms altering
carbonaceous aerosol optical and microphysical. I will also discuss how new optical, chemical and microphysical
instrument combinations (multi-wavelength photoacoustic, SP2, AMS, HTDMA) in upcoming field campaigns
(Ganges Valley Aerosol Experiment in India in 2012), laboratory studies and innovative modeling strategies will
accelerate quantitative accurate representations of carbonaceous aerosols in climate models.
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