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Light-absorbing aerosols such as black carbon (BC) and brown carbon 
(BrC) are critical components of atmospheric particulate matter due to 
their capacity to alter the Earth’s radiative balance. While BC is well-
characterized as a potent absorber across the near-ultraviolet, visible, and 
near-infrared wavelengths, BrC optical properties remain poorly 
characterized.  BrC is a complex and chemically diverse subset of organic 
aerosols, primarily absorbing in the UV and short visible wavelengths. 
Despite growing recognition of its climatic significance, BrC is still 
poorly represented in field observations and Earth system models, largely 
due to challenges in its measurement, classification and large regional 
variabilities. The key objectives of this study are: (1) Reassess the 
wavelength-dependent BrC absorption and constrain its uncertainties by 
using a combination of novel and traditional online and offline 
techniques, including a newly developed dual-wavelength (405 nm and 
658 nm) OC-EC analyzer, a UV-Vis spectrophotometer, and multi-
wavelength filter-based absorption photometers. (2) Evaluate the 
thermogram-based BrC identification: analyze OC-EC thermograms to 
trace the evolution of BrC absorption across different thermal steps.   
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