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Scattering and absorption of sunlight by aerosols are integral to understanding the
radiative balance of any planetary atmosphere covered in a haze, such as Titan and
possibly the early Earth. One key optical parameter of an aerosol is its refractive index.
We have simulated both Titan and early Earth organic haze aerosols in the laboratory and
measured the real and imaginary portion of their refractive index at 2 = 532 nm using
cavity ringdown aerosol extinction spectroscopy. This novel technique allows analysis on
freely-floating particles minutes after formation. For our Titan analog particles, we find a
real refractive index of » = 1.35 + 0.01 and an imaginary refractive index £ = 0.023 +
0.007, and for the early Earth analog particles we find » = 1.81 + 0.02 and £ = 0.055 %
0.020. The Titan analog refractive index has a smaller real and similar imaginary
refractive index compared to most previous laboratory measurements of Titan analog
films, including values from [1]. These newly measured Titan analog values have
implications for spacecraft retrievals of aerosol properties on Titan. The early Earth
analog has a significantly higher real and imaginary refractive index than Titan analogs
reported in the literature. These differences suggest that, for a given amount of aerosol,
the early Earth analog would act as a stronger antigreenhouse agent than the Titan
analog.
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