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During the last years many studies have been performed to improve the experimental database of optical constants
of Titan aerosols. Indeed, the determination of the optical constants of these particles is essential to quantify
their capacity to absorb and to scatter solar radiation, and thus to evaluate their role on Titan’s radiative balance
and climate. The study of optical properties is also crucial to analyze and to better interpret many of Titan’s
observational data, in particular those acquired during the Cassini-Huygens mission.
One way to determine Titan aerosols optical constant is to measure the optical constants of analogues of
Titan complex organic material synthesized in the laboratory, usually named Titan’s tholins (Sagan and Khare,
1979). But the optical constants depend on the chemical composition, the size and the shape of particles (Raulin
et al., 2012). Those three parameters result from the experimental conditions such as energy source, gas mixing
ratio, gas pressure, flow rate and irradiation time (Cable et al., 2012). Besides the determination of the refractive
index in the laboratory, there are others methods using theoretical models or observational data. Nevertheless,
theoretical models are based on laboratory data or/and observational data.
The visible – near infrared spectral region of optical constants has been widely studied with laboratory
analogues. Comparison of the obtained results suggest that tholins synthesized by Tran et al. (2003) and Majhoub
et al. (2012) are the best representative of Titan aerosols with regards to their refractive indexes in this spectral
region. The mid-infrared spectral range has been studied only by Imanaka et al. (2012) and slightly by Tran et al.
(2003). In that spectral range, Titan tholins do not exhibit the features displayed by Kim and Courtin (2013) from
Titan’s observations. For spectral region of wavelengths smaller than 0.20µm or higher than 25µm, only the data
from Khare et al. (1984) are available. Therefore it would be very useful to get more laboratory data and especially
from Tran et al (2013), Mahjoub et al. (2012) and Imanaka et al. (2012) samples in these spectral regions since
their refractive indexes match observational and theoretical data in other spectral ranges.
This presentation will critically summarize these recent results and present detailled constraints on the optical constants Titan’s aerosols. In addition, specific lacks of data will be highlighted as well as some possible
investigations to be carried out to fill these gaps.
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