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Active organic chemistry in the thick N2/CH4 atmosphere of Titan is induced by irradiations of Solar UV photons and Saturnian magnetospheric electrons, which leads to the higher organic gaseous species and haze particles. Laboratory simulations using cold plasma discharge have successfully produced the gases species and tholins that reasonably match several Titan’s observations. Optical properties of tholins explain Titan’s geometric albedo, and similar absorption peaks are observed in surface reflectance by DISR. Pyrolysis analyses of tholins show HCN and NH3 as main compounds with other 150 species, which is consistent with recent ACP-GCMS observations by the Huygens Probe. More than 100 species of gaseous compounds upto (C+N)9 compounds are detected in the experiments, which would be compared with GCMS measurements by the Huygens Probe and INMS observations by the Cassini Orbiter.

Although both the gas and tholin products generated by cold plasma irradiation reasonably explain the several aspects of Titan’s observations, the formation mechanism and its chemical structure are not known well. Furthermore, the organic reactions induced by solar UV irradiation could be very different from those in cold plasma irradiation. We have irradiated N2/CH4 gas mixtures by UV photons of 50-180 nm wavelengths with a windowless photocell. The gaseous products observed by quadropole mass spectrometry suggest the formation of higher hydrocarbons and nitrogeneous compounds. We will present the preliminary results of the formation of higher organic compounds as a function of irradiation wavelength. The comparison of gas species produced by photon irradiation and cold plasma irradiation will be discussed. 

