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            Abstract
On the basis of previous ground-based and fly-by information, we knew that Titan's atmosphere was mainly nitrogen, with some methane, but its temperature and pressure profiles were poorly constrained because of uncertainties in the detailed composition. The extent of atmospheric electricity (‘lightning’) was also hitherto unknown. Here we report the temperature and density profiles, as determined by the Huygens Atmospheric Structure Instrument (HASI), from an altitude of 1,400 km down to the surface. In the upper part of the atmosphere, the temperature and density were both higher than expected. There is a lower ionospheric layer between 140 km and 40 km, with electrical conductivity peaking near 60 km. We may also have seen the signature of lightning. At the surface, the temperature was 93.65 ± 0.25 K, and the pressure was 1,467 ± 1 hPa.
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                    Figure 1: 
                        The atmospheric density profile of Titan as measured by HASI.
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Figure 2: 
                        The atmospheric temperature profile.
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Figure 3: 
                        The temperature lapse rate.
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Figure 4: Pressure profile of the lower atmosphere as measured by the Pressure Profile Instrument (PPI)28.[image: ]


Figure 5: 
                        Temperature profile of the lower atmosphere as measured by the temperature sensors, TEM
                        27
                         (expanded from Fig. 2).
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Figure 6: 
                        The temperature lapse rate for the low atmosphere (expanded from Fig. 3).
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Figure 7: 
                        A synopsis of PWA data: the signature of the ionosphere.
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Figure 8: 
                        A synopsis of PWA data: electric field, acoustic pressure and radar measurements.
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Figure 9: 
                        The HASI signature of the impact trace, at 200 samples per second.
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        Editorial Summary
New views of Titan
The Huygens probe landed on Titan on 14 January this year, and seven papers published in this issue record the encounter. They describe a world that resembles a primitive Earth, complete with weather systems and geological activity. The ‘Huygens on Titan’ section opens with an overview of the descent and landing and a News and Views piece. Tomasko et al. describe the dry riverbed and drainage channels seen during Huygens' descent, evidence that liquid methane falls as rain or erupts from cryovolcanoes, periodically flooding the surface. This paper includes the images used on the cover to the Huygens section. Niemann et al. measured the abundances of isotopes of argon, nitrogen and carbon in the atmosphere, and conclude that there is no evidence that Titan's methane comes from biological activity. Fulchignoni et al. obtained precise measurements of temperature and pressure from the upper atmosphere right down to the surface. On the way down Huygens recorded evidence for lightning. Zarnecki et al. report that the probe landed on a relatively smooth surface of icy grains with the consistency of wet clay or sand. Isräl et al. report that the aerosols in Titan's clouds have solid cores made from complex organic molecules containing carbon and nitrogen. And Bird et al. found that on average Titan's winds blow in the same direction as the moon rotates, and that close to the surface these winds are very weak, travelling at around walking speed.
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