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Atmospheric electricity measurements on Titan with the PWA-HASI
instrument on the HUYGENS Probe
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The successfull descent of the HUYGENS Probe and landing on Titan was a key
event of the CASSINIHUYGENS mission (NASA/ESA/ASI). Penetrating under the
ionospheric top level HUYGENS revealed Titan’s atmospheric electricity
characteristics that were unaccessible from outside observation even from the
CASSINI orbiter.

We present first the PWA instrument (Permittivity Waves and Altimetry), a
subsystem of HAST (HUYGENS Atmospheric Structure Instrument) built by a group
of european laboratories. This versatile instrument measures the conductivity of the
atmosphere with two complementary sensors, a mutual impedance (MI) probe and a
relaxation probe (RP) that measures also DC and AC electric fields in passive mode.
PWA includes also acoustic measurements, processing of the radar altimeter data to
investigate the terrain roughness and electrical characteristics, and last but not the
least ground complex permittivity measurements using the mutual impedance probe
in a special surface mode.

We review the preliminary results that reveal the lower ionosphere peak of electron
density deduced from our conductivity measurements of both the MI and the RP
sensors. The experimental results are compared with previous theoretical models.
The conductivity due to positive ions was also measured by RP; conductivity values
derived from the measurements are unexpectedly below various model predictions.
Electromagnetic waves data were analysed to search for clues of lightning activity on
Titan. The results are presented briefly as well as the results of surface permittivity
measurements; both topics will be presented in detail in companion posters.
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