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Abstract

Investigation of Extremely L ow Frequency (ELF) electromagnetic waves produced by lightning activity has been used to assist the characterization of a variety of phenomena related to atmospheric
electricity, namely lightning climatological studies. Detection of Schumann Resonance (SR) spectral features of the earth-ionosphere cavity from outside the cavity offers new remote sensing
capabilities to assess tropospheric-space weather connections. A link between the water mixing ratio and atmospheric electrical conductivity makes SR a suitable tool to assess volatile abundance
of the outer planets, offering new capabilities to constrain thermodynamic parameters of the protosolar nebula from which the solar system evolved. In this work we discuss a new technique and
associated instrumentation to detect SR signatures of planetary environments and subsequently to infer the fraction of volatiles in the gaseous envelopes of the giant planets.
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« Estimate ELE wave leakage of Saturn’s cavity to determine whether Cassini could
a detect SR features close to the planet;
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Figure 2 VEFE - includes 3 electric field dual probes to perform:low frequency measurements
Boomisize: 10:m

Dipole effective length: ~:20:m Highllghts

Sampling: 512 s:1 i

Sensitivity: ~10 nVm=Hz"1/2 (ELF range) CfNOFS detected

E12 is fparallel’to B

E34, £56 are 'perpendicular’ to B SChuman‘n resonance
Altitude: features in the Earth

Inclination: 13° equatorial ionosphere.
Orbit period: I

Concerning VEF ELF measurements; only E34-and E56 waveforms are available'in a
regular basis

VEFEalso includes two opticallightning detectors
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i ! Summary

rease » Schumann resonances can be detected from orbit;
nding i » Schumann resonance features are defined mainly by the
Uritie radius of the planet and the conductivity of the gaseous
methan envelope;

« The conductivity profile is affected by the content of
volatiles in the atmopshere;

« Investigation of the fraction of volatiles (H,0, CH,, NH5)
in the cavity is useful to assess the location of the “snow
line” in the protosolar nebula from which the solar system
evolved (see sketch in Figure 6).

Figure 3 shows typical VEFI electric field data recorded on
31 May 2008. Spectrogram (left) and mean spectrum
computed all through the orbit (right). The top and bottom
panels refer to meridional (vertical) and zonal (east-west)
components, respectively. The fuzzy horizontal lines seen
mostly during nighttime in the left panels and the spectral
peaks on the right-hand side correspond to Schumann
resonance eigenmodes (Simoes et al.; 2011). The black
(satellite eclipse) and gray (sunset-sunrise) bars identify
nighttime measurements.
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