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The Venus Radio Science experiment (VeRa) onboard the Venus Express Orbiter is
designed to make use of the spacecraft radio carrier signals transmitted at X-and S-
band. An onboard ultrastable oscillator (USO) will serve as a highly stable reference
frequency source (Allan deviation ~10™") integrated into the onboard transponder
system. Ground-based observations of VeRa will provide atmospherically /
ionospherically induced Doppler frequency shifts, and fluctuations of the signal
intensity and polarisation angles. From these observations, one is able to derive the
vertical structure of the atmosphere above ~40 km, the vertical structure of the
ionosphere from 80 km to the ionopause (300km to 600 km) and infer roughness and
dielectric properties of the Venusian surface.

Although atmospheric effects result from integrated effects over long distances along
the ray path, Abel inversion of the observations yields a vertical resolution of 0.5-1
km, limited by diffraction. Atmospheric disturbances will be detected by variations
in temperature at the 1 K level. The results are also expected to reveal the vertical
structure of localized buoyancy waves, and the presence and properties of planetary
waves.

Signal intensity variations will provide information on the structure of H2SO4 vapor
in the atmosphere, which can be seen as a tracer for atmospheric motions.
Scintillation effects caused by diffraction of the radio wave within the atmosphere
provide information of small scale turbulence effects in the atmosphere.

Observations of obliquely incident VeRa signals specularly reflected from the
surface of Venus can provide insight into the surface roughness properties, and also
clarify our understanding of its anomalous radio wave scattering properties,
particularly the source of the apparent phase changes of materials in higher terrain.
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