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Observation of the temperature and sulfuric acid vapor distribution in Venus atmosphere
by radio occultation method
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It is essential to observe the temperature distribution for understanding the dynamics of planetary atmospheres. From th
temperature distribution we can evaluate the stability and the energy balance of the atmosphere and detect various atmosphe
disturbances. Radio occultation can obtain the vertical temperature distribution with an uncertainty of 0.1 K and a vertical reso:
lution of "1 km; such an accuracy can not be achieved by other remote sensing techniques.

When Akatsuki goes behind or emerges from Venus as seen from the tracking station on the Earth, radio waves are transmitte
from Akatsuki and pass through the Venus atmosphere, followed by reception at the ground station. Then frequency and inter
sity of the received radio waves vary with time due to the influence of the Venus atmosphere; the frequency provides vertica
temperature profiles, while the intensity provides vertical profiles of the mixing ratio of sulfuric acid vapor, which is a radio wave
absorber.

In terms of Venus meteorology, the most significant question is the mechanism of the global westward circulation of the atmo-
sphere, that is, super-rotation. For maintaining the super-rotation it is supposed that vertically propagating waves such as Kelvi
waves, thermal tides and internal gravity waves might transport angular momentum vertically to accelerate the atmosphere. T
detect the temperature fluctuations associated with these waves, the frequency of radio waves transmitted from the spacecr
has to be stable enough. For this purpose Akatsuki has an ultra-stable oscillator (USO), which assures a relative variation of tt
transmitted frequency on the order of 18.

Because of Akatsuki’s orbit near the equatorial plane, the radio occultation will mainly probe the low latitude region. Con-
sequently, it is possible to detect waves with large amplitudes near the equatorial region more precisely than any other previot
Venus missions. Apart from the temperature measurement, from the intensity variations of the radio waves received at the grour
station, we can derive the vertical distribution of the sulfuric acid vapor. The vapor will originate from the evaporation of, or
condense into, the sulfuric acid cloud. This observation is essential to the studies of cloud formation.

To verify the observation system at the Usuda Deep Space Center as well as to test the data processing software, we have
ceived the radio waves transmitted from ESA's Venus Express (VEX) during its occultation by Venus, and analyzed the recordec
data. The orbit of VEX is a polar one, and thus the VEX'’s radio occultation mostly probes the high latitude, contrary to the
Akatsuki's radio occultation. Since VEX also has an USO, we can sufficiently examine the accuracy of our analysis tool using
the VEX data. A primitive analysis provided vertical temperature profiles and the mixing ratio profiles of sulfuric acid vapor,
which are roughly consistent with the previous observations.
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