STUDY OF SOME PLANETARY ATMOSPHERES FEATURES BY PROBE ENTRY AND DESCENT SIMULATIONS
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The present work concerns the study of analyzing different features that characterize planetary atmospheres by its effects in the entry and descent trajectories of probes. Emphasis is on the most important variables that characterize atmospheres e.g. density profile with altitude; effect of winds is also addressed. Models developed for the Earth are used as a starting point to infer what happens in other planets or satellites. Simple models are also used to model planetary atmospheres and the differences in probe trajectories are studied when parameters that characterize the atmosphere change. Local conditions at the probe are determined in order to be possible to check the present results with real data from probe instruments. Probe trajectories are numerically determined with ENTRAP, a developing MATLAB multi-purpose computational tool for entry and descent trajectory simulations that can take into account many kind of perturbations. By inducing known changes in the atmosphere parameters it is possible to study the effect on the simulated trajectories of probes towards a better understanding of by what extent those changes affect probe descent. The ultimate goal is to be able to infer the real atmosphere structure by observing real trajectories and what changes one must expect in probe trajectories if atmospheres have different properties than the ones assumed initially. These studies are easily adapted to more realistic cases or probes with different properties like for example the type of ablative shields.

