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The goal of the Venus Corona and Tessera Explorer (VeCaTEx) mission concept is to study the two 
feature categories that are believed to record the earliest geological events on the planet and 
the most recent volcanic and tectonic activity. VeCaTEx would acquire near infrared images of 
the surface of Venus with a special focus on coronae and tesserae with the object of learning 
more about the most ancient rocks on Venus exposed in the tessera and the most recent volcanic 
events taking place within the coronae. VeCaTEX accomplishes this by acquiring these images 
from an aerobot operating beneath the base of the Venus clouds thereby avoiding the 
degradation in spatial resolution of infrared signatures viewed from orbit. The spectral 
information would characterize the iron contents and infer rock types of the surface of Venus at 
high spatial resolution. In addition to surface images, VeCaTEX could also image gas plumes 
resulting from outgassing in regions of recent volcanic activity.  

The concept of remotely mapping the composition of the surface of Venus by observing thermal 
emission on the nightside of Venus, in a set of visible and near infrared spectral windows, 
emerged from Venus flyby observations by the Galileo and Cassini spacecraft [1], [2], [3], [4]. 
When improved data from ESA’s Venus Express mission became available, areas of enhanced 
near infrared emissivity were identified and correlated with volcanic features identified in radar 
images [5]. Emissivity differences have also been associated with the Venus tessera [6].  

VeCaTEx looks beyond the limitations of orbital platforms to provide a method of acquiring 
emissivity maps with spatial resolution in the near infra red (NIR) comparable to that of existing 
radar data or better. Orbital near infrared imaging suffers from an inherent limitation that 
scattering in the deep cloud layer limits spatial resolution to 100km. VeCaTEx incorporates a Type 
3 aerobot [7] capable of penetrating below the cloud base from where it images the Venus 
surface. Beneath the clouds, particulate and aerosol scattering is largely absent but a deep 
Raleigh scattering atmosphere still impedes imaging at visual and near infrared wavelengths and 
gaseous absorption features limit surface imaging to narrow spectral windows. Because of the 
inverse fourth power dependence of the Rayleigh scattering cross section on wavelength, the 

optical depth varies dramatically from 3.7 at 0.82 µm to 0.7 at 1.18 µm. At 1.18 m, almost 63% 
of the emitted radiation is not scattered by the atmosphere and can be focused on a pixel with a 
projected size of 10 m on the Venus surface. Imaging at shorter wavelengths will involve much 
larger contributions from scattered photons but is still feasible.  
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Table 1 VEXAG Goals Objectives and Investigations (GOI) addressed by the VEXATEX Mission Concept 

The VeCaTex aerobot would make repeated descents to 48 km on Venus during which it would 
acquire stereoscopic images at 1.18 um and several shorter wavelengths. These data would 
enable investigations of the surface itself and the presence of plumes of water vapor at an 
unprecedented spatial resolution of 10m/sec. This will enable six of the high priority objectives 
established by VEXAG [8] to be addressed (see Table 1)  

In summary, VeCaTEx can transform knowledge of the origin and evolution of Venus as 
expressed in the youthful coronae and ancient tesserae. It exploits advanced aerobot 
technologies that can be matured during the next decade according to VEXAG’s Venus Strategic 
plan. VeCaTEx would naturally follow the next Venus surface-directed orbital mission and a 
mid-cloud aerobot mission with a launch early in the decade 2033-2042. 
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