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The main goal of most recent tests conducted at the Planetary Environment Facilities at Aarhus University
was to condense CO, from the chamber’s atmosphere under Martian conditions onto a specially designed
set of different surface materials (martian regolith simulant, glass beads of various sizes, dust). We
investigated ranges of temperatures and pressures and observed the texture of the created CO; ice. Our
goal was to determine if CO, deposits over regolith/glass beads/dust differently compared to brushed
aluminium. We have observed that various properties of substrate did not considerably alter the deposition
morphologies of CO, observed in our previous work. Most importantly, we find that under conditions usual
for Martian polar areas in fall and winter, CO; ice always deposits as a translucent slab. Under deviating
conditions, i.e. colder temperatures and lower pressures, CO, crystals assume different shapes including
opaque slab and highly porous multi-crystalline. Such CO; crystalline morphologies require further
investigations, because of their relevance to icy satellite surfaces as well as CO; cloud formation.
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In tests conducted at the Planetary Environment Facilities at Aarhus University in years from 2011 through
2018, we have observed that under Martian conditions the CO; ice preferably deposits in the form of slab
ice while , under conditions slightly different from typical Martian CO, creates various crystalline
structures. Morphologies of some of these structures are not clearly identified and the theoretical
explanation of why CO; deposit take such shapes is still lacking. In these tests CO; ice was deposited
directly on the top surface of the cooling plate, i.e. on the cooled brushed aluminium substrate.

In the most recent series of tests, our goal was to condense CO; from the chamber’s atmosphere onto a
specially designed set of different surface materials (martian regolith simulant, glass beads of various sizes,
dust). We investigated ranges of temperatures and pressures and observed the texture of the created CO2
ice. Our goal was to determine if CO, deposits over regolith/glass beads/dust differently compared to
brushed aluminium.

Fig. 1 shows a close up of the 4 different substrates that were used during the tests: coarse regolith, glass
beads, fine regolith, and regolith covered by dust. Each of the 4 substrates were carefully deposited on the
top of the cooling plate to the thickness of 2 particles (thus the coarser substrate resulted in a thicker
layer). Fig. 2 shows same substrates during CO, ice deposition. CO; deposition started at the lower
boundary of the substrates, i.e. on the cooling plate and spread through the substrates upwards.

We have observed CO; depositing as a transparent slab ice as well as different crystalline textures ranging
from opaque slab to single crystals of various shapes. The environmental conditions for all these types of
ice were the same independently if depositing over a substrate or brushed aluminum plate.

This leads us to the conclusion that substrate did not considerably alter the deposition morphologies of
CO; observed in our previous work. Most importantly, we find that under conditions usual for Martian
polar areas in fall and winter, CO, ice always deposits as a translucent slab while under colder
temperatures and lower pressures, CO, crystals assume shapes that we best can describe as hollow
triangular prisms. These CO; crystalline morphologies require further investigations, because of their
relevance to icy satellite surfaces as well as CO, cloud formation.

Laboratory studies are often the only way to acquire empirical data on the physical state, properties, and
behaviour of different types and species of ices under conditions found on other planetary bodies. Physical
models can then be based on, refined and validated by the laboratory-results and used to understand
remote- sensing data from planetary missions. Our results will advance the analysis of remote-sensing data
and various models considering CO, ice condensation-sublimation related processes.
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Fig. 1: Close up of the 4 different substrates. Clokwise from upper left: coarse regolith, glass beads, fine
regolith, and regolith covered by dust.




Fig. 2: Close u of different subtrates during CO; deposition.
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