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InSight lander among latest ExoMars image
bounty

March 15 2019
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This image is a colour-composite representation where features that are bluer
compared to the average colour of Mars are shown in bright blue hues. In actual
colour, the streaks would appear dark red. Dust devils churn up the surface
material, exposing fresher material below. The reason why the streaks are so
concentrated on the ridges is not known at present, but a relationship to
orographic lift as masses of carbon dioxide air flow uphill and converge with
other air masses is one possibility. Credit: ESA/Roscosmos/CaSSIS, CC BY-SA
3.01GO

Curious surface features, water-formed minerals, 3-D stereo views, and
even a sighting of the InSight lander showcase the impressive range of
imaging capabilities of the ExoMars Trace Gas Orbiter.

The ESA-Roscosmos Trace Gas Orbiter, or TGO, launched three years
ago today, on 14 March 2016. It arrived at Mars on 19 October that year,
and spent over a year demonstrating the aerobraking technique needed to
reach its science orbit, starting its prime mission at the end of April
2018.

Hello, InSight

Amongst a new showcase of images from the spacecraft's Colour and
Stereo Surface Imaging System, CaSSIS, is an image of NASA's InSight
lander — the first time a European instrument has identified a lander on
the Red Planet.

Insight arrived on Mars on 26 November 2018 to study the interior of
the planet. Images of the lander have already been returned by NASA's
Mars Reconnaissance Orbiter; these are the first images from TGO.
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The panchromatic image presented here was captured by CaSSIS on 2
March 2019, and covers an area of about 2.25 x 2.25 km. At that time,
InSight was hammering a probe into the surface in order to measure heat
coming from inside the planet.

The CaSSIS view shows InSight as a slightly brighter dot in the centre of
the dark patch produced when the lander fired its retro rockets, just
before touchdown in the Elysium Planitia region of Mars, and disturbed
the surface dust. The heat shield released just before landing can also be
seen on the edge of a crater, and the backshell used to protect the lander
during descent is also identified.
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The image shows a panchromatic channel image of the InSight landing site on
Mars, acquired by the Colour and Stereo Surface Imaging System (CaSSIS)
instrument onboard the ESA-Roscosmos ExoMars Trace Gas Orbiter on 2
March 2019. The image shows an area of about 2.25 km x 2.25 km in the
Elysium Planitia region. The positions of the InSight lander itself, the blast
marks from the retro rockets used during landing, the heatshield and the
backshell of the entry descent and landing system are marked. It is the first time
a European instrument has identified a lander and related equipment on the Red
Planet. Credit: ESA/Roscosmos/CaSSIS, CC BY-SA 3.0 IGO
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"The ExoMars Trace Gas Orbiter is being used to relay data from
InSight to Earth," says Nicolas Thomas, CaSSIS Principal Investigator,
from the University of Bern in Switzerland. "Because of this function, to
avoid uncertainties in communications, we had not been able to point the
camera towards the landing site so far — we had to wait until the landing
site passed directly under the spacecraft to get this image."

CaSSIS is expected to provide additional support to the InSight team by
observing the surface of Mars in the area surrounding the lander. If the
seismometer picks up a signal, the source might be a meteorite impact.
One of CaSSIS's tasks will be to help search for the impact site, which
will allow the InSight team to better constrain the internal properties of
Mars near the landing site.

The image of InSight also demonstrates that CaSSIS will be able to take
pictures of the future ExoMars mission. The mission comprises a rover —
named Rosalind Franklin — together with a surface science platform, and

1s due to be launched in July 2020, arriving at Mars in March 2021. TGO
will also act as the data relay for the rover.
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This image covers a portion of the wall-terrace region of the 100 km-wide
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Columbus Crater located within Terra Sirenum in the southern hemisphere of
Mars. The image was taken by the Colour and Stereo Surface Imaging System
(CaSSIS) onboard the ESA-Roscosmos ExoMars Trace Gas Orbiter on 15
January 2019. Layered rocks that appear in light-tones are found extensively on
the northern crater walls, terraces and floor. These rocks have subsequently been
eroded to expose successive layers in cross-section. The CRISM spectrometer
onboard NASA’s Mars Reconnaissance Orbiter has already revealed that these
layers contain various hydrated minerals, such as sulphate salts that appear to
cover the white-coloured rocks. The beige-coloured layered rocks, consistent
with a sulphate salt signature, appear to line the crater wall, reminiscent of a high
water mark. These ‘bathtub rings’ are consistent with deposits formed by lakes
that start to dry up and, through evaporation, begin to deposit specific minerals
turn by turn. As the water evaporates, the minerals that are the least readily
dissolved in water will begin to precipitate out of the dwindling solution. The
relatively small 1.6 km-wide impact crater towards the top of the image appears
to have a small amount of white-coloured bedrock exposed in its wall, which
CRISM indicates is aluminous clay-bearing material. This suggests that the clay-
bearing rocks are older than the sulphate salts that occupy the central portion of
this image section. Sites like these could have once offered conditions suitable
for life. Credit: ESA/Roscosmos/CaSSIS, CC BY-SA 3.0 IGO

Science showcase

Also released today is a selection of images capturing the impressive
science capabilities of CaSSIS, ranging from high-resolution views of
intriguing surface features and images that highlight the diversity of
minerals on the surface, to 3-D stereo views and digital terrain models.

The images selected include detailed views of layered deposits in the
polar regions, the dynamic nature of Mars dunes, and the surface effects
of converging dust devils. The stereo images bring the scenes alive by
providing an extra insight into elevation differences, which is essential
for deciphering the history in which different layers and deposits were
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laid down

Colour-composite images are processed to better highlight the contrast
of surface features. Combined with data from other instruments, this
allows scientists to trace out regions that have been influenced by water,
for example. These images can also be used to help guide surface
exploration missions and provide broader regional context for landers
and rovers.
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The imaging strip covers the eastern side of the volcanic caldera of Ascraeus
Mons, a 480 km-wide shield volcano belonging to the Tharsis region of Mars. It
is the second highest peak on the Red Planet, with a summit elevation of 18.1
km. The volcano was built by several thousand basaltic lava flows. With the
exception of its huge size, it is similar to terrestrial shield volcanoes like those
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forming the Hawaiian islands. Credit: ESA/Roscosmos/CaSSIS

"The InSight landing site image is just one of many really high quality
images that we have been receiving," adds Nicolas. "All of the images
we're sharing today represent some of the best from the last few months.
We're also really pleased with the digital terrain models."

"This stunning image showcase really demonstrates the scientific
potential we have with TGO's imaging system," says Hikan Svedhem,
ESA's TGO project scientist. "Over the course of the mission we'll be
able to investigate dynamic surface processes, including those that might
also help to constrain the atmospheric gas inventory that TGO's
spectrometers have been analysing, as well as characterise future landing
sites."
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