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Researchers discover jet streams in Mars'
magnetosheath

June 9 2023, by Sara-Lena Brinnstrom

MAVEN spacecraft has been in orbit around Mars for almost ten years. Credit:
NASA/GSFC

A research team from Umed University and the Swedish Institute of
Space Physics in Kiruna has discovered jet streams in the magnetosheath
of Mars using data collected by NASA's MAVEN spacecraft. This is the
first time such a jet has been found in the magnetosheath of a planet
other than Earth. The results are published in the journal Science
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Advances.

A magnetosheath jet is a clump of flowing plasma in the magnetosheath.
It is distinguished by being faster or denser than its surroundings,
sometimes both faster and denser. The magnetosheath is the part of
space where the solar wind is forced to flow around a planet.

"Jet streams in magnetosheaths have been seen near Earth for 25 years
and we were really curious if they could be found elsewhere," says
Herbert Gunell, Associate Professor at Umeé University, who led the
study.

NASA's MAVEN spacecraft has been in orbit around Mars since 2014
to study the Martian atmosphere and its interaction with the solar wind.

2/4


https://phys.org/tags/solar+wind/

PHYS 9%
b

£ £
= N
-1t =1
-2 -2
-2 2 -2 2
2 ® 29-01-2017 ‘ T
O 28-01-2017
* 10-06-2020| p
1t
€ 9

Observation location.Positions of the MAVEN spacecraft in Mars Solar Orbital
(MSO) coordinates during the three observations. Spacecraft positions projected
onto (A) the x-y, (B) the x-z, and (C) the y-z plane. (D) Spacecraft positions in a
cylindrical coordinate system, where the vertical axis represents the distance to
the MSO x axis. The arrows show the direction of the velocity component in the
plane of each panel. The velocity is normalized so that all arrows have the same
length. The component in the y-z plane (C) is substantially smaller than the other
components. The dashed and solid lines show a model bow shock (27) for two
different parameter sets. The spacecraft moves about 100 to 200 km during a jet
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observation, which is smaller than the symbol that marks the positions in the
figure. Credit: Science Advances (2023). DOI: 10.1126/sciadv.adg5703

"Before MAVEN, only around Earth did we have satellites with
instruments fast enough to detect jets. But it was not obvious that we
would find them on Mars, as there are important differences between the
two planets. For example, Mars 1s smaller than Earth and lacks a global
magnetic field, so the magnetosheath on Mars is much smaller than on
Earth. Despite these differences, we now know that Mars also has
magnetosheath jets," says Herbert Gunell.

"We have already seen that magnetosheath jets generate waves and that
they can move through the entire magnetosheath and into the region of
stronger magnetic fields further down. We have just discovered that they
exist on Mars, and it will be exciting to find out more about them and the
role they play in the interaction between Mars and the solar wind."

More information: Herbert Gunell et al, Magnetosheath jets at Mars,
Science Advances (2023). DOI: 10.1126/sciadv.adg5703
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