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Abstract

The electron heat flux is an important quantity in understanding energy conversion in
collisionless plasmas. While it has been studied in the solar wind, the heat flux properties
and evolution across the Earth’s magnetosheath region have not yet been explored. We
use MMS burst-mode measurements from the 2023 unbiased magnetosheath campaign to
quantify and investigate the electron heat flux. Our results show that the heat flux follows
the magnetosheath magnetic field as it drapes around the magnetosphere. It is also aligned
with the magnetic field, similarly to the solar wind, however it is not substantially changed
by local magnetosheath processes. We find that the heat flux is limited by whistler instability
thresholds and aligns with the propagation of low-frequency whistler waves but not correlated
with increased whistler wave presence. We suggest that the whistler heat flux instability is
one, but not the main, instability generating whistler waves in the magnetosheath.
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