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Measurements of magnetic helicity in the inner heliosphere using Parker Solar
Probe and BepiColombo
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Magnetic helicity represents the topology of magnetic field such as rotation sense and its magnitude. The helicity is a
crucial concept for understanding turbulence and dynamos in space and astrophysical systems. The Sun, as a prominent
example, is a generator of magnetic helicity through the dynamo mechanism, and the helicity is considered as transported
into the heliosphere not only by the convection with the solar wind but also by various plasma physical processes such
as wave excitation due to unstable plasma conditions, wave-wave interactions, and turbulence cascade in the forward and
inverse fashions. The detailed picture of helicity transport is still missing to date. We use two spacecraft of PSP and BC in
a radially aligned configuration, and track the spectral evolution of magnetic helicity from a distance of 0.17 AU to 0.57 AU
in the inner heliosphere. The helicity dynamics exhiibts coherent components on larger spatial scales, damping of helicity on
intermediate scales, and excitation of non-helical components on small scales. The solar magnetic field evolves scale-wise in
to the heliosphere, and the helicity evolution is expected to be an important ingradient in the turbulent solar and stellar wind
model.
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