
 

Scientists spot tiny sun jets driving fast and
slow solar wind
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Picoflare jets at the base of fast wind. Credit: Astronomy & Astrophysics (2025).
DOI: 10.1051/0004-6361/202452737

In 2023, the European Space Agency reported on Solar Orbiter's
discovery of tiny jets near the sun's south pole that could be powering
the solar wind. The team behind this research has now used even more
data from the European Space Agency's prolific solar mission to confirm
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that these jets exist all over dark patches in the sun's atmosphere, and
that they really are a source of not only fast but also slow solar wind.

The newfound jets can be seen in this sped-up video as hair-like wisps
that flash very briefly, for example within the circled regions of the sun's
surface. In reality they last around one minute and fling out charged
particles at about 100 km/s.

The surprising result is published in Astronomy & Astrophysics,
highlighting how Solar Orbiter's unique combination of instruments can
unveil the mysteries of the star at the center of our solar system.

The solar wind is the never-ending rain of electrically charged particles
given out by the sun. It pervades the solar system and its effects can be
felt on Earth. Yet despite decades of study, its origin remained poorly
understood. Until now.

The solar wind comes in two main forms: fast and slow. We have known
for decades that the fast solar wind comes from the direction of dark
patches in the sun's atmosphere called coronal holes—regions where the 
sun's magnetic field does not turn back down into the sun but rather
stretches deep into the solar system.

Charged particles can flow along these open magnetic field lines,
heading away from the sun, and creating the solar wind. But a big
question remained: How do these particles get launched from the sun in
the first place?

Building upon their previous discovery, the research team (led by
Lakshmi Pradeep Chitta at the Max Planck Institute for solar system
Research, Germany) used Solar Orbiter's onboard cameras to spot more
tiny jets within coronal holes close to the sun's equator.
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By combining these high-resolution images with direct measurements of
solar wind particles and the sun's magnetic field around Solar Orbiter,
the researchers could directly connect the solar wind measured at the
spacecraft back to those exact same jets.

What's more, the team was surprised to find not just fast solar wind
coming from these jets, but also slow solar wind. This is the first time
that we can say for sure that at least some of the slow solar wind also
comes from tiny jets in coronal holes—until now, the origin of the solar
wind had been elusive.

The fact that the same underlying process drives both fast and slow solar
wind comes as a surprise. The discovery is only possible thanks to Solar
Orbiter's unique combination of advanced imaging systems, as well as its
instruments that can directly detect particles and magnetic fields.

The measurements were taken when Solar Orbiter made close
approaches to the sun in October 2022 and April 2023. These close
approaches happen roughly twice a year; during the next ones, the
researchers hope to collect more data to better understand how these tiny
jets launch the solar wind.

  More information: L. P. Chitta et al, Coronal hole picoflare jets are
progenitors of both fast and Alfvénic slow solar wind, Astronomy &
Astrophysics (2025). DOI: 10.1051/0004-6361/202452737

Provided by European Space Agency

Citation: Scientists spot tiny sun jets driving fast and slow solar wind (2025, February 5)
retrieved 3 October 2025 from https://phys.org/news/2025-02-scientists-tiny-sun-jets-fast.html

3/4

https://phys.org/tags/high-resolution+images/
https://dx.doi.org/10.1051/0004-6361/202452737
https://phys.org/news/2025-02-scientists-tiny-sun-jets-fast.html


 

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://www.tcpdf.org

