
 

Solar Orbiter discovers tiny jets that could
power the solar wind
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This mosaic of images shows a multitude of tiny jets of material escaping from
the sun’s outer atmosphere. The images come from the ESA/NASA Solar
Orbiter spacecraft. They show up as dark streaks across the solar surface in this
mosaic. The images are ‘negatives’ meaning that although the jets are displayed
as dark, they are bright flashes against the solar surface. Each jet lasts between
20 and 100 seconds, and expels charged particles, known as plasma, at around
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100 km/s. These events could be the long-sought-after source of the ‘solar wind’,
the constant outflow of charged particles that comes from the sun and flows
through the solar system. In this collage of images, the sun’s south pole is to the
left. Credit: ESA & NASA/Solar Orbiter/EUI Team; acknowledgement:
Lakshmi Pradeep Chitta, Max Planck Institute for solar system Research,  CC
BY-SA 3.0 IGO

The ESA/NASA Solar Orbiter spacecraft has discovered a multitude of
tiny jets of material escaping from the sun's outer atmosphere. Each jet
lasts between 20 and 100 seconds, and expels plasma at around 100
km/s. These jets could be the long-sought-after source of the solar wind.

The solar wind consists of charged particles, known as plasma, that
continuously escape the sun. It propagates outwards through
interplanetary space, colliding with anything in its path. When the solar
wind collides with Earth's magnetic field, it produces the auroras.

Although the solar wind is a fundamental feature of the sun,
understanding how and where it is generated near the sun has proven
elusive and has been a key focus of study for decades. Now, thanks to its
superior instrumentation, Solar Orbiter has taken us an important step
closer.

The data comes from Solar Orbiter's Extreme Ultraviolet Imager (EUI)
instrument. Images of the sun's south pole taken by EUI on 30 March
2022 reveal a population of faint, short-lived features that are associated
with small jets of plasma being ejected from the sun's atmosphere.

"We could only detect these tiny jets because of the unprecedented high-
resolution, high-cadence images produced by EUI," says Lakshmi
Pradeep Chitta, Max Planck Institute for solar system Research,
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Germany, and the principal author on the paper describing this work. In
particular, the images were taken in the extreme ultraviolet channel of
EUI's high resolution imager, which observes million-degree solar
plasma at a wavelength of 17.4 nanometers.

Of particular importance is the fact that analysis shows that these
features are caused by the expulsion of plasma from the solar
atmosphere.

Researchers have known for decades that a significant fraction of the
solar wind is associated with magnetic structures called coronal
holes—regions where the sun's magnetic field does not turn back down
into the sun. Instead, the magnetic field stretches deep into the solar
system.

Plasma can flow along these 'open' magnetic field lines, heading into the
solar system, creating the solar wind. But the question was: how did the
plasma get launched?

The traditional assumption was that because the corona is hot, it will
naturally expand and a portion of it will escape along the field lines. But
these new results look into the coronal hole that was situated at the sun's
south pole, and the individual jets that were revealed challenge the
assumption that the solar wind is produced only in a steady continuous
flow.

"One of the results here is that to a large extent, this flow is not actually
uniform, the ubiquity of the jets suggests that the solar wind from
coronal holes might originate as a highly intermittent outflow," says
Andrei Zhukov, Royal Observatory of Belgium, a collaborator on the
work who led the Solar Orbiter observing campaign. The findings are
published in the journal Science.

3/5

https://phys.org/tags/coronal+hole/


 

The energy associated with each individual jet is small. At the top end of
coronal phenomena are the X-class solar flares, and at the lower end are
the so-called nanoflares. There is a billion times more energy in an X-
flare than in a nanoflare. The tiny jets discovered by Solar Orbiter are
even less energetic than that, manifesting around a thousand times less
energy than a nanoflare, and channeling most of that energy into the
expulsion of the plasma.

The ubiquity of them implied by the new observations suggests that they
are expelling a substantial fraction of the material we see in the solar 
wind. And there could be even smaller, more frequent events providing
yet more.

"I think it's a significant step to find something on the disk that certainly
is contributing to the solar wind," says David Berghmans, Royal
Observatory of Belgium, and principal investigator for the EUI
instrument.

At present Solar Orbiter is still circling the sun close to its equator. So in
these observations, EUI is looking across the south pole at a grazing
angle.

"It's harder to measure some of the properties of these tiny jets when
seeing them edge-on, but in a few years, we will see them from a 
different perspective than any other telescopes or observatories so that
together should help a lot," says Daniel Müller, ESA Project Scientist for
Solar Orbiter.

That is because as the mission continues, the spacecraft will gradually
incline its orbit towards the polar regions. At the same time, the activity
on the sun will progress through the solar cycle and the coronal holes will
begin popping up at many different latitudes, providing a unique new
perspective.
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All involved will be eager to see what fresh insights they can collect
because this work extends further than our own solar system.

The sun is the only star whose atmosphere we can observe in such detail,
but it is likely that the same process operates on other stars too. That
turns these observations into the discovery of a fundamental
astrophysical process.

  More information: L. P. Chitta et al, Picoflare jets power the solar
wind emerging from a coronal hole on the Sun, Science (2023). DOI:
10.1126/science.ade5801 

Ignacio Ugarte-Urra et al, Thin jets underlie the solar wind, Science
(2023). DOI: 10.1126/science.adj8002

Provided by European Space Agency

Citation: Solar Orbiter discovers tiny jets that could power the solar wind (2023, August 25)
retrieved 27 April 2024 from https://phys.org/news/2023-08-solar-orbiter-tiny-jets-power.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)

5/5

https://dx.doi.org/10.1126/science.ade5801
https://dx.doi.org/10.1126/science.ade5801
https://phys.org/news/2023-08-solar-orbiter-tiny-jets-power.html
http://www.tcpdf.org

