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The surface of the Sun, as revealed by the Inouye Solar Telescope. Credit: NSO/Aura/NSF
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The Sun as we've never seen it before:
clearest and most detailed images yet of
the Sun revealed

The clearest and most detailed images of the Sun have been captured by the
largest telescope in the world.

Just-released first images and videos from the National Science Foundation’s
(NSF) Daniel K. Inouye Solar Telescope reveal unprecedented detail of the
Sun’s surface, with experts saying it will enable a new era of solar science
and a leap forward in understanding the Sun and its impacts on our planet.



The new images from NSF’s Inouye Solar Telescope 4-meter solar telescope,
which sits near the summit of Haleakala in Hawai‘i, show a close-up view of
the Sun’s surface including a pattern of turbulent “boiling” plasma that covers
the entire Sun. The images also show cell-like structures — each about the
size of France - which are the signature of violent motions that transport
heat from inside the Sun to its surface.

The new images were taken with cameras developed and supplied to the
project by a UK consortium, of which Northumbria University, in Newcastle
upon Tyne, is playing a key part. Members of Northumbria’s world-class Solar
Physics research group, including Dr Eamon Scullion, Dr Richard Morton and
Professor James McLaughlin, have played a leading role in developing
software to extract data from the telescope, providing insight into the
physical mechanisms responsible for energy transfer in the Sun's atmosphere
and how this relates to solar variability.

Dr Eamon Scullion is one of only eight European members in the Inouye Solar
Telescope Science Working Group and said the images were an exciting first
step towards understanding the physics taking place within the Sun’s surface.

As he explains: “Seeing is believing. We can simulate solar activity and make
predictions using data and computers, but this is the first time we have been
able to see high resolution images of the activity taking place on the surface
of the Sun. For the team here at Northumbria the real excitement will come
in a few months’ time. Once we have a series of images taken over several
weeks and months, we can use the software we have developed to track the
changes taking place on the Sun’s surface. This will really allow us to look at
the Sun in ways we simply haven’t been able to before now.”

The UK consortium is led by Queen’s University Belfast and involves seven
other UK institutes and industry including Andor Technology, Armagh
Observatory, University of Glasgow, Mullard Space Science Laboratory,
University of Sheffield, St. Andrews University, University of Warwick, and
Northumbria University, with funding provided by UK Research and
Innovation’s Science and Technology Facilities Council.

Experts say the telescope will play a critical role in better understanding the
Sun and space weather, and provide important details for scientists.

NSF Director, France Cdrdova, said: “NSF’s Inouye Solar Telescope will be


https://www.northumbria.ac.uk/about-us/academic-departments/mathematics-physics-and-electrical-engineering/research/solar-physics/
https://www.northumbria.ac.uk/about-us/academic-departments/mathematics-physics-and-electrical-engineering/research/solar-physics/

able to map the magnetic fields within the Sun’s corona, where solar
eruptions occur that can impact life on Earth. This telescope will improve our
understanding of what drives space weather and ultimately help forecasters
better predict solar storms.”

Activity on the Sun, known as space weather, can affect systems on Earth.
Magnetic eruptions on the Sun can impact air travel, disrupt satellite
communications and bring down power grids, causing long-lasting blackouts
and disabling technologies such as GPS.

Finally resolving these tiny magnetic features is central to what makes the
Inouye Solar Telescope unique. It can measure and characterize the Sun’s
magnetic field in more detail than ever seen before and determine the causes
of potentially harmful solar activity.

“It's all about the magnetic field,” said Thomas Rimmele, director of the
Inouye Solar Telescope. “To unravel the Sun’s biggest mysteries, we have to
not only be able to clearly see these tiny structures from 93 million miles
away but very precisely measure their magnetic field strength and direction
near the surface and trace the field as it extends out into the million-degree
corona, the outer atmosphere of the Sun.”

Better understanding the origins of potential disasters will enable
governments and utilities to better prepare for inevitable future space
weather events. It is expected that notification of potential impacts could
occur earlier — as much as 48 hours ahead of time instead of the current
standard, which is about 48 minutes. This would allow for more time to
secure power grids and critical infrastructure and to put satellites into safe
mode.

NSF’s new ground-based Inouye Solar Telescope will work with space-based
solar observation tools such as NASA’s Parker Solar Probe (currently in orbit
around the Sun) and the European Space Agency/NASA Solar Orbiter (soon to
be launched). The three solar observation initiatives will expand the frontiers
of solar research and improve scientists’ ability to predict space weather.

“These first images are just the beginning,” said David Boboltz, program
director in NSF’s division of astronomical sciences and who oversees the
facility’s construction and operations. “Over the next six months, the Inouye
telescope’s team of scientists, engineers and technicians will continue testing



and commissioning the telescope to make it ready for use by the
international solar scientific community. The Inouye Solar Telescope will
collect more information about our Sun during the first 5 years of its lifetime
than all the solar data gathered since Galileo first pointed a telescope at the
Sunin 1612~

Multimedia resources are available at : https://www.nso.edu/inouye-solar-
telescope-first-light/, https://www.nsf.gov/solarscience, and

https://www.aura-astronomy.org/news/nsfs-newest-solar-telescope-

produces-first-images/.

Dr Eamon Scullion is available for interview on Thursday 30 January. To arrange,
please contact Kelly Elliott on kelly2.elliott@northumbria.ac.uk or 0191 349
5947.

Northumbria is a research-rich, business-focused, professional university with
a global reputation for academic excellence. To find out more about our
courses go to www.northumbria.ac.uk

If you have a media enquiry please contact our Media and Communications
team at media.communications@northumbria.ac.uk or call 0191 227 4604.

Photo credit for all images: NSO/NSF/AURA

The Sun: The Sun is our nearest star - a gigantic nuclear reactor that burns
about 5 million tons of hydrogen fuel every second. It has been doing so for
about 5 billion years and will continue for the other 4.5 billion years of its
lifetime. All that energy radiates into space in every direction, and the tiny
fraction that hits Earth makes life possible. In the 1950s, scientists figured
out that a solar wind blows from the Sun to the edges of the solar system.
They also deduced for the first time that we live inside the atmosphere of this
star. But many of the Sun’s most vital processes continue to confound
scientists.

National Science Foundation’s (NSF): The NSF is an independent US Federal
Agency.
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