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Astronomers have spotted
inexplicably bright light
coming from the sun

Extraordinarily high-energy gamma rays have been found emanating
from the sun, and none of our theoretical models can explain why there
1% | are so many of them

By Leah Crane
B3 3 August 2023
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A Some of the light from the sun is more energetic than it should be
Shutterstock/Lukasz Pawel Szczepanski

The highest-energy sunlight is too bright. Astronomers have detected
gamma rays coming from the sun that are more energetic than any we
have seen before, and there are more of them than any of our models of
the sun can account for.

Many of the gamma rays we see coming from the sun are produced by
cosmic rays, which are charged particles that hurtle through space at
incredible speeds. When cosmic rays hit the sun, the ...

magnetic fields there can turn them around and blast them towards
Earth - but in the process, the cosmic rays collide with the particles in
the sun’s atmosphere, creating gamma rays.

We have known for about a decade that the sun produces some gamma
rays with energies higher than expected, but now data from the High-


https://archive.today/
https://archive.is/www.newscientist.com
https://archive.is/n9gD8/share
https://archive.is/download/n9gD8.zip
https://archive.is/n9gD8/abuse
http://buymeacoffee.com/archive.today
https://archive.is/n9gD8
https://archive.is/n9gD8/image
https://archive.is/o/n9gD8/api.addthis.com/oexchange/0.8/forward/facebook/offer?pubid=ns.html&url=https://www.newscientist.com/article/2386042-astronomers-have-spotted-inexplicably-bright-light-coming-from-the-sun/&title=Astronomers%20have%20spotted%20inexplicably%20bright%20light%20coming%20from%20the%20sun&description=Extraordinarily%20high-energy%20gamma%20rays%20have%20been%20found%20emanating%20from%20the%20sun,%20and%20none%20of%20our%20theoretical%20models%20can%20explain%20why%20there%20are%20so%20many%20of%20them
https://archive.is/o/n9gD8/api.addthis.com/oexchange/0.8/forward/twitter/offer?pubid=ns.html&url=https://www.newscientist.com/article/2386042-astronomers-have-spotted-inexplicably-bright-light-coming-from-the-sun/&title=Astronomers%20have%20spotted%20inexplicably%20bright%20light%20coming%20from%20the%20sun&description=Extraordinarily%20high-energy%20gamma%20rays%20have%20been%20found%20emanating%20from%20the%20sun,%20and%20none%20of%20our%20theoretical%20models%20can%20explain%20why%20there%20are%20so%20many%20of%20them
https://archive.is/o/n9gD8/api.addthis.com/oexchange/0.8/forward/whatsapp/offer?pubid=ns.html&url=https://www.newscientist.com/article/2386042-astronomers-have-spotted-inexplicably-bright-light-coming-from-the-sun/&title=Astronomers%20have%20spotted%20inexplicably%20bright%20light%20coming%20from%20the%20sun&description=Extraordinarily%20high-energy%20gamma%20rays%20have%20been%20found%20emanating%20from%20the%20sun,%20and%20none%20of%20our%20theoretical%20models%20can%20explain%20why%20there%20are%20so%20many%20of%20them
https://archive.is/o/n9gD8/api.addthis.com/oexchange/0.8/forward/linkedin/offer?pubid=ns.html&url=https://www.newscientist.com/article/2386042-astronomers-have-spotted-inexplicably-bright-light-coming-from-the-sun/&title=Astronomers%20have%20spotted%20inexplicably%20bright%20light%20coming%20from%20the%20sun&description=Extraordinarily%20high-energy%20gamma%20rays%20have%20been%20found%20emanating%20from%20the%20sun,%20and%20none%20of%20our%20theoretical%20models%20can%20explain%20why%20there%20are%20so%20many%20of%20them
https://archive.is/o/n9gD8/api.addthis.com/oexchange/0.8/forward/reddit/offer?pubid=ns.html&url=https://www.newscientist.com/article/2386042-astronomers-have-spotted-inexplicably-bright-light-coming-from-the-sun/&title=Astronomers%20have%20spotted%20inexplicably%20bright%20light%20coming%20from%20the%20sun&description=Extraordinarily%20high-energy%20gamma%20rays%20have%20been%20found%20emanating%20from%20the%20sun,%20and%20none%20of%20our%20theoretical%20models%20can%20explain%20why%20there%20are%20so%20many%20of%20them
mailto:?subject=Astronomers%20have%20spotted%20inexplicably%20bright%20light%20coming%20from%20the%20sun&body=Extraordinarily%20high-energy%20gamma%20rays%20have%20been%20found%20emanating%20from%20the%20sun%2C%20and%20none%20of%20our%20theoretical%20models%20can%20explain%20why%20there%20are%20so%20many%20of%20them%0D%0Aread%20more:%20https://www.newscientist.com/article/2386042-astronomers-have-spotted-inexplicably-bright-light-coming-from-the-sun/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/space/
https://archive.is/o/n9gD8/https://www.newscientist.com/author/leah-crane/
https://archive.is/o/n9gD8/https://www.newscientist.com/article/mg25834413-100-we-are-finally-closing-in-on-the-cosmic-origins-of-the-omg-particle/
https://archive.is/o/n9gD8/https://www.newscientist.com/login/
https://archive.is/o/n9gD8/https://www.newscientist.com/
https://archive.is/o/n9gD8/https://shop.newscientist.com/
https://archive.is/o/n9gD8/https://academy.newscientist.com/
https://archive.is/o/n9gD8/https://www.newscientist.com/science-events/
https://archive.is/o/n9gD8/https://www.newscientist.com/tours/
https://archive.is/o/n9gD8/https://www.newscientist.com/section/news/
https://archive.is/o/n9gD8/https://www.newscientist.com/section/features/
https://archive.is/o/n9gD8/https://www.newscientist.com/sign-up/
https://archive.is/o/n9gD8/https://www.newscientist.com/podcasts/
https://archive.is/o/n9gD8/https://www.newscientist.com/video/
https://archive.is/o/n9gD8/https://www.newscientist.com/article-type/comment/
https://archive.is/o/n9gD8/https://www.newscientist.com/section/culture/
https://archive.is/o/n9gD8/https://www.newscientist.com/crosswords/
https://archive.is/o/n9gD8/https://www.newscientist.com/issues/current/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/health/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/space/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/physics/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/technology/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/environment/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/mind/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/humans/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/life/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/mathematics/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/chemistry/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/earth/
https://archive.is/o/n9gD8/https://www.newscientist.com/subject/society/
https://archive.is/o/n9gD8/https://subscription.newscientist.com/packages/2023-summer-variant2-desktop

IN
=

Altitude Water Cherenkov (HAWC) observatory in Mexico has shown
evidence of even higher-energy light. The gamma rays that Mehr Un
Nisa at Michigan State University and her colleagues found when they
analysed more than six years of observations from HAWC were in the
teraelectronvolt (TeV) range, similar to the energy of the particles that
are smashed together at the Large Hadron Collider.

“This is completely unprecedented - people did not think that the sun
was going to be this bright in TeV gamma rays,” says Nisa. “This light
is a trillion times more energetic than the light from a normal light
bulb.”

Read more: Could we put out the sun with a sun-sized orb of water?

Light at such high energies is difficult to produce, especially since the
sun’s magnetic field is expected to completely repel cosmic rays with
extremely high energies. This should minimise the chances of the
cosmic rays interacting with the sun’s atmosphere to generate gamma
rays. The researchers spotted some signs of high-energy cosmic rays
being repelled during the peak of the sun’s 11-year cycle of magnetic
activity, but clearly some of the high-energy cosmic rays must be
reaching the sun.

“Given what we know about the sun’s atmosphere, how dense it is,
what those magnetic fields are like, the numbers don’t add up to get
this amount of high-energy radiation,” says Nisa. “There are exotic
ideas - like dark matter being captured in the sun that can annihilate to
produce particles that could eventually be emitted in the form of gamma
rays — however those are just ideas at the moment.”

Many of those ideas don’t match up to what HAWC detected. For
example, any explanation invoking new particles inside the sun
wouldn’t naturally produce variations in the amount of high-energy
gamma rays over the course of a solar cycle. For now, how the sun is
producing so much high-energy light remains a mystery.

Journal reference: Physical Review Letters DOI:
10.1103/PhysRevLett.131.05120

Topics: Cosmic Rays / The Sun / Gamma Rays
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