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Electron beams and radio signals from the
surface of the Sun

November 15 2013

The STEREO spacecraft and the sun. Credit: NASA

The sun emits light, but it also emits particle beams. A scientist at the
Swedish Insitute of Space Physics (IRF) in Uppsala has revealed how
these beams generate radio waves. These radio waves can tell us about
the outer layers of the sun and the interstellar medium without going
there. In particular, the radio emissions are produced in small packages,
and their shapes are determined by the density changes in the solar wind.

"We have known for a long time that the sun can produce
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electromagnetic emissions at the same frequencies as ordinary radio
stations on Earth. If we can understand how these radio emissions are
produced they could be used to probe the outer layers of the sun and
interstellar medium, without going there, just by observing the natural
radio signals," says Daniel Graham, an Australian scientist now working
at IRF. The results are presented in the important physics journal
Physical Review Letters.

The NASA Solar TErrestrial RElations Observatory (STEREO) mission,
launched in 2006, consists of two spacecraft which orbit the sun, one
ahead of Earth and the other behind Earth. These spacecraft have better
instruments than previous satellites for observing waves.

Electron beams emitted from the sun are the start of a multi-stage
process generating these radio waves. The electron beams travel out into
the solar wind and generate a type of wave that cannot travel very far
(electrostatic Langmuir waves). These waves can then generate natural
radio waves, and these can be seen at Earth.

"This might provide us with information about the outer layers of the
sun and the solar wind," says Daniel Graham, "but only if we understand
all steps producing these radio signals."

Daniel Graham has used observations by STEREO where Langmuir
waves were naturally converted into radio waves. These data might help
us understand how information was transferred from the outer layers of
the sun, to the electron beam, then into Langmuir waves, which are
converted to radio waves and eventually reach Earth. This has to be done
in space, since only the radio signals (as opposed to the Langmuir waves)
can reach the surface of the Earth.

More information: D. B. Graham and Iver H. Cairns, Constraints on
the Formation and Structure of Langmuir Eigenmodes in the Solar
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https://phys.org/tags/radio+emissions/
https://phys.org/tags/interstellar+medium/
https://phys.org/tags/solar+wind/
https://phys.org/tags/sun/
https://phys.org/tags/radio+waves/
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Wind, Physical Review Letters, vol. 111, issue 12 (2013):
prl.aps.org/abstract/PRL/v111/i12/e121101
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