
 

Citizen scientists discover cyclical pattern of
complexity in solar storms

July 1 2019

  
 

  

Example images showing three example CMEs in ranked order of subjective
complexity increasing from low (left-hand image) through to high (right-hand
image). Credit: NASA Heliospheric Imager data courtesy of RAL Space, made
available by the UK Solar System Data Centre

Citizen scientists have discovered that solar storms become more
complex as the Sun's 11-year activity cycle reaches its maximum—a
finding which could help forecasters predict which space weather events
could have potentially devastating consequences for modern technologies
at Earth.

'Protect our Planet from Solar Storms', a research project launched by

1/5

https://phys.org/tags/research+project/


 

the University of Reading, the Science Museum Group and Zooniverse
in May 2018, asked volunteers to evaluate pairs of images of Coronal
Mass Ejections (CMEs) and decide which seemed the most visually
complex.

Overall, the project ranked the complexity of 1100 observations of
CMEs taken by the wide-angle Heliospheric Imagers on-board NASA's
twin STEREO spacecraft. The results will be presented at the RAS
National Astronomy Meeting in Lancaster today (Tuesday, 2nd July) and
will feature in the exhibition The Sun, which opens at the Science and
Industry Museum, in Manchester, on 20th July.

"The STEREO spacecraft capture images of solar storms as they erupt
from the Sun. Some CMEs look very simple, like bubbles, while others
are far more complex, like shattered light bulbs. Surprisingly, we found
that the annual average complexity values actually follow the solar
activity cycle," said Shannon Jones of the University of Reading.

CMEs are a key driver of hazardous space weather that, if directed at
Earth, can cause serious damage to electricity grids, satellite navigation
and communication infrastructure. Current prediction methods, based on
the direction of the magnetic field within solar storms, are only really
effective around an hour before the storm hits our planet. The
complexity of an eruption could provide advanced warning about its
likelihood of causing disruption.
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Plot that shows CME 'complexity' follows solar activity. Top panel: relative
'complexity' of every CME in the ranking plotted against time. Red points
represent STEREO-A images, while blue points represent STEREO-B images.
Annual means are over plotted for STEREO-A (red dashed line) and STEREO-B
(blue dashed line) CMEs. Credit: University of Reading. Bottom panel: Daily
total sunspot number, data from SILSO. Credit: World Data Center SILSO,
Royal Observatory of Belgium, Brussels.

"The most damaging storms have a magnetic field that is offset by 180
degrees to Earth's. Because complex storms have a magnetic field that
keep changing direction, they are more likely to move into this
alignment at least for a short period of time. The link between
complexity and the solar cycle is important because not only are there
more storms during solar maximum, their variability makes them more
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likely to contain an orientation of magnetic field that may affect our
modern technologies," said Chris Scott of the University of Reading,
who devised the study.

The Reading team has now launched a new phase of experiments on
Zooniverse, where volunteers will assess the impact of brightness on
complexity, weigh up how to quantify complexity, and study differences
in the STEREO A and B cameras.

"Our results show that storms in the STEREO B camera were
consistently ranked as less complex than in STEREO A, and that might
be because the two cameras are not identical," said Ms Jones. "As we
know the size of an object each camera can resolve, this might give a
clue to the size of structures that people interpret as complex. The input
of the citizen science volunteers will be invaluable in helping us start to
understand the structure of CMEs in more detail."

"It has been a pleasure to work with Zooniverse and the University of
Reading team, following a long tradition of engaging our visitors in
research, through our Live Science programme, and in citizen science
too, notably Hooked On Music and our Turing Sunflower experiments at
the Science and Industry Museum," said Roger Highfield, Science
Director of the Science Museum Group, which includes the Science
Museum, Science and Industry Museum, Science and Media Museum,
National Railway Museum and Locomotion.

The RAS National Astronomy Meeting is taking place at Lancaster
University until 4th July. The Sun opens at the Science and Industry
Museum, Manchester, on 20th July and runs until 5th January 2020.

Provided by Royal Astronomical Society
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