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NCAR Scientists Discover Magnetic Bubbles Erupt From the Sun

BOULDER --Ever since Skylab, scientists have puzzled over what happens to 

the large magnetic field they have observed propagating outward from the sun. 

They should have been increasing the overall interplanetary magnetic field, 

scientists reasoned. But the overall field has remained constant.

Now an explanation has been offered by scientists with the National Center 

for Atmospheric Research (NCAR) in Boulder, Colorado, a nonprofit research 

laboratory sponsored by the National Science Foundation. The magnetic fields 

expelled from the sun as part of solar eruptions simply pass through the 

interplantary medium like disconnected bubbles.

"The astronauts took pictures of solar eruptions that send billions of tons 

of matter into space at speeds of millions of miles per hour about once a day," 

explains Rainer Illing, a solar physicist with NCAR's High Altitude Observatory, 

at the American Astronomical Society meeting in Tucson, Arizona, today.

"Magnetic fields are expelled along with the gas, and that's the problem: we 

might expect the interplanetary maqnetic field to increase constantly and become 

very large, but a number of spacecraft orbiting between the earth and the sun 

have seen an almost constant field."
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But now, Illing and his NCAR colleague Arthur Hundhausen have found a class 

of eruptions that seems to solve the problem by the same effect that scientists 

believe powers solar flares.

Illing and Hundhausen have been studying these eruptions using data from the 

Solar Maximum Mission satellite, which was repaired in orbit in April 1984 by 

Space Shuttle astronauts.

Using a telescope which created an artificial solar eclipse, they found, as 

did the Skylab scientists, that many of the eruptions seem to have a leading loop
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of material made up of the qas in the upper atmosphere of the sun, displaced and 
set in motion by eruption of the material and magnetic field from below.

"The leading loop and the magnetic field that goes along with it are apparently 
firmly rooted in the solar surface," says Illing. "The surprise is that in 
addition to loops with legs pointing downward, there are also eruptions with 
loops pointing outward into interplanetarv space, as if the loop had been pinched 
off and transformed into a bubble."

The explanation of the observations comes from a curious fact about the magnetic 
fields on the sun: they act as if they were rubber bands, says Illing.

"An ordinary erupting loop can be seen as a huge rubber band stretched outward 
from the sun," he explains. "Imagine pulling the sides of this loop toward each 
other, and then reconnecting the two legs to form one loop connected to the sun, 
and another complete loop above it."

The tension in the rubber band then snaps the lower loop back into the sun, and 
also snaps the upper loop out into interplanetary space. The outward moving 
magnetic loop has been disconnected from the sun, and just passes throuqh the 
solar system like a bubble, without increasing the total magnetic field in 
interplanetarv space permanently.

Other spacecraft in interplanetary space have seen clouds of material moving away 
from the sun that seem to have magnetic fields like those expected to exist in 
these disconnected bubbles.

The magnetic rubber band has a lot of energy stored in it, not only because of 
tension, but also because it acts somewhat like a wire carrying a current.

"When the sides reconnect, there is also something like a monstrous short 
circuit— and that releases an enormous amount of energy," the NCAR scientist 
explains. "At the surface of the sun, the atmosphere is much denser than at the 
heights where the eruptions are seen, and the magnetic fields are thousands of 
times stronger."

According to Illing most solar scientists suspect that the reconnection process 
working in this dense region powers the solar flares which have enerqy outputs 
equivalent to millions of megatons of high explosive.

Illing's presentation, "A Gallery of Disconnection Transients," will be given at 
at a poster session between 9 a.m. and 3 p.m. on Wednesday, May 15.

-The End-

NOTE: Black-and-white glossies of the solar magnetic loops are available from 
Illing at the session or from NCAR's Information Office, P.O. Box 3000, Boulder, 
Colorado, 80307.

For further information, contact:

Joan Vandiver Frisch 
NCAR Information Officer 
P.O. Box 3000 
Boulder, Colorado 80307 
(303) 4^7-8721 or 8720





INVERTED LOOP EVENT: The outward magnetic loop of solar material, disconnected 
from the sun, with "legs" pointed outward is shown as a dense white mass of solar 
material flaring out from the solar disk. Photograph taken by NCAR's High 
Altitude Observatory telescope aboard NASA's Solar Maximum Mission satellite. 
Photo Credit: NCAR High Altitude Observatory/National Science Foundation.





ORDINARY LOOP EVENT: Circular loop of gaseous material (shown as faint whitish 
loop) erupts from the sun during ordinary solar eruption. 'Dark central disk is 
"artificial moon" about one and a half times the size of the sun, taken by NCAR's 
High Altitude Observatory telescope aboard the Solar Maximum Mission satellite. 
Tiny white dots in outer edges are about the size of earth in comparison.
Photo Credit: NCAR High Altitude Observatory/National Science Foundation


