PHYS 19X

Harsh space weather may doom potential life
on red-dwarf planets

June 2 2014

This artist's conception shows a hypothetical alien world orbiting a red dwarf
star. Although it is in the star’s habitable zone, this planet faces an extreme space
environment that is stripping its atmosphere and generating powerful aurorae.
Since they are subjected to such harsh physical conditions, red-dwarf planets
may not be habitable after all, so life in the universe might be even rarer than we
thought. Credit: Harvard-Smithsonian Center for Astrophysics

1/3



PHYS 19X

(Phys.org) —Life in the universe might be even rarer than we thought.
Recently, astronomers looking for potentially habitable worlds have
targeted red dwarf stars because they are the most common type of star,
comprising 80 percent of the stars in the universe. But a new study
shows that harsh space weather might strip the atmosphere of any rocky
planet orbiting in a red dwarf's habitable zone.

"A red-dwarf planet faces an extreme space environment, in addition to
other stresses like tidal locking," says Ofer Cohen of the Harvard-
Smithsonian Center for Astrophysics (CfA).

Cohen is presenting their findings today in a press conference at a
meeting of the American Astronomical Society.

Earth is protected from solar eruptions and space weather by its
magnetic field. Just like the shields of the Starship Enterprise, Earth's
magnetic field deflects incoming energy blasts. We also are protected by
distance since Earth orbits 93 million miles from the Sun.

Red dwarf stars are smaller and cooler than the Sun. To be in the star's
habitable zone, where the temperature is warm enough for liquid water,
a planet would have to be much closer to its star than the Earth is to the
Sun. As a result, such a planet would be subjected to severe space
weather.

Previous work has looked at the impact of stellar flares from a red dwarf
on a nearby planet. In contrast, the new research examines the effect of
the red dwarf's constantly blowing stellar wind. The team used a
computer model developed at the University of Michigan to represent
three known red-dwarf planets circling a simulated, middle-aged red
dwarf.

They found that even an Earth-like magnetic field could not necessarily
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protect a habitable-zone world from the star's continuous bombardment.
Although there were moments when the planet's magnetic shields held
firm, it spent far more time with weak shields than strong shields.

"The space environment of close-in exoplanets is much more extreme
than what the Earth faces," explains co-author Jeremy Drake (CfA).
"The ultimate consequence is that any planet potentially would have its
atmosphere stripped over time."

The extreme space weather also would trigger spectacular aurorae, or
Northern Lights. The aurora on a red-dwarf planet could be 100,000
times stronger than those on Earth, and extend from the poles halfway to
the equator.

"If Earth were orbiting a red dwarf, then people in Boston would get to
see the Northern Lights every night," adds Cohen. "Oh the other hand,
we'd also be in constant darkness because of tidal locking, and blasted by
hurricane-force winds because of the dayside-nightside temperature
contrast. I don't think even hardy New Englanders want to face that kind
of weather."
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