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PLANETS ORBITING BINARY STARS APPEAR ABUNDANT

Planets that orbit two stars 
simultaneously once seemed 
like pure science fiction. But 
growing evidence suggests that 

such worlds are both real and common. 
Astronomers recently discovered two 
more “circumbinary” planets, and the 
finding seems to indicate that not only 
are these planets common, but that they 
can form under tumultuous conditions.

The new planets, Kepler-34 b and 
Kepler-35 b, reside in the constellation 
Cygnus and are among the most dis-
tant planets yet found, at about 4,900 
and 5,400 light-years away from Earth 
respectively, says William Welsh, an 
astronomer at San Diego State University 
and lead author of the study describing 
the planets in Nature. They are also the 
newest circumbinary planets; the discov-
ery comes less than a year after the first 
unambiguous finding of a circumbinary 
planet, Kepler-16 b. Astronomers discov-
ered all three using the transit method: 
measuring the loss of light from a star 
as an orbiting planet eclipses it.

Not only does the eclipse alert astrono-
mers that something is there, but it also 
provides the means to determine the 
radius of the object in orbit, Welsh says. 
Astronomers then measure the movement 
of the stars, looking for how much they 
wobble in reaction to the planet’s gravi-
tational pull against them, to calculate 

the planet’s mass. Once researchers 
have worked out the planet’s size and 
mass, they can determine whether the 
planet is rocky, metallic or gaseous. Both 
Kepler-34 b and Kepler-35 b turned out 
to be lightweight gas giants, less dense 
than Saturn, the least-dense planet in 
our solar system. “They’re very fluffy 
planets,” Welsh says.

The quality of the study is “excep-
tional,” and leaves little doubt that 
these circumbinary planets are real, 
says Sam Doolin, an astronomer at 
Oxford University in England who 
was not involved in the study. Before 
the Kepler mission, astronomers found 
potential circumbinary planets using 
data only from the gravitational pull on 
stars. Doolin says data from the transit 
method are more reliable. “It’s conclu-
sive,” he says. “Previous studies have 
only been able to infer there’s a third 
body in the system.”

Astronomers using NASA’s Kepler 
space telescope have looked for planets 
orbiting 750 known binary star systems. 
Welsh says it’s compelling that Kepler 
has already found three such planets 
because not many star systems are likely 
to be positioned at an angle at which an 
eclipse would appear. For example, if we 
were looking at such a star system from 
the top down, the stars may have planets 
but, when viewed from that angle, the 
planets would never block the starlight 
from reaching Earth. So, Welsh says, 
when you consider that most planets 
orbit at an angle that would make them 
essentially invisible to us, and also that 
more than 50 percent of stars in the gal-
axy reside in binary star systems, having 
already found three circumbinary plan-
ets is a sign they are abundant. “Most 
stars in the galaxy come in binaries,” 
Welsh says. “The sun is in the minority 
in that it’s by itself.”

Circumbinary orbits are also less 
stable than orbits in our solar system 
because of the competing gravity from 
two stars. Welsh says the gravity in some 
areas around binary star systems is so 
unstable that any planet would be flung 
from orbit. The varying amount of solar 
energy received by any planet orbiting 
two stars would also produce waver-
ing climates, he says. “With these guys, 
[climate] varies like crazy. You can get 
twice as much energy from the stars as 
you did a couple months earlier.”

Still, these planets and their orbits 
have existed for millions of years, 
says Hans Deeg, a staff astronomer at 
Astrophysics Institute of Canarias in 
Spain, who wasn’t involved in the study. 
“The mere existence of these planets 
makes it likely that they are long-term 
stable,” Deeg says.

The fact that planets can form amid 
such gravitational turmoil as these plan-
ets have is another sign that the galaxy 
is full of planets to be found, Welsh 
says. “It tells us that planet formation 
is pretty robust. Nature really likes to 
make planets because it makes them in 
these rough places.” 

Sean Treacy

Using the Kepler space telescope, 
astronomers have found three planets 
circling binary star systems. 

Most stars in the galaxy come in 
binaries. The sun is in the minority 

in that it’s by itself. 
— William Welsh, San Diego State 

University

Evolution proponent 
launches climate initiative

The National Center for Science 
Education, a nonprofit dedicated 
to science education and long-time 
champion of the teaching of evolu-
tion in schools, has launched a new 
initiative to help educators teach cli-
mate change science. The initiative is 
designed to provide advice and sup-
port to science teachers and parents, 
and includes numerous fact sheets 
and informational links through the 
center’s website.

National Center for Science Education 
press release, Jan. 16, 2012.
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