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An illustration of an exoplanet like the one Kepler detects by monitoring dips in a star's brightness (which are caused by orbiting 
planets). (ESO)
For a planet to have liquid water —!something necessary to support life as we know it —!it has to be within a certain distance of!its 
star. Too close, and the water burns up. Too far away, and it's a frozen wasteland. But according to new research, most stars in the 
galaxy have so-called "Goldilocks planets" that sit in the habitable zone, where temperatures are just right for life.

The illustration shows the habitable zone for different types of stars. The distance to the habitable zone is dependent on how big and 
bright the star is. The green area is the habitable zone, where liquid water can exist on a planet's surface. The red area is too hot for 
liquid water on the planetary surface and the blue area is too cold for liquid water on the planetary surface. (NASA, Kepler)

New calculations in a study published Wednesday in!Monthly Notices of the Royal Astronomical Society indicate that billions of the 
Milky Way's stars!have one to three planets in the habitable zone, meaning that they potentially have liquid water as well.

The calculations, which were produced by a group of researchers from the!Australian National University and the Niels Bohr 
Institute at the University of Copenhagen, are based on a method called the Titius-Bode law. This law, which was created around 
1770,!predicts how planets in a solar system will be spaced out. The researchers applied the law to the 1,000 exoplanets (and 3,000 
possible exoplanets) found by NASA's Kepler satellite. They looked at 151 planetary systems —!ones where Kepler had detected 
between three and six!planets — and found that the Titius-Bode law fit well with the way 124 of them were spaced out.

"Using T-B's law, we tried to predict where there could be more planets further out in the planetary systems. But we only made 
calculations for planets where there is a good chance that you can see them with the Kepler satellite,"!!Steffen Kjær Jacobsen, PhD 
student in the research group Astrophysics and Planetary Science at the Niels Bohr Institute at the University of Copenhagen, said in 
a statement. In the planetary systems where ratios were off, they were able to estimate where "missing" planets might be.



Exoplanetary systems where the previously known planets are marked with blue dots, while the red dots show the planets predicted 
by the Titius-Bode law on the composition of planetary systems. 124 planetary systems in the survey -- based on data from the 
Kepler satellite, fit with this formula. (Timothy Bovaird, Australian National University)

Once those planets were added, all 151 systems showed one to three!planets in their habitable zone. The researchers believe this 
indicates that most systems do have planets orbiting at the proper distance to hold liquid water.

To help confirm their theory,!they've flagged a number of supposed Goldilocks planets that Kepler should be able to see at some 
point. They hope that other scientists will spot them, adding weight to the "missing planets" they've calculated.

Unfortunately, being in the habitable zone doesn't mean that liquid water is present —!and the presence of liquid water doesn't 
necessarily mean that life ever can, will, or did exist. But here's to hoping.

Two new exoplanets are more Earth-like than any we’ve found before

By Rachel Feltman January 6



This artist's conception depicts an Earth-like planet orbiting an evolved star that has formed a stunning "planetary 
nebula." Earlier in its life, this planet may have been like one of the eight newly discovered worlds orbiting in the 
habitable zones of their stars. (David A. Aguilar)

NASA's Kepler Space Telescope has found a lot of planets outside our solar system, but now it may have tracked down a 

pair that are truly Earth-like.

Scientists recently verified Kepler's 1,000th planetary discovery, and there are still more to sort through. At a meeting of 

the American Astronomical Society on Tuesday, researchers announced 554 new candidates found by the telescope, 

bringing its total to 4,175.

Of those possible planets, eight are in the so-called "Goldilocks zone," or habitable zone, where the host star is at just the 

right distance to keep water liquid. Too close, and water heats up and boils off. Too far, and the planet is covered in 

permanent, solid ice.

These findings nearly double the number of known planets in the habitable zone, but researchers are especially excited 

about two of the new exoplanets: Their size, location, and star type means they could be rocky planets like Earth -- which 

means they could have evolved life as we recognize it.

One of the planets, Kepler-438b, is only 12 percent bigger than Earth in diameter. That means it's quite likely a rocky 

planet. Scientists have given it a 70 percent chance. Kepler-442b is a bit bigger at around 33 percent larger than Earth, 

but still has a 60 percent chance of being rocky.

But while 438b hits the sweet spot in size, 442b has it beat when it comes to distance from the sun. Both planets orbit a 

small red dwarf star, cooler than Earth's Sun, but they also orbit more closely. 438b gets 40 percent more light than 

Earth, which means it has around a 70 percent chance of being able to hold liquid water. But with 66 percent as much 

light as our own planet, 442b has a 97 percent chance of being in the habitable zone.

So neither planet is a sure shot -- and both still need to be studied further -- but these are exciting finds. And they're 



more promising than anything else Kepler has ever found.

'We are now closer than we’ve ever been to finding a twin for the Earth around another star," NASA scientist Fergal 

Mullally said while introducing his portion of the research at the conference  Tuesday. He and his colleagues hope to 

verify these planets for further study, then use their similarities to -- and differences from -- Earth to learn something 

about the formation of the planet.
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