Using Wobbly Stars to Discover New Planets
Recently, researchers demonstrated how they could use measurements of a star’s wobble to
study planets a bit more like the Earth. They studied a star called HD 3167 and its two orbiting
planets. The planets had been discovered by NASA’s Kepler spacecraft using another
technique, based on the decrease in brightness of the star as the planets travel (“transit”) in
front of them and block some of their light. So astronomers knew the planets were there and
they had some information about the planet, but didn’t know the planets’ masses.

Figure 1. Artist’s Rendition of the Kepler Space Telescope. The Kepler space telescope was
launched in 2009 with the goal of discovering planets far outside of our solar system. Credit:
Wikimedia Commons

Using measurements of how much HD 3167 wobbles, scientists provided the first mass
measurements for these planets, and even discovered a third one not noticed in the Kepler
data! The newly discovered third planet causes a wobble on HD 3167 of only about 2 m/s:
twenty five times less than the strength of the signal astronomers used to discover the planet
around 51 Peg 22 years earlier, but still about 20 times larger than the signal we would see from
a planet just like Earth around a distant star like the sun.
By combining different techniques—the star’s wobble to measure the mass of the planet and
transits to measure the planet’s size—astronomers can learn a lot about planets orbiting distant
stars. The authors were able to estimate the surface temperature of these planets and even the
likely composition of their atmospheres. With each passing year, astronomers improve their
capabilities for discovering, measuring the properties of, and estimating the conditions on more
and more planets in our galaxy. Soon, we may be able to identify what planets are most likely to
be suitable for life like the kind we know from Earth.
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