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New Planet Discovered in our Galaxy
It’s icy, cold and rocky, but it’s the closest thing to Earth ever found outside our solar system.

An international team of astronomers have made an exciting new discovery in the search for planets that could support life.

With critical data provided by Australian team members, a small, cool planet – called in typical astronomical terms ‘OGLE-2005-BLG-390Lb’ – has been discovered orbiting a star in the inner Milky Way.

The newly-discovered planet has several attributes that astronomers believe are needed to support life.

Located in the constellation of Sagittarius at a distance of 22,000 light years, the planet weighs in at around five times the mass of Earth and is the smallest ever discovered. It orbits its parent star at three times the distance of Earth from the Sun, and one orbit takes 11 Earth years. 

The new planet’s parent star is most likely an M dwarf, the most common type of star in our galaxy. The parent star is cool and relatively small, only around a fifth the size of our Sun. This puts the planet’s surface temperature at a chilly -225 degrees Celsius. The planet is likely to be made of rock and ice with a thin atmosphere. Its surface gravity would be up to 70 percent greater than on Earth, so a 60kg person would weigh as much as 100kg when standing on it.

Dr John Greenhill, from the University of Tasmania, said the most exciting thing was the indication that low mass, rocky planets are common beyond our Solar System.

“This discovery means we’re a lot closer to finding an Earth-twin,” he said.

Let’s get collaborative

The new planet was identified by astronomers from 32 institutions in 3 collaborations from 12 countries. Most of the measurements were made by the international PLANET collaboration, co-founded by RSAA (Mt Stromlo) Director Professor Penny Sackett and now led by Dr J-P Beaulieu from the Institut d’Astrophysique de Paris.

Australian members of PLANET are Dr John Greenhill, Dr Kym Hill and Dr Stefan Dieters from the University of Tasmania’s Mt Canopus Observatory, Drs Andrew Williams and Ralph Martin of Perth Observatory and Prof Penny Sackett.

The results of their research have just been published in the latest edition of Nature magazine, the world’s leading journal publishing basic scientific research. 
M-type research

To date, 169 planets have been discovered outside the solar system, but most are ‘hot Jupiters’ — large gaseous planets orbiting very close to their parent stars. 

“This is the first extra-solar planet which is consistent with the theories of how our solar system was formed,” says Dr Greenhill.

The planet is the third to be found using the microlensing technique, which is currently the only feasible way to detect low mass planets similar to Venus, Earth and Mars.

(continued on page 2)
“This is a really exciting discovery since it shows that microlensing can detect low mass, planets like those in our solar system. It’s very difficult to detect low-mass planets, and yet one of the three ‘microlensed’ planet turns out to be low mass. Scientifically this is very important since it suggests that low mass, rocky-icy planets are very common,” said Dr Greenhill. 

Microlensing occurs when a star passes in front of another star. The gravitational field of the front star acts as a lens, bending and focussing the light of the back star. As the front star passes in front of the back star, the light from the background star brightens and then fades in a very characteristic manner. The graph of this star brightness vs the time passed is called a light curve. If the foreground star has no planets the light curve has a simple bell shape. A planet orbiting the foreground star produces a bump or spikes on the light curve. Analysis of this light curve gives the planet-to-star mass ratio and shows how far the planet is from its parent star.
Discovery dateline

The Optical Gravitational Lensing Experiment (OGLE) team, based in Poland, detected the microlensing event in early July. A network of teams around the world capable of keeping the event under constant observation sprang into action, with telescopes in Chile, Hawaii, New Zealand, Tasmania, Western Australia and the Canary Islands monitoring the event. 

On August 10, a tell-tale planetary bump appeared and observations from Perth Observatory and Mt Canopus Observatory in Tasmania were vital in tying down the peak and the shape of the stellar and planetary curves. 

Professor Sackett, co-founder of the PLANET team and its principal investigator for several years, said: “This amazing discovery required worldwide cooperation and teamwork. It's delightful to see the crucial role played by the Australian teams.” 

Australian researchers have been involved in the international ‘PLANET’ microlensing team for 10 years. Dr Greenhill said that 2005 had been a vintage year for Tasmanian astronomers.

“In May we made an important contribution to finding a Jupiter-like planet and now we’re part of the discovery of the first cool, rocky planet,” he said.

“In a science dominated by huge telescopes and budgets, this result goes to show that world-class research can come from relatively small telescopes and budgets.”
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