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Two Saturn-sized objects orbiting nearby stars, a discovery suggesting that solar

systems with multiple small planets like our own may be far more common than scientists had assumed.

Astronomers Geoffrey Marcy of the University of California at Berkeley and R. Paul Butler of the Carnegie Institution of Washington previously had detected 21

planets the size of Jupiter, 300 times the mass of Earth, or larger. Other researchers have found another 12 big celestial bodies. The new objects are one-third the size of Jupiter and maybe smaller. "Improvements in our search technique," Marcy said “have made it possible to detect the first Saturn-sized planets ever found outside our solar system."

In addition, the scientists data contain a growing number of indications that "there are going to be many more small planets discovered in coming years" Butler said “The research suggests that Earth-mass planets are extremely common in the galaxy." Until last year, the astronomers technology was not sensitive enough to observe stellar velocity changes smaller than about 8 meters per second. Now, with improved computer processing, they can focus on variations of 3 meters per second.

I believe that further research in the next 5 years will  enable astronomers to locate many hundreds of new planets and will drastically change our views on the scarcity and characteristics of solar systems and their planets.

Both of the newfound objects, however, clearly appear to be "gas giants" like Jupiter or Saturn, rather than rocky spheres like Earth or Mars. One is orbiting an

unremarkable star in the constellation Monoceros, about 109 light-years from Earth, every 3.02 days. That planet, approximately 80 percent the mass of Saturn, is

so close to its star that the surface temperature averages around 2,000 degrees Fahrenheit, the astronomers said.

The other planet is revolving around a similarly ordinary star in Cetus, about 117 light-years away from us, in a 75-day orbit similar in size to Mercury's around our

sun. It has a comparatively cool surface temperature of 1,500 F.

The newly detected planets were found by analyzing the light from 1,100 relatively close stars that Marcy, Butler and Steve Vogt of the University of California at

Santa Cruz have been watching for as long as four years with the Keck telescope in Hawaii.

The light from many of those stars fluctuates at regular intervals, indicating that they are wobbling, or shifting their velocity, as a consequence of being gravitationally

tugged by orbiting planets. Measuring the amount of the tug reveals the mass of the presumed planet, and the diameter and shape of its orbit. Until last year, the astronomers' technology was not sensitive enough to observe stellar velocity changes smaller than about eight meters per second. Now, with improved computer processing, they can focus on variations as small as three meters per second.

The Keck method, however, will never be able to detect planets anywhere near as small as Earth, which causes the sun to wobble by only one-tenth of a meter per

second. 

Finding planets like our own, said Heidi Hammel of the Space Science Institute in Boulder, Colo., will require "different techniques. We're really going to need to go

into outer space" with advanced equipment.

One issue will be particularly interesting, Marcy said. The data so far "suggest that our solar system is somewhat unusual," he said, because the orbits of planets

around the sun are nearly circular. 

In the case of Earth, that prevents catastrophic temperature swings, allows liquid water to exist and "may have something to do with the fact that biology has

flourished here," he said. But nearly all the planets around other stars seem to have highly elliptical orbits.

Scientists said yesterday that they are optimistic about explaining such inconsistencies because the entire search is fairly new. The first planet outside our solar system

was not detected until 1994. In the few years since, 34 have been found, said Anne Kinney, science program director of NASA's Astronomical Search for Origins

program. 

NASA and the National Science Foundation sponsored the research announced yesterday.

The Keck data contain another six to nine candidate planets "that look promising," Marcy said. And the range of masses astronomers are seeing supports the

long-standing theory that small planets should be much more numerous than giants.

"We really are seeing a continuous distribution of masses," said planet-formation expert Alan Boss of the Carnegie Institution of Washington. "It's just the tip of an

iceberg. There is an incredible number of other planets we'll be finding as our search techniques improve," and as scientists continue their quest "to try to find a

habitable Earth" elsewhere in the galaxy.

Newfound Objects

The discovery of two planets outside our solar system that are similar in mass to Saturn lends support to the theory that many other solar systems contain smaller

planets. All previously discovered extrasolar planets have been at least as large as Jupiter.

Planetary mass in relation to that of Earth:

Jupiter: 319.89 times Earth

Saturn: 95.17

A: 76.14*

B: 66.62*

Neptune: 17.24

Uranus: 14.56

Earth: 1

What scientists discovered:

Planet A:

* Presumably a gas giant and at least 80% the mass of Saturn.

* Oribiting 3.8 million miles from the star HD46375.

* 109 light-years from Earth.

Planet B:

* Presumably a gas giant and at least 70% the mass of Saturn.

* Oribiting 32.5 million miles from the star HD16141.

* 117 light-years from Earth.

The two planets discovered are similar in mass to Saturn. Previous discoveries were similar in mass to Jupiter.

