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Beta Pictoris planet finally imaged?

November 21 2008

This composite image represents the close environment of Beta Pictoris as seen
in near infrared light. This very faint environment is revealed after a very careful
subtraction of the much brighter stellar halo. The outer part of the image shows
the reflected light on the dust disc, as observed in 1996 with the ADONIS
instrument on ESO's 3.6 m telescope; the inner part is the innermost part of the
system, as seen at 3.6 microns with NACO on the Very Large Telescope. The
newly detected source is more than 1000 times fainter than Beta Pictoris, aligned
with the disc, at a projected distance of 8 times the Earth-Sun distance. Both
parts of the image were obtained on ESO telescopes equipped with adaptive
optics. Credit: ESO/A.-M. Lagrange et al.

(PhysOrg.com) -- The hot star Beta Pictoris is one of the best-known
examples of stars surrounded by a dusty 'debris' disc. Debris discs are
composed of dust resulting from collisions among larger bodies like
planetary embryos or asteroids. They are a bigger version of the zodiacal
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dust in our Solar System. Its disc was the first to be imaged — as early as
1984 — and remains the best-studied system. Earlier observations
showed a warp of the disc, a secondary inclined disc and infalling
comets onto the star. "These are indirect, but tell-tale signs that strongly
suggest the presence of a massive planet lying between 5 and 10 times
the mean Earth-Sun distance from its host star," says team leader Anne-
Marie Lagrange. "However, probing the very inner region of the disc, so
close to the glowing star, is a most challenging task."

In 2003, the French team used the NAOS-CONICA instrument (or
NACO), mounted on one of the 8.2 m Unit Telescopes of ESO's Very
Large Telescope (VLT), to benefit from both the high image quality
provided by the Adaptive Optics system at infrared wavelengths and the
good dynamics offered by the detector, in order to study the immediate
surroundings of Beta Pictoris.

Recently, a member of the team re-analysed the data in a different way
to seek the trace of a companion to the star. Infrared wavelengths are
indeed very well suited for such searches. "For this, the real challenge is
to identify and subtract as accurately as possible the bright stellar halo,"
explains Lagrange. "We were able to achieve this after a precise and
drastic selection of the best images recorded during our observations."

The strategy proved very rewarding, as the astronomers were able to
discern a feeble, point-like glow well inside the star's halo. To eliminate
the possibility that this was an artefact and not a real object, a battery of
tests was conducted and several members of the team, using three
different methods, did the analysis independently, always with the same
success. Moreover, the companion was also discovered in other data sets,
further strengthening the team's conclusion: the companion is real.

"Our observations point to the presence of a giant planet, about 8 times
as massive as Jupiter and with a projected distance from its star of about
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8 times the Earth-Sun distance, which 1s about the distance of Saturn in
our Solar System," says Lagrange.

"We cannot yet rule out definitively, however, that the candidate
companion could be a foreground or background object," cautions co-
worker Gael Chauvin. "To eliminate this very small possibility, we will
need to make new observations that confirm the nature of the
discovery."

The team also dug into the archives of the Hubble Space Telescope but
couldn't see anything, "while most possible foreground or background
objects would have been detected", remarks another team member,
David Ehrenreich.

The fact that the candidate companion lies in the plane of the disc also
strongly implies that it is bound to the star and its proto-planetary disc.

"Moreover, the candidate companion has exactly the mass and distance
from its host star needed to explain all the disc's properties. This is
clearly another nail in the coffin of the false alarm hypothesis," adds
Lagrange.

When confirmed, this candidate companion will be the closest planet
from its star ever imaged. In particular, it will be located well inside the
orbits of the outer planets of the Solar System. Several other planetary
candidates have indeed been imaged, but they are all located further
away from their host star: if located in the Solar System, they would lie
close or beyond the orbit of the farthest planet, Neptune. The formation
processes of these distant planets are likely to be quite different from
those in our Solar System and in Beta Pictoris.

"Direct imaging of extrasolar planets is necessary to test the various
models of formation and evolution of planetary systems. But such
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observations are only beginning. Limited today to giant planets around
young stars, they will in the future extend to the detection of cooler and
older planets, with the forthcoming instruments on the VLT and on the
next generation of optical telescopes,” concludes team member Daniel
Rouan.

Only 12 million years old, the 'baby star' Beta Pictoris is located about
70 light-years away towards the constellation Pictor (the Painter).
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