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Hubble Identifies Stellar Companion to
Distant Planet

Thisisan artist's concept of agas giant planet orbiting ared dwarf K star (system name
OGLE-2003-BLG-235/MOA-2003-BL G-53). The planet has not been directly imaged, but its
presence was detected in 2003 microlensing observations of afield star in our galaxy.
Gravitational microlensing happens when a foreground star amplifies the light of a background
star that momentarily aligns with it. Follow-up observations by Hubble Space Telescope in
2005 separated the light of the slightly offset foreground star from the background star. This
allowed the host star to be identified as ared dwarf star located 19,000 light-years away. The
Hubble observations allow for the planet's mass to be estimated at 2.6 Jupiter masses. The
characteristics of the lensing event show that the planet isin a Jupiter-sized orbit around its
parent red star. The rings and moon around the gas giant are hypothetical, but plausible, given
the nature of the family of gas giant planetsin our solar system. Credit: NASA, ESA, and G.
Bacon (STScl)
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NASA'sHubble Space Telescope hasfor thefirst timeidentified the parent star of a distant planet
discover ed through gravitational microlensing.

ThisisaHubble Space Telescope view of asmall region of our
galaxy where the host star to a gravitationally lensed planet
(catalogued as OGL E-2003-BL G-235/MOA-2003-BLG-53) is
located. The star isidentified by the crosshatch at frame center. The
planet was first identified in ground-based microlensing
observationsin July 2003. Gravitational microlensing happens when
aforeground star-planet system slightly amplifies the light of a
background star that momentarily aligns with it. A blowup of the
target (lower left) reveals the light of two stars: aforeground star
and a background star superimposed on each other. The background
star is the brighter, solar type star, and the foreground star isthe
fainter star. The motion of the foreground star, asit drifts past the
more distant background star is apparent in the Hubble image taken
in 2005, even though it is below Hubble's resolution. The light from
each star is progressively more offset, year after year. This givesrise
to acolor difference effect because the foreground star turns out to
be a different color from the background star. By observing the stars

though ared and bluefilter, astronomers were able to enhance the

visibility of the offset. The relative offset is 0.7 milliarcseconds (the

angular width of a dime seen 3,000 miles away) from the source

star. The deduced positions of the two starsin 2005 are shown with

red and blue crosshatches. Credit: NASA, ESA, D. Bennett

(University of Notre Dame) and J. Anderson (Rice University)
Microlensing occurs when aforeground star amplifies the light of a background star that momentarily
alignswith it. The particular character of the light magnification can reveal cluesto the nature of the
foreground star and any associated planets. However, without conclusively identifying and characterizing
the foreground star, a unigque determination of the properties of the accompanying planet is difficult.

Hubble's sharp vision isideally suited to identify the parent star, or "host star,” for planets found in our
galaxy through microlensing. The leader of the Hubble team, David Bennett of the University of Notre
Dame, Ind., said "the identification of the host star is critical for a complete understanding of the planets
discovered by microlensing.”
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The newly discovered host star, catalogued as OGL E-2003-BL G-235L/M OA-2003-BL G-53L, has a planet
companion that was discovered in 2003 through ground-based gravitational microlensing observations. This
technique takes advantage of the random motions of stars, which are generally too small to be noticed
without precise measurements. If one star, however, passes precisely (or nearly precisely) in front of
another star, the gravity of the foreground star acts like a giant lens, magnifying the light from the
background star.

A planetary companion around the foreground star can produce additional brightening of the background
star. This additional brightening can reveal the planet, which is otherwise too faint to be seen by telescopes.
The duration of the microlensing event is several months, and the extra brightening due to a planet lasts a
few hoursto a couple of days. The ground-based microlensing data had indicated a combined system of
foreground and background stars plus a planet. However, it took the acuity of Hubble to discern in the light
from the foreground and background star by making follow-up observations two years after the microlens
event. This alowed for a definitive determination of the characteristics of the planet's parent star.

The sharp Hubble images allowed the research team to separate out the background source star from its
neighborsin the very crowded star field in the direction of the center of our galaxy. The star appeared to be
about 20 percent brighter than expected. This additional brightnessis most likely from the foreground lens
star, which hosts the planet. Although the Hubble images were taken nearly two years after the lensing
event, the source and lens stars were still so close together on the sky that they essentially appeared as one
star.

Nevertheless, Hubble observations were precise enough to distinguish the slight offset in the positions of
the two stars. Hubble can't resolve the two stars, but, by taking multiple images through different colored
filters, Hubble's Advanced Camerafor Surveys can record a color offset in the overlapping light of the two
stars. Thisis possible because the foreground star is a different color from the background star. At present,
the foreground star is offset by 0.7 milliarcseconds (the angular width of a dime seen 3,000 miles away)
from the background source star. Follow-up observations with Hubble in the coming years should reveal an
increasing gap between the foreground and background stars.

Researchers noted that the newly discovered host star is more massive, and therefore hotter, than expected
for arandom field star in our galaxy. It is 63 percent the mass of the Earth's sun, while the average star has
only 30 percent of the sun's mass. The host star identification also enabled the determination of its distance
at 19,000 light-years and the planet's mass of 2.6 Jupiter masses. The characteristics of the lensing event
show that the planet is in a Jupiter-sized orbit around its parent red star.

Understanding the types of host stars around which remote planets orbit is fundamental to improving
theoretical models of planet formation. The popular core-accretion model predicts that giant planets grow
from small rocky seed objectsin adisk of debris around a star. Since more massive disks are expected
around more massive stars, it follows that gas giant planets will rarely form around low-mass stars.

The Hubble observations are consistent with the core accretion model, especialy if additional future
microlensing detections of other star-planet systems continue to reveal massive host stars for gas giant
planets.

Source: Space Telescope Science Institute
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