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Free-floating stars in the Milky Way's bulge

March 30 2020

Hubble Space Telescope images of a microlens system. The image on the left
was taken 3.7 years after an observed microlensing event; the one on the right
was taken 8.9 years later after the moving foreground (lensing) source had
changed position. The lens and source components (A and B) are clearly resolved
in the later image. Credit: NASA/Hubble

The path of a light beam is bent by the presence of mass, as explained by
General Relativity. A massive body can therefore act like a lens—a so
called "gravitational lens"—to distort the image of an object seen behind
it. Microlensing is a related phenomenon: a short flash of light is
produced when a moving cosmic body, acting as a gravitational lens,
modulates the intensity of light from a background star as it fortuitously
passes in front of it. About fifty years ago scientists predicted that if it
ever became possible to observe a microlensing flash from two well-
separated vantage points, a parallax measurement would pin down the
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distance of the dark object. The Spitzer Space Telescope, orbiting the
Sun at the distance of the Earth but trailing behind the Earth by about
one-quarter of the orbital path, had been working with ground-based
telescopes to do just that until it was shut down last month by NASA as a
cost-savings measure.

CfA astronomer Jennifer Yee is a member of a large international team
of astronomers making parallax microlensing measurements of small
stellar objects. The technique is a powerful tool for probing isolated
objects like free-floating planets, brown dwarfs, low-mass stars, and
black holes. At the low-mass end, microlensing has already detected
several free-floating planet candidates including several possible Earth-
mass objects. Such discoveries are crucial for testing theories about the
origin and evolution of free-floating planets. Similarly, microlensing
observations of more massive objects like like isolated brown dwarf
stars have identified some objects orbiting in a sense opposite to that of
normal disk stars. Stellar-mass sized objects found via microlensing
reveal stellar-mass black holes and neutron stars.

New microlensing parallax observations have been able to determine the
masses of, and distances to, two small, 1solated stars. One has a mass of
about 0.6 solar-masses and is about 23,700 light-years away from us;
modeling for the second is ambiguous, concluding that it is either 0.40
solar-masses at about 24,800 light-years or 0.38 solar-masses at 24,300
light-years distant. Both stars are red giants, and lie in the peanut-shaped
bulge of old stars (about ten billion years old) in the Milky Way, about
seven thousand light-years in radius in the central region of our galaxy.
The new results, together with six earlier parallax microlensing
measurements, lend strong support to current models of the Galaxy and
its bulge formation.

More information: Weicheng Zang et al. Spitzer Microlensing
Parallax Reveals Two Isolated Stars in the Galactic Bulge, The
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https://phys.org/tags/brown+dwarfs/
https://phys.org/tags/low-mass+stars/
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