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UCLA astronomers watch star clusters spewing out
dust
New observations confirm long-standing theory that stars are copious
producers of heavy elements
Galaxies are often thought of as sparkling with stars, but they also contain gas
and dust. Now, a team led by UCLA astronomers has used new data to show that
stars are responsible for producing dust on galactic scales, a finding consistent
with long-standing theory. Dust is important because it is a key component of
rocky planets such as Earth.
This research is published online today in the Astrophysical Journal Letters.
Jean Turner, a UCLA professor in the department of astronomy and physics, her
graduate student S. Michelle Consiglio, and two other collaborators observed a
galaxy roughly 33 million light-years away. The researchers focused on this
galaxy, called “II Zw 40,” because it is vigorously forming stars and therefore
useful for testing theories of star formation. “This galaxy has one of the largest
star-forming regions in the local universe,” Turner said.
The researchers, led by Consiglio, obtained images of II Zw 40 using the Atacama
Large Millimeter/submillimeter Array telescope. This telescope, located in Chile’s
Atacama desert, is composed of an array of 66 individual telescopes that function
as a single large observatory. In 2011, Turner took a three-month sabbatical from
UCLA to help prepare the Atacama Array to be used by the astronomical
community. “I helped with reducing data and served as astronomer on duty,” she
said.
The telescope is sensitive to light in the millimeter and submillimeter part of the
electromagnetic spectrum, just slightly shorter than microwaves. Capturing this
kind of light requires a telescope at high altitudes — this one is built on a plateau
at 16,400 feet — because “the Earth’s atmosphere is beginning to absorb very
strongly at those wavelengths,” Turner said. “All ALMA scientists work at a lower
elevation because you can’t think well at that altitude,” she added.
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Consiglio and her team observed the central region of II Zw 40, a part of the
galaxy with two young clusters of stars, each containing roughly a million stars. By
imaging II Zw 40’s star clusters at different wavelengths, they constructed a map
that traced the dust in the galaxy. Astronomical dust — made mostly of carbon,
silicon and oxygen — is prevalent in the universe. “If you look at the Milky Way in
the sky, it looks kind of patchy and splotchy. That’s due to dust blocking the light,”
Turner said.
The researchers tested whether the location of the galaxy’s dust was consistent
with the location of the galaxy’s star clusters. They found that it was: Consiglio
and her team showed that II Zw 40’s dust was concentrated within roughly 320
light-years of the star clusters. “The dust is all focused near the double cluster,”
Turner said. This observation supported their hypothesis that stars are responsible
for producing dust. “The double cluster is a ‘soot factory’ polluting its local
environment,” Consiglio said.
Scientists have long theorized that stars produce dust by expelling the elements
fused deep within their interiors, enriching their host galaxies in elements heavier
than hydrogen and helium. However, astronomical data have thus far not backed
up that claim. “People have looked for this large-scale enrichment of galaxies, but
they haven’t seen it before,” Turner said. “We’re seeing galaxy-scale enrichment
and we see clearly where it is coming from.”
The researchers propose that the dust enrichment is so obvious in II Zw 40’s star
clusters because they contain large numbers of very young, massive stars, which
are the producers of dust. “The evolutionary time scales of these stars are short
enough that you see the dust before it has a chance to get dispersed very far from
its source,” Turner said. “We’re looking at the best place to see dust enrichment,
in large star clusters,” Consiglio added.
These new results motivate the team to observe more star clusters. “This is a
snapshot of a double cluster at one age in one galaxy,” Turner said. “Our goal now
is to find other sources and look at them in different stages of evolution to better
understand the evolution of these giant star clusters and how they enrich their
environment in dust.”
Written by:
Katherine Kornei
Media Contact:
Stuart Wolpert
310-206-0511
swolpert@support.ucla.edu
UCLA Media Relations and Public Outreach
James West Alumni Center, 2nd Floor • Los Angeles, CA 90095-1431

