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In a study led by University of Florida astronomer Adam Ginsburg,
groundbreaking findings shed light on a mysterious dark region at the
center of the Milky Way. The turbulent gas cloud, playfully nicknamed
"The Brick" due to its opacity, has sparked lively debates within the
scientific community for years.

To decipher its secrets, Ginsburg and his research team, including UF
graduate students Desmond Jeff, Savannah Gramze, and Alyssa Bulatek,
turned to the James Webb Space Telescope (JWST). The implications of
their observations, published in The Astrophysical Journal, are
monumental. The findings not only unearth a paradox within the center
of our galaxy but indicate a critical need to re-evaluate established
theories regarding star formation.

The Brick has been one of the most intriguing and highly studied regions
of our galaxies, thanks to its unexpectedly low star formation rate. It has
challenged scientists' expectations for decades: as a cloud full of dense
gas, it should be ripe for the birth of new stars. However, it demonstrates
an unexpectedly low star formation rate.

Using the JWST's advanced infrared capabilities, the team of researchers
peered into the Brick, discovering a substantial presence of frozen
carbon monoxide (CO) there. It harbors a significantly larger amount of
CO ice than previously anticipated, carrying profound implications for
our understanding of star formation processes.

No one knew how much ice there was in the Galactic Center, according
to Ginsburg. "Our observations compellingly demonstrate that ice is very
prevalent there, to the point that every observation in the future must
take it into account," he said.

Stars typically emerge when gases are cool, and the significant presence
of CO ice should suggest a thriving area for star formation in the Brick.
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Yet, despite this wealth of CO, Ginsburg and the research team found
that the structure defies expectations. The gas inside the Brick is warmer
than comparable clouds.

These observations challenge our understanding of CO abundance in the
center of our galaxy and the critical gas-to-dust ratio there. According to
the findings, both measures appear to be lower than previously thought.

"With JWST, we're opening new paths to measure molecules in the solid
phase (ice), while previously we were limited to looking at gas," said
Ginsburg. "This new view gives us a more complete look at where
molecules exist and how they are transported. "

Traditionally, the observation of CO has been limited to emission from
gas. To unveil the distribution of CO ice within this vast cloud, the
researchers required intense backlighting from stars and hot gas. Their
findings move beyond the limitations of previous measurements, which
were confined to around a hundred stars. The new results encompass
over ten thousand stars, providing valuable insights into the nature of
interstellar ice.

Since the molecules present in our solar system today were, at some
point, likely ice on small dust grains that combined to form planets and
comets, the discovery also marks a leap forward toward understanding
the origins of the molecules that shape our cosmic surroundings.

These are just the team's initial findings from a small fraction of their
JWST observations of the Brick. Looking ahead, Ginsburg sets his sights
on a more extensive survey of celestial ices.

"We don't know, for example, the relative amounts of CO, water, CO2,
and complex molecules," said Ginsburg. "With spectroscopy, we can
measure those and get some sense of how chemistry progresses over
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time in these clouds."

With the advent of the JWST and its advanced filters, Ginsburg and his
colleagues are presented with their most promising opportunity yet to
expand our cosmic exploration.

  More information: CO absorption in the Galactic Center cloud
G0.253+0.015, The Astrophysical Journal (2023). DOI:
10.3847/1538-4357/acfc34. On arXiv: DOI: 10.48550/arxiv.2308.16050

Provided by University of Florida

Citation: Dark galactic region nicknamed 'The Brick' explained with Webb findings (2023,
December 4) retrieved 29 April 2024 from https://phys.org/news/2023-12-dark-galactic-region-
nicknamed-brick.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://dx.doi.org/10.3847/1538-4357/acfc34
https://dx.doi.org/10.3847/1538-4357/acfc34
https://dx.doi.org/10.48550/arxiv.2308.16050
https://phys.org/news/2023-12-dark-galactic-region-nicknamed-brick.html
https://phys.org/news/2023-12-dark-galactic-region-nicknamed-brick.html
http://www.tcpdf.org

