
 

Study reveals cosmic surprises about star
formation from the dawn of time

September 22 2023

  
 

  

Imaging and spectroscopic data of CEERS-z7382. a, False-color JWST/NIRCam
red-green-blue image centered on the example galaxy (blue: F150W, 1.5 μm;
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green: F277W, 2.8 μm; red: F444W, 4.4 μm). The image scale and
corresponding physical size at z = 7.8328 is marked. b, Full NIRSpec prism
spectrum covering 0.7 μm to 5.2 μm (cyan) and associated 1σ error spectrum
(gray). c, Detail of the spectral region covering the nebular emission lines from
the [O III] λλ4960, 5008 doublet and Hβ. The local best-fit line and continuum
model is shown by the black curve. Credit: Nature Astronomy (2023). DOI:
10.1038/s41550-023-02078-7

A groundbreaking international study has unveiled remarkable insights
into the early evolution of galaxies, shedding light on the fundamental
processes that have shaped our universe. The findings were published in 
Nature Astronomy.

A research team from Denmark and Australia used the extraordinary
capabilities of the James Webb Space Telescope to delve back in time
billions of years, to the period shortly after the Big Bang when galaxies
were first forming.

Study co-author and astrophysicist Associate Professor Claudia Lagos, at
The University of Western Australia node of the International Center for
Radio Astronomy Research (ICRAR), said researchers found that for
more than 12 billion years galaxies followed the same set of rules when
it came to the formation rate of stars, as well as their mass and chemical
composition.

"It was like the galaxies had a rulebook that they followed—but
astonishingly, this cosmic rulebook, appears to have undergone a
dramatic rewrite during the universe's infancy," Lagos said.

"The most surprising discovery was that ancient galaxies produced far
fewer heavy elements than we would have predicted based on what we
know from galaxies that formed later.
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"In fact their chemical abundance was approximately four times lower
than anticipated, based on the fundamental-metallicity relation observed
in later galaxies."

Lagos said the findings challenged previous ideas about how galaxies
evolved in the early universe, suggesting that early on galaxies were
closely connected to the space around them and influenced by their
cosmic neighborhood.

"What's most surprising is that the early galaxies continually received
new, pristine gas from their surroundings, with the gas influx diluting the
heavy elements inside the galaxies, making them less concentrated,"
Associate Professor Lagos said.

The discovery challenges existing theories about galaxy evolution and
raises questions about the mechanisms at play during the universe's
formative years, opening the door to further exploration about the
cosmic processes that influenced the development of early galaxies.

  More information: Kasper E. Heintz et al, Dilution of chemical
enrichment in galaxies 600 Myr after the Big Bang, Nature Astronomy
(2023). DOI: 10.1038/s41550-023-02078-7
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