
 

More JWST observations are finding fewer
early massive galaxies
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The first JWST Deep Field Image, showing large distant galaxies. Credit: NASA,
ESA, CSA, STScI

There's a common pattern in science. We develop some new process or
tool that allows us to gather all kinds of data we've never had before, the
data threatens to overturn all we've assumed about some long-established
theory, and then the dust settles. Unfortunately, the early stage of this
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process generates a lot of sensationalism in the press. Early results from
the JWST are a good example of this.

The James Webb Space Telescope is the most powerful infrared
telescope we've ever built. It is sensitive enough to capture detailed
images of some of the earliest galaxies. Those that formed soon after the
so-called dark ages of the early universe.

Before JWST we only had galactic observations from a slightly later
period, when the galaxies were fully established. Based on those
observations and our understanding of the Big Bang, we had a good idea
of how quickly galaxies evolve. Or so we thought, because initial
observations from JWST seemed to overturn that.

The galaxies JWST found were large, bright, and already had structure to
them. So the headlines ranged from claims that the Big Bang and
possibly even general relativity had been disproven. But now the dust is
starting to settle, and it turns out those revolutionary results weren't quite
as unusual as some implied, as a new study shows.

Identifying the most distant galaxies is a bit of a challenge, so there are a
few tricks astronomers use to help them out. One of these is to use what
is known as a break in a galactic spectrum. For neutral hydrogen, there is
only so much energy it can absorb before it becomes ionized. This
means that if photons from a galaxy are above this limit, they will ionize
hydrogen in the interstellar medium and be scattered so much we don't
see it. This is known as the Lyman break.

There's a similar break called the Balmer break. Galactic light that shows
these breaks are called double-break galaxies. Since astronomers know
the wavelengths of these breaks, they can specifically target galaxies at a
certain distance by looking for breaks with the right redshift.

2/6

https://phys.org/tags/galaxies/
https://phys.org/tags/neutral+hydrogen/
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Hubble (top) and Webb (bottom) images of distant galaxies. Credit: Roan
Haggar using data from Hubble and JWST
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CANUCS observation fields of Abell 370. Credit: JWST/CANUCS

The first JWST results looked for double-break galaxies at redshifts of
about z=7, or when the universe was less than a billion years old. And
they found all those galaxies that caused such a star. Too many, too
bright, and too evolved.

But while the double-break method is great for finding galaxies, you can
see where it could introduce a bit of bias into the data. The galaxies need
to be bright enough and hot enough to ionize hydrogen, so smaller,
dimmer, and cooler galaxies might be left out. This bias is well known,
but this new study wanted to get a handle on how severe the bias might
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be.

The team used data from the CAnadian NIRISS Unbiased Cluster
Survey (CANUCS), which uses JWST images of galaxy clusters looking
for small distant galaxies that are gravitationally lensed to make them
appear brighter. Their findings have been published on the pre-print
server arXiv.

From this data, they identified 19 double-break galaxies. Since
CANUCS galaxies contained more than double-break galaxies, the team
could compare the distribution of double-break galaxies to a larger
population.

What they found is that double-break selection methods can bias towards
larger and brighter galaxies. Particularly in small samples such as theirs,
even a single large outlier can give the impression that galaxies are larger
and brighter than they statistically are. In other words, we shouldn't bet
the farm on our initial results. As we gather more data and get detailed
observations of more galaxies, the selective bias can wash out.

JWST observations may still force us to drastically revise our standard
cosmological model in time, but this study shows we are still in the early
stages. The standard model isn't out of the game yet, and it will take
many more observations to see where the dust really settles.

  More information: Guillaume Desprez et al, ΛCDM not dead yet:
massive high-z Balmer break galaxies are less common than previously
reported, arXiv (2023). DOI: 10.48550/arxiv.2310.03063

Provided by Universe Today

5/6

https://phys.org/tags/small+samples/
https://phys.org/tags/standard+model/
https://dx.doi.org/10.48550/arxiv.2310.03063


 

Citation: More JWST observations are finding fewer early massive galaxies (2023, October 13)
retrieved 11 July 2024 from https://phys.org/news/2023-10-jwst-early-massive-galaxies.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)

6/6

https://phys.org/news/2023-10-jwst-early-massive-galaxies.html
http://www.tcpdf.org

