
 

James Webb Space Telescope finds possible
evidence of dark stars
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(Top Row: Panels A–C) Optimal fit regions in the z vs μ (magnification)
parameter space for SMDS fits to JADES-GS-z11-0, JADES-GS-z12-0, and
JADES-GS-z13-0 photometric data. The heatmap is color coded according to the
value of the χ 2 and is cutoff (grayed out) at the critical value corresponding to
95% CL. In addition to labeling the object, the title in each panel includes the
mass and formation mechanism for the SMDSs model considered. (Bottom Row:
Panels D–F) For each case, we plot our best fit SEDs against the photometric
data of (27) in each band. Titles include values of relevant parameters and χ 2.
Each band is visually represented by its throughput curves, color coded and
plotted at the bottom of the SED plots. Credit: Proceedings of the National
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Academy of Sciences (2023). DOI: 10.1073/pnas.2305762120

A trio of astrophysicists, two from Colgate University and the third from
the University of Texas, has found evidence of dark stars courtesy of
data from the James Webb Space Telescope. In their study, reported in 
Proceedings of the National Academy of Sciences, Cosmin Ilie, Jillian
Paulin and Katherine Freese, analyzed three galaxies spotted by the
JWST and how they might relate to dark stars.

Back in 2007, Freese, along with Douglas Spolyar and Paolo Gondolo, 
proposed the idea of a dark star—rather than nuclear fusion, these
theorized dark stars are powered by dark matter. Since that time,
researchers have continued to study the idea of such a star, built models
to show what they might look like and derived a list of characteristics
that such a star might have. In the current study, Ilie, Paulin and Freese
have found three candidates in Webb data that fit the bill.

Dark stars, the team suggests, likely could have been born during the
early days of the universe—like other stars, they would have been made
mostly of helium and hydrogen. But they would also contain dark
matter—enough to provide a heat source. Such stars would not then be
lit by nuclear fusion. If such stars did exist, they would be much larger
than other types of stars that have been observed—so large that they
might look like galaxies from Earth-based telescopes.

The dark star candidates they examined, JADES-GS-z11, z12 and z13-0,
conformed strongly to the characteristics they described for dark stars,
adding credence to their theory. Also helping to bolster their theory is
that the three dark star candidates do not fit with theory surrounding
traditional galaxies.
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Another part of the theory the team developed suggested that as dark
stars age, they eventually collapse down to supermassive black holes,
explaining why there are so many black holes in the universe. It would
also explain why dark stars have not previously been
observed—astronomers lacked the tools necessary to see far enough
back in time until the deployment of the JWST.

  More information: Cosmin Ilie et al, Supermassive Dark Star
candidates seen by JWST, Proceedings of the National Academy of
Sciences (2023). DOI: 10.1073/pnas.2305762120
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