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z > 14
> 13.4 billion years ago

< 300 billion years after the Big Bang

This is what we predicted to see with JWST…

Very few luminous galaxies at high redshifts, i.e., Cosmic Dawn
Slide #2 Image Credit: NASA

https://science.nasa.gov/universe/graphics/


z > 14
> 13.4 billion years ago

< 300 billion years after the Big Bang

This is what we actually saw with JWST…
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Lots of luminous galaxies at high redshifts, i.e., Cosmic Dawn

https://science.nasa.gov/universe/graphics/


z > 14
> 13.4 billion years ago

< 300 billion years after the Big Bang

This is what we actually saw with JWST…
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Lots of luminous galaxies at high redshifts, i.e., Cosmic Dawn

My Research Tries to Answer 
the Question of “Why?”

https://science.nasa.gov/universe/graphics/


z = 3.47 z = 14.18

● mUV ~ 27.0 AB mag
● MUV ~ -20.81, 𝜷UV ~  -2.20
● RUV ~ 260 parsecs, half-light
● ~ 300 million solar masses

JADES-GS-z14-0 at z = 14.18 (~290 Myr after the Big Bang)
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https://jades.idies.jhu.edu/public/
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Ultra-Deep 
Spectroscopy 

(~34 hours) with 
the MIRI/LRS

https://www.scixplorer.org/abs/2025arXiv251219695H/abstract
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Brighter

https://www.scixplorer.org/abs/2025arXiv251219695H/abstract
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Brighter

https://www.scixplorer.org/abs/2025arXiv251219695H/abstract
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Proxy for Metallicity Proxy for Metallicity

Proxy for 
Ionization 
Parameter

https://www.scixplorer.org/abs/2025arXiv251219695H/abstract
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Detailed 
Photoionization 
Modeling Using 

All Emission 
Lines…

… Suggests ~50% 
Solar Metallicity 

at z > 14!

https://www.scixplorer.org/abs/2025arXiv251219695H/abstract
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JADES-GS-z14-0 is an Extreme 
Outlier in the Mass-Metallicity 

Relation!
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We obtained the deepest spectroscopy ever 
acquired by JWST/MIRI for JADES-GS-z14-0 (z = 14.18).

These observations reveal extreme ionization conditions and 
rapid metal enrichment less than 300 Myr after the Big Bang.

We find evidence for bursty star-formation histories
and increased star-formation efficiencies.

JWST/MIRI is the future for understanding
the first stars and galaxies!

https://webbtelescope.org/contents/media/images/2023/127/01H1Q2F8HVD1HGK225KBMC3DH2

