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ReionizationCosmic Dawn

JWST, 21-cm  New Physics→



“Universe-breaking” galaxies?


Too many photons at reionization


New physics beyond JWST

Plan:



JWST for theorists

JWST Data: StSci

JWSTHST



HST

JWST

JWST for theorists

HST JWST
JWST Data: StSci



Ultramassive galaxies at high z

Labbe+ 23HST JWST
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Halos from primordial fluctuations
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Is there more power?
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Is there more power?

HST UVLFs

HUDF, StSci
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So what gives?

Sabti, JBM, Kamionkowski PRL 2023

Endsley+ 23

(AGN?!)



Detour: SMBHs??

New 
Physics SMBHs?



Detour: SMBHs??

Kokorev+2024

pre-JWST AGN

galaxies

“Little

Red Dots"
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Redshift, z

Beyond Pk:

 (Biagietti+23) 


EDE (Shen+24)
fNL
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What’s the status of reionization?



Reionization is topologically complex

But globally just accounting

xHI = 1 xHI = 0.5 xHI = 0



But globally simple

xHI = 1 xHI = 0.5 xHI = 0

Reionization is topologically complex
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Circa 2015 (Pre-JWST but post-Planck)



Circa 2015 (Pre-JWST but post-Planck)
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Enter JWST

Atek+ 24 Nature
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Enter JWST



M64, Credit: NASA (Smartt, Richstone)
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With JWST + low-z studies

+low-z fesc
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Ways out:

Maybe there are more recombinations?

With JWST

+ fesc

Observational biases?

(Jedamzik, Pogosian 20)

+ PMFs??
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What about the future?
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How small were the first galaxy halos?
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How small were the first galaxy halos?

JWST
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See Wenzer’s

and Tracy's talks!What about the future?



Mesinger 1801.02649

Theory is robust, <1s/point

Theory is uncertain, ~1hr/point

CMB (~2D)

21-cm (~3D)

How to decode this information?
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https://github.com/JulianBMunoz/Zeus21
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T21

JBM 2023

Cruz, JBM+ 2024
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An example DM search with Zeus21

Warmer DM
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