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How does cosmology measure things?

Cosmic Microwave Backgroun
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How does cosmology measure things?

Cosmic Dawn
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How does cosmology measure things?

CMB Cosmic Dawn Reionization
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Cosmic Dawn Reionization Today
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Cosmology
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DM Is cold ...
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Fluctuation Scale [Mpc]

DM iIs cold ...
Redshift, z
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Fluctuation Scale [Mpc]

DM is cold as far as we can tell
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New lampposts

Cosmic Dawn  Reionization Today

z ~ 30 2~ 5

JWST, 21-cm — New Physics



Plan:

9 “Universe-breaking” galaxies?

Too many photons at reionization

New physics beyond JWST



JWST for theorists
HST o5




JWST for theorists
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Do they break cosmology?
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Halos from primordial fluctuations

Barrier Halos

See, eg Peacock



Halos from primordial fluctuations

- Barrier Halos

| Halos
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See, eg Peacock



Fluctuation Scale, A [Mpc]

Have we tested there?
Redshift, z
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|s there more power?
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|s there more power?
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Is there more power?
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Is there more power?
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So what gives?
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Detour: SMBHs??




Detour: SMBHs??
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More broadly:
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More broadly:
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Fluctuation Scale [Mpc]

Sabti, JBM, Kamionkowski 23

More broadly:
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Fluctuation Scale [Mpc]

What’s the status of reionization?
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Relonization is topologically complex




Relonization is topologically complex
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Zreion

2000

Pre-JWST (and Planck!)

Hubble deep field

2005

2010

year

2015 2020

Data Credit: NASA/ ESA / LAMBDA



Zreion

2000

Post-Planck (but still pre-JWST)

Hubble ultra deep field

2000 2010 2015 2020

yea’r Data Credit: NASA/ ESA / LAMBDA



Circa 2015 (Pre-JWST but post-Planck)

Robertson+ 2015
Bouwens+ 2015
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Circa 2015 (Pre-JWST but post-Planck)
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Enter JWST
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Enter JWST
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With JWST + low-z studies
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With JWST + low-z studies
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Ways out:

Observational biases?

Maybe there are more recombinations?
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What about the future?
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How small were the first galaxy halos?
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Redshift, z
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How small were the first galaxy halos?

Redshift, z
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How small were the first galaxy halos?
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What about the future? . e iae
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How to decode this information?
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Zeus2l

https://github.com/JulianBMunoz/Zeus21

JBM 2023
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e AN example DM search with Zeus2l
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To summarize
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