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Why is it so interesting to study the high-z Universe?

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of

Galaxies, Planets, etc.

Physical conditions were completely different: _ -

- Universe much denser

- Primordial/Very low metallicity
- “Warmer” CMB

- No UVB

- Density fluctuations much smaller than today

about 400 million yrs.

Big Bang Expansion |

13.7 billion years



Why is it so interesting to study the high-z Universe?

There is room to show evidence of “New Physics”
e.g.:
Non-standard A-CDM:

- redshift-time relation different? (more time to
build structures?)

- WDM? Lower abundance of small structures

New constituents?

- Primordial BH trigger (additional) star-formation

Cappelluti et al 2021



The picture at the end of the HST era...

14451 z~4-1 | galaxies

(cumulative samples from HST)
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On July 14, the first JWST raw data were made pubilic...!

A number of public programs were made available.
Including the data from the GLASS program, a US/Italian collaboration.
Pl: Tommaso Treu (UCLA)
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s from GLASS-JWST. lll: Galaxy
candidates at z~9-15

Marco Castellano, Adriano Fontana, Tommaso Treu, Paola Santini, Emiliano
Merlin, Nicha Leethochawalit, Michele Trenti, Uros Mestric, Eros Vanzella,
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In only 10 months, a spectacular data set has already been collected:
- 12 public deep fields (images and spectra)

each with at least 7-8 bands + HST data

>210arcm|n2 in |mag|ng, thousands of spectra

Paris+ 23, Castellano+23: GLASS+UNCOVERS



What dld We get 2o
_A Iot of surprlses"_ |




bright & robust candidates in GLASS at z=10 and 12...
...\We were expecting

Castellano, AF+2;

SEARCH FOR GALAXY CANDIDATES AT 2~9-15 v CLASS-JWST-ERS

Later on discovered that GLASS is overdense (Castellano+23)
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The best z~16 candidate so far...

Q3316 = 16,6 0.1

BAGPIPES best it
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Santini, AF+22 THE MASS — UY LUMINOSITY RELATION
Merlin+, in prep.

Older & dustier?
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A recently quenched galaxy at z~7.3
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A massive quiescent galaxy at z=4.7
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A massive quiescent galaxy

=
o

o
©

ot
o

<
i

o
N

—_—
|
o<
™~
|
=
U
—
|
0
(@)
S
@
S
|
O
—
—
-
LN

o
ND

Carnall+2301.11413

Rest-frame Wavelength / um

0.55 0.60

0.65 0.70

'[OIII][DIII] Mgl Fel

HP

- Qbserved fluxes
— Qbserved flux errors

_’A

—— Bagpipes full fitted model
—— Bagpipes AGN component
~——— Narrow line model

Ha [N

g

6 2.5 3.0

3.2 3.4
Observed Wavelength / um

3.6 3.8 4.0

Carnall et al. (2023c¢)




An AGN at z~8.67
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1.000 1 'P=:3084

The SED suggests the presence
of a hidden AGN which biases
upward both the stellar mass
and the redshift
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JWST PROBES STAR CLUSTERS AT 2z~ 6
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ID: 110000, z = 5.765

Spectroscopic evidence that low-
mass galaxies are LyC leakers and
contribute to reionisation
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F23 (z=95-12)
F22b(z = 12)
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H22 (z = 9-11.5)

Physical conditions were completely different:

- Universe much denser

- Primordial/Very low metallicity

- “Warmer” CMB
-No UVB

- Density fluctuations much smaller than today

- Top Heavy IMF?
- Very low Z / Poplll?
- Stronger feedback from SN/

AGN?

Yung+23, 2304.04348
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We need more
statistics and
bulletproof results. : S

Stellar mass [log M«/M 5 ]

Labbe+23

The jury is still
out...



