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JWST expectations and goals
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JWST most surprising results

1. Too many luminous galaxies in the first 500 Myr
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Possible explanations :

« Stellar evolution : high L/M, low metallicity,

binaries, top-heavy IMF (Cueto +24)

(Menci +24)
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new physics
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2. Surprising diversity of physical properties

' iSSi ti lat .
(size and emission properties are correlated) . exiremely compact (size < 80 parsec)

1 I 1 I 1 I 1 | I l 1 I 1 I 1 .
T T Myy ~ — 21 mag| « extreme SFR surface density (Egpgr > 100 Mg yr~1 kpc™2)
|
1000} "l . « bright (high-EW) UV emission lines
i Weak N1V) ]
%, 11 1 & Extended
% ", g, l @CEERS?_358 Castellano +23,+24 (incl. AC)
.& Xej\ff'. - 0?3 } GS-z14-0/
o Maisic's @
&~ \ 1 - .
100+ " GNz9pd - = o f ] z=12.342 on 3133 :
trong N1V| / ] § o100 GH1Z2 1y | aif om
S e Qonr | | 5 oors “"  9.1hintegration time ™%
RXCJ2248-1D '3 0.050 1 i
PR NI NI TN NI N N ‘é 3 e V\J\MWW
0 2 4 6 8 10 12 14 16 g NV N
HOHI(One e_l_ Ol 2024 RedShlft z = 10000 15000 20000 25000 3(:‘('::: o 35000 40000 45000 50000

16/03/2026 Pié di pagina Missione 4 » Componente 2 ~11-ES —IR0000034
Investimento 3.1

CUP C33C22000640006



Finanziato ,- Ministero - $ ¢
dall'Unione europea 3 dell’Universita [taliadomani . INAF

PIANO NAZIONALE

NextGenerationEU i i =) deua Ricerca DI RIPRESA E RESILIENZA ¢

STITUTD NAZIONA_E
31 ASTROFISICA

1.6+ ¢ ] Koccvski+23ll;LAGNS<:<6) ' I ' I %
o o . . o o @ Trump +22 (SMACSS <z <9)
2. Surprising diversity of physical properties B R = - e =
: -y : a1 e ONSRXY, , AGN
(size and emission properties are correlated) o 12 mniece . SRE O Ny N E
e TR TR\ N .%
g ,“ "K'I . 5 T | ;E‘;\ " N Q
T T T 7 _|. 1 T ] ' ] ! § 0.8t = 7 3 : ‘
T Myy ~ — 21 mag | S o6t . i —o+ . star-forming
T T g o4l 3 //’,/;*’ z“/ —
1000 e 7 oo
[ Weak NIV | 57 ‘ \
% LT & Extended 0.07 T \
— % b 4 / @CEERS2_588 \
o Q“([ O/ll[' & —-0.2 = P E— " —ty et ; }
= Xé)\?”" a Gz9p3 GS-214-0/1 13 1o 1o _((?i‘?elll] /()[811] 0}5 1o
._q). X !p }Maisie's i 210 23870 A13726.3729 CO|ObI’C\) et al. 2024
& \
« emission lines consistent with AGN and star-formation
100 g - GN=Z9p4 4
C trong N1V| / ] . . _I_ f . d_l_ . | _I_ ” _I_
& Compact §GHD - unique star-forming conditions : low metallicity, super-
| R solar N/O, high gas density, extremely high ionization
1 " T

M I T
0O 2 4 6 8 10 12 14 16

Harik t ol 2024 Redshift 2 — globular cluster progenitor 2
arikane et di.

STILES — IRO000034
CUP C33C22000640006

R
16/03/2026 Pie di pagina Missione 4 « Componente 2

Investimento 3.1




Finanziato
dall'Unione europea
NextGenerationEU

Ministero
5 dell’'Universita
> e della Ricerca

¢

. STITUTO NAZIONA_E
31 ASTROFISICA

[taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA ’

2. Surprising diversity of physical properties

(size and emission properties are correlated)
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grating G140M
(IFU mode)
4.5h int. time

from GO 7014 (P.I. A. Calabro)
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« extended, well resolved
« lower SFR surface density

« faint (or even absent) emission lines
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2. Surprising diversity of physical properties

. . . o - from GO 7014 (P.I. A. Calabrd) grating G140M
(size and emission properties are correlated) (IFU mode)
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The role and contribution of mergers

to eorly goloxy Ossembly : « strong increase of the merger rate from z=0

to 10 (by > 1 dex)

Calabro et al. 2026 [~ 5 mergers/galaxy/Gyratz >3]

Man et al. (2016) ULTRAVISTA (all mergers)
This work (G-M;o) u=10-4
This work: SSFR vs Z (Tsrr = 10Myr)
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redshift Calabro et al. 2026
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The search for population Ill stars

* very massive (Mgq > 100 M), metal free (only H and
He emission lines), may explode as Pair Instability
Supernovae (PISNe) or may directly become black-

holes
No ML Strong ML
« some recent claims : Hell detection (Maiolino +24, Lo ——
Wang +24), detection of PISNe at z= 15 Ferrara +25 —  luwe ___1'—-" | ot
[but all need more robust confirmation] '3 f
« according to simulations , they should be detectable — 210

at z = 6-10 around massive galaxies

NIRSpec/IFU
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Venditti +24 (incl. AC)
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The search for population Ill stars + main goal of GO 7014 : 62.8h
of observations with
* very massive (Mgq > 100 M), metal free (only H and NIRSpec-IFU of 9 massive,
He emission lines), may explode as Pair Instability interacting galaxies at z=7-10
Supernovae (PISNe) or may directly become black-

holes

« some recent claims : Hell detection (Maiolino +24,
Wang +24), detection of PISNe at z =15 Ferrara +25
[but all need more robust confirmation]

« according to simulations , they should be detectable
at z = 6-10 around massive galaxies

 new data are coming
during the next months
Stay tuned !
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nature of UV bright galaxies at

z > 10 yet to be understood
(star-forming or AGNs ? )

Summary

pop lll stars yet to be
detected —

GO 7014 ongoing ... role of mergers in the formation of

first galaxies and first black holes
not fully understood
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Summary

pop lll stars yet to be

detected —

t UV bright galaxies at ‘ '
nature of right galaxies a 6 T GG role of mergers in the formation of

z > 10 yet to be understood first galaxies and first black holes
(star-forming or AGNs ? ) not fully understood

Where do we go next ?

« ALMA will complement JWST (ALMA2040, ...)

« Euclid will explore the bright end of galaxy population

« VLT/MOONS will be useful for galaxy clustering

«  SKA will explore reionization timescale and nature of sources (21-cm power spectrum)

« Extremely Large Telescope (ELT) : expected to outperform JWST in terms of resolution and depth

how the study of the first galaxies can benefit from ELT ¢
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Extremely
Large
Telescope

« X 36 the area of JWST

* X 4-10 better spatial resolution

« spectral resolution up to 100k
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GHZ2 (z=12.34)

imaging of GHZ2 with ELT/MICADO

, , NIRCam F200W MICADO+SCAQO Ks
simulated mock image

+

underlying central point source (AGN)

Sersic profile with 30% of the flux

(r..n a. ¢ from

NIRCam fitting) P .

0 6//
+ convolution with PSF '
. . extended central

« 5h of infegration in Ks band host galaxy AGN
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high-resolution rest-frame UV spectrum
-, | of GHI2 with ELT
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. * infernal kinematics
IFU (3D) spectroscopy with — stellar mass, SFR, and metallicity maps

ELT/HARMONI
GHZ1 z~10 GHZ2 z~12
Two of the brightest galaxies ever detected z>10
O
ELT
JWST
IFU aaas] HARMONI
Is it a rotating disk at z=10777 Composite AGN?7?7?
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La situazione del personale precario in INAF € CRITICA

1.200 Tempo Indeterminato Vs 650 precari: piu di 1 precario ogni 2 persone di ruolo. Tra questi
~300 potrebbero essere assunti a tempo indeterminato con la legge Madia (che scade a fine 2026)
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Piu di 100 precari altamente qualificati e con esperienza decennalerischiano I'’esodo da INAF

L'impatto sui progetti nazionali e internazionali in cui INAF e coinvolto
sarebbe dirompente.
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