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The growth problem

For Eddington-limited accretion,
e-folding = Salpeter time:
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log M, [M ] The growth problem
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How do quasars and their host galaxies form?

Numerical predictions limited by:
- volume

- prescriptions on BH seeds

- prescriptions on BH feeding

- prescriptions on feedback
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How do quasars and their host galaxies form?
Fem (L kpe2)
T e Zoomed-in sims predict:

- morphology

- size

- ISM conditions (n, T, U, ...)

- abundances

-CGM

- environment

Baiar (Mg kpe™)
—
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z=T7 quasar host galaxy
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Y (kpc)

Imaging dust and gas at 100s pc resolution

Continuum flux density (uJy beam™) Integrated [CII] flux (Jy km s~! beam~?)
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Multi-A campaigns

Line @ [CI]370um @ [CI]609um @ [C11]158um @ [N11]205um ¢ [NI1]122um @ [01]146um @ [01]63um @ [O111]88um ¢ [Ol11]52um
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A systematic survey of gas
and dust in z>6 quasars

27 observed,
23 detected (85%)

10 min on source!
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Multi-A campaign: Dust continuum

Decarli et al. (2023)
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Multi-A campaign: Dust continuum

Continuum [CII]
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Multi-A campaign: Dust continuum

Continuum [CII]
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Multi-A campaign: Lines

Continuum [CII]
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Emission line predictions

Radiation field templates
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log F, [a.u.]

log Q(0*)/Q(N)

Emission line predictions

Radiation field templates
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log F, [a.u.]

log Q(0*)/Q(N)

Radiation field templates

Emission line predictions
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Data vs Radiative Transfer models

log [O1]gg,r/[NII] 00, Decarli et al. (2023)
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Mass budget
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Mass budget
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A quasar-satellite merger at z=6.2
(JWST cycle 1)

ALMA - [CII] VLT/MUSE - Lya
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Dec. (J2000.0)

A quasar-satellite merger at z=6.2

(JWST cycle 1)
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JWST ALMA A, = Dust extinction

Z = metallicity

Hao Hp [NI] [OllI] [OllI] [NI] [NI] [CIl]

l ’ 6584 5008 88 122 205 158 T, = electron temperature
Ang Ang wm um wm wm

U = ionization parameter
AV U \ / \ A A_/ n_= electron density
/ T U n, PD R/H Il P_=electron pressure

— _/ PDR/HII = fraction of [ClI]
P arising from PDRs vs HlI
regions

\ \
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log [OIII]/HB

A quasar-satellite merger at z=6.2

(JWST cycle 1)
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log [OII)/HB

A quasar-satellite merger at z=6.2
(JWST cycle 1)
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