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The emergence of earliest SMBHs
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Infrared spectroscopy necessary to cover the
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Project Synopsis

GNIRS spectroscopy for 50 quasars at z>5.7
to understand the physical properties and
growth history of the first SMBHs.

A large sample is necessary to draw statistical
conclusions on the population.

Main Goals:
> To study the physical properties of these
earliest SMBHs at cosmic dawn

» To quantify their abundance and constrain
SMBH growth models
» To study high-z metal absorption lines

Status

> 15B-17A

> usable data ~ 100%

> Spectral analysis complete

History of the Universe

Image Credit: STScl
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The mass-luminosity plane of z~6 quasars
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Ignore the two
problematic objects,
the remaining z~6
quasars have a similar
distribution in the M-L
plane as the z~2
control sample
matched in luminosity

They are well
bounded
between 10% and
100% Eddington
in luminosity



The mass-luminosity plane of z~6 quasars
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Immediate
implications

1. No evidence
for super-
Eddington
luminosity

Possibilities:

* They are obscured
and missing from
optical surveys (but
why do they become
unobscured near
Eddington limit?)

* They never go well
above Eddington in
luminosity (e.g.,
high accretion rate
with low radiative
efficiency)



The mass-luminosity plane of z~6 quasars
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Project Synopsis

GNIRS spectroscopy for 50 quasars at z>5.7
to understand the physical properties and
growth history of the first SMBHs.

Future direction

IR spectroscopy for fainter z~6 quasars to
catch their early growth phase (e.g., w/ JWST
and GSMTs).

Summary of Project
> Basic spectral analysis complete; statistical
analysis ongoing.
» Current publications
> Physical properties of z>5.7 quasars
(Shen et al. 2019, ApJ, 873, 35)
» Metal absorbers up to z~6 (Zou et al.
2021, Apd, 906, 32)
> Black Hole Demographics (Wu et al.,
in prep)
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Image Credit: STScI



