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Yet again... z>6 QSOs!

Mszu ~ 10° M,
Lbol ~ LEdd

LaCC ~
10% erg/s

dM/dt ~

‘ 25 Mo/ yr

hemlcally Rlso ~ O]. mpc
evolved
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Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies

The nucleus
outshines starlight

from the host 107
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Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies

f | 2=6.5"

FIR (= obs [sub-]mm) i Fine-Structure Lines |
is the way to go : | NN~ -

10 & CO ///—l\

= £ A :

e T | ~ \ :

/ H20

Dust continuum

| \ | ) T A
100 200 400 600 800
v, LGHz]




Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies
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Exposing the build-up of the host galaxies

[CII] obs give dust RJ

continuum for free!
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Exposing the build-up of the host galaxies

[CII] obs give dust RJ
continuum for free!
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Exposing the build-up of the host galaxies
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JZ2000 Declination

Declination (J2000)

Wang et al. (2013)
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[CII] in high-z QSOs

IRAM 30m

Maiolino+05, Walter+09 (1)
Venemans+12 (1)

Willott+13 (2) PdBI/NOEMA
Banados+15 (1)

Decarli+ in prep (2)



[CII] in high-z QSOs

TRAM 30m____

Maiolino+05, Walter+09 (1)
Venemans+12 (1)

Willott+13 (2) PdBI/NOEMA
Banados+15 (1)

Decarli+ in prep (2)

Wang+13 (5)
Venemans+15 (3)
Willott+15 (2)




[CII] in high-z QSOs

TRAM 30m____

Maiolino+05, Walter+09 (1)
Venemans+12 (1)

Willott+13 (2) PdBI/NOEMA
Banados+15 (1)

Decarli+ in prep (2)

Wang+13 (5)
Venemans+15 (3)
Willott+15 (2)

[CII] survey in z>6 QSOs (35)




Survey design

z>5.94 ([ClI] @ 1.2mm)
Dec < +15 deg
Mo < -25.25
PI: Walter

Decl.

@ PSlsample X Others

R.A. (hours)
Banados et al. (subm)



Survey design

z>5.94 ([ClI] @ 1.2mm)
Dec < +15 deg
Mo < -25.25
PI: Walter

@ PSlsample X Others

R.A. (hours)
Banados et al. (subm)

8 min on source



Survey design

z>5.94 ([ClI] @ 1.2mm)
Dec < +15 deg
Mo < -25.25
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|CII] survey in z>6 QSOS

15 clear [CII]
detections (83 %)
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[CII] survey in z>6 QSOs

15 clear [CII]
detections (83 %)

16 (89%) detected
in the continuum _
(at various

significance)
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|CII] survey in z>6 QSOs
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| CII] contribution to ISM cooling
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| CII] contribution to ISM cooling
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| CII] contribution to ISM cooling
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| CII] contribution to ISM cooling
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Unveiling ISM physics with [CII]

In ionized gas:
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(Oth order, it's actually
more complicated...)




Unveiling ISM physics with [CII]

In ionized gas:

(CIT]
NII]

~ 7
~ 72

CII]

/INII] ~ 1/Z

(Oth order, it's actually
more complicated...)

Also,

[NII] = only ionized gas

[CII] = ionized+neutral
phase
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|CII]-emitting companions!
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|CII]-emitting companions!
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|CII]-emitting companions!
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|CII]-emitting companions!
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|CII]-emitting companions!
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What kind of galaxies are they?

WISE W2

IRAC 3.6unill TRAC 4.5um @ ALMA 1m




What kind of galaxies are they?

Spitzer/IRAC non-detections:  Mstar < (1-7)e10 Msun
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What kind of galaxies are they?

Progenitor Mass [Mg]

Mstar < (1-7)910 Msun

Dust RdJ detections:

Maust ~ (1-8)67 Msun
But:

dust yield y < 1/20

of progenitor mass

=> Mstar > (2-16)99 Msun
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What kind of galaxies are they?
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What kind of galaxies are they?
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What kind of galaxies are they?
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| CII] contribution to ISM cooling
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| CII] contribution to ISM cooling
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Summary

First systematic survey of [CII] & dust in a
statistical sample of z>6 QSOs

>80% [CII] detection rate,
~90% continuum detection rate

~1/3 of the QSOs show a dusty companion galaxy!






