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We need to end up with this....
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supermassive blackhole <~ host symbiosis

Dark Energy
Accelerated Expansion
Z=O Afterglow Light
Pattern Dark Ages Development of
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Big Bang Expansion
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Co-evolution on average
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Varying “evolutionary clockspeeds”
(aka downsizing)
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What theorists and observers want

-
<~
O
e

C
Q9

-
7))

lani

Marz

un ive I"Sit-}r ﬂf faculty of mathematics kapteyn astronomical
. . and natural sciences institute
groningen

98799 100 101 102 103 104
| | | | | I i




ﬂq,, i
VIRC’AM@VFSJ :

- 4m tei@Scope

5+ survey telescopes
0 _

FoV 0.6 sq.deg, NIR
16 2kx2k, 0.35" pix

VIKING
passband @ AB, 50, 2”
Z, 22.7
Y 22.0
J 21.8
H 21.1
K 21.2
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KiDS+VIKING iZYJHK ~1200sq.deg. today
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i no baryons
0 —a— no baryons, no photo-: error
s — @ no baryons, no photo-: err., no 1A
E i | no baryons, cross-correlation F(:)
H i no baryons, re-calibrated F:)
i | no baryons, BPZ A :)
j.::: —— no systematics, N-body covariance
E : o | wCDM cosmology
@ —— B-modes subtracted, no baryons, no photo-- err.
—8— large-scales only, no baryons, no photo-: err.
5 : & - DES-SV cosmic shear (DES Cellaboration 2015)
E E ——— CFHTLenS re-analysis (Joudaki et al. 2016)
e &L —a— Planck-TT+LowP (Planck Collaboration 2015)
= —— Planck re-analysis (Spergel et al. 2015)
% o ! Pre-Planck CMEBE (Calabrese et al. 2013)
v E | e | WMAP 9-year (Hinshaw et al. 2013)
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https://arxiv.org/abs/1606.05338
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High-z QSO selection and follow-up

_cool star, type T7
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VIKING+KIiIDS QSO 30Jun 2016
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VIKING+KIDS
sDa5
CRHGS
LILAS
Fan-5TARRS
% BES
® SD35-Wy

Fan, Willott,
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YIRIMG+KIDS
sDhas
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ULAS
Fan-aTARRS
SUBARLU-HSEC
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QLF at z~7, favoring steeper decline

Y ,g for quasar at z=6.75
20.5 21.0

I [ I | I I I I | I I [
& VIKING quasar density
6.44<z<7.44 (k=-0.47)willott+2010

- = — = 6.44<z<7.44 (k=-0.71)McGreer+2013
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Completeness
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SMBH masses: careful spectral modelling

J1120+0641 composite

AGN continuum
Fell+Felll
Balmer continuumm

F, [10717 erg s7! cm® A-1]
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Mostly weak Lya QSOs at z~6
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KIiDS — Euclid
1 - 10

~ M1=1.2m
VIS /Y,J,H, NIR-spectra

" Launch 2020

Euclid in 5 yrs What  KiDS+VIKING Euclid

15, 000 deg2
@ ~0.16” FoM Dark Energy ~1500
Galaxies at 1<z<3
with good mass ~1 O7 ~2x1 08
estimates
Massive galaxies " 3
(1<z<3) w/spectra — few x 10
Ha emitters/metal _ 7 4
abundance in z~2-3 — 4x107/10
Galaxies in massive 3 4
~10°7? ~2x10
HST in 15 yrs clusters at z>1
@“'{% ‘J1|§92 Type 2 AGN (0.7<z<2) <1037 ~104
Dwarf galaxies ? ~10°
T . ~400K Y dwarfs few ~few 1072
Strongly lensed ~2000 ~200.000
oo = AT T A :
z> 6.5 QSOs ~10 >30
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KIiDS — Euclid
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redshift

Courtesy Steve Warren and QSO Science Working Group
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Conclusions

VIKING + KiDS, a homogeneously selected sample,
o probesuptoz~7r.4

o and downto M. ., = -24
Redshifts #QSO Brightnesses
580 < z < 6.34 11 -26.7 < M., < -24.5
6.44 < z < 6.90 5 -26.1< M, ., < -254

TOTAL 16 ~75% harvested

found only weak Lyo QSOs at z~6

hint of drop in QSO density z>6.5

observed p ~ 0.4 Gpc™ for SMBH=10" M_ at z>6.5
The QSO future looks bright with Euclid: 2020

m many LLQSO, many z>8 expected
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