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Where are the first powerful radio galaxies?

- How do SMBHs grow in few x100°s Myr?
- What is the role of early black holes as seeds of galaxy formation.
- What are the sources of reionization of the Universe?

- How does HI evolve in the EoR?
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The radio road to the highest redshifts

Powerful Radio

o Galaxies
£

¢ VyMiley & De Breuck (2008)
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The radio road to the highest redshifts

TN J0924-2201 @ z=5.2

Powerful Radio +
Galaxies (van Breugel+, 99)
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The radio road to the highest redshifts

1163912.11 + 405236.5 @ z=4.9

Powerful Radio i
Galaxies L, b7,

S1.4GHz=22 mjy
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Do they even exist?

Powerful Radio
Galaxies
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Do they even exist?

f | Observations of high-z AGN:
ANMRRRLE I - Highest z QSO from UKIDSS
(z=7.09, Mortlock+, 1 1)

- Few tens of QSOs known at
6<z<7 (Fan, 2012)
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Do they even exist?

L o Rad Observations of high-z AGN:
ngi';e'i Ae10 - Highest z QSO from UKIDSS
(z=7.09, Mortlock+, 1 1)

- Few tens of QSOs known at
6<z<7 (Fan, 2012)
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Powerful Radio
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Do they even exist?

Powerful Radio

Galaxies Large pop of SMBHs at z~8
possible, depending on initial seeds
(Haiman+,Volonteri+, Johnson+...):
- massive pop lll collapse

- DCBH

- runaway collapse in dense stellar
clusters at z~10-20
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Powerful Radio
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Do they even exist?

Powerful Radio
Galaxies

Extrapolate from observations!?

SKA Simulated Skies:
- 10 sq deg
- S1.4GHz > 10 )y
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Can they be observed?

Powerful Radio
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Can they be observed?

Powerful Radio
Galaxies

The AGN process/physics at high-z?

gtiats de saICEE I J. Atonso * Back at the Edge of the Universe * 2015 March 16

e ciéncias do espaco



ELEC

J. Afonso * Back at the'EdgeT&;f the Universe + 2015 March 16

)

g

& ¥
e

do espaco

instituto de astrofisica
oA

1a

2]
«
o=
9}
=
()}
Ll
9}
Q




Tackling CMB-muting at high-z

|) Would-be synchrotron-emitting electrons scatter-off CMB photons at high-z
(Ghisellini et al. 2014) in lobes/jets
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Tackling CMB-muting at high-z

|) Would-be synchrotron-emitting electrons scatter-off CMB photons at high-z
(Ghisellini et al. 2014) in lobes/jets

Luminous extended emission is “muted” (>30:] decrease)

2) Radio emission from compact sources is unaffected (Casanellas et al., in prep)

Young/compact radio sources (GPS, CSS) unaffected (<4:| decrease)

1am

imstituto de astrofis J. Afonso * Back at the Edge of the Universe * 2015 March 16

dp@



Tackling CMB-muting at high-z

GPS 2352+495 | T CSS: 3C455

log (v/GHz) log (v/GHz)

’ 77N 3
== Pain Y
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Where are the first powerful radio galaxies!

They are out there: Don’t look for typical lobes - likely “CMB-muted”
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Where are the first powerful radio galaxies!

They are out there: Don’t look for typical lobes - likely “CMB-muted”
Think young/compact sources
Need deep, multiband (incl. low radio fregs)

|dentification based on radio frequencies alone!

Exciting times ahead
think EMU,WODAN... no shortage of candidates
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Tantalizing slide:

Based on the Infrared Faint Radio Source criteria:
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Tantalizing slide:

Based on the Infrared Faint Radio Source criteria:

-l - m,.
s W I . < 1000
B .
a - ' Z
. =
250 Um 350 pym 500 pm

confirmation soon...?!
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