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DIRECT-COLLAPSE BLACK HOLES

Follow—up photometry of ULAS J1120+0641:
Fo. = (0.1£0.4)x107"7 W m™
= (0.6+0.2)x10""7 W m™

F)\,z =
D'Y = (8.1+0.4)x10"" W m~ ) = 20. e 7=7.085
N ’ - :

¢ Mbh=2X109MO

—~~
|
£
3
o~
|
£
=
f—y
<
L
>
&=
)]
C
O
O
x
=
L

Wavelength, A (um)
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DIRECT-COLLAPSE BLACK HOLES

Follow up photometry of ULAS J1120+0641:
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Mdot, 44 -> +3.815 orders of magnitude



DIRECT-COLLAPSE BLACK HOLES

Follow up photometry of ULAS J1120+0641:

yi = (0.1£0.4)x10~ m™2 um™'; Qg 2 25
FN (0.6+0.2)x10” "7 w m™2 um™"; 2,5 ~ 24
Foy = (8.1x0.4)x107"7 W m™ um™"; Y, = 20.3
Frg = (6.0£0.4)x107"7 W m™ um™"; J,g = 20.2
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1.4 Mdot,44 -> +5.486 orders of magnitude
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Unprocessed
10 Myr

40 Myr
60 Myr (stars only)

Standard accretion
Z=5x10"*Z.
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Energy (2=9) [keV]

Natarajan et al. 2017
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Pacucci et al. 2016
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RESULTS

* The halo was brightest in
F200w

DCBH have distinct colors
from both metal-free and
metal-enriched galaxies
after the initial starburst
begins to die
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RESULTS

lonizing Flux (Log [erg s~1sr=1])
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RESULTS

* LW radiation at 1 kpc is
greater than the intrinsic LW
luminosity of the stars and
DCBH after 6.6 Myr

* Jiwmax > 1000 J,, at 200 pc

e HMXBs do not contribute
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RESULTS 108

e Less than six hours are
needed to confirm this
DCBH scenario using the
three filters in the color-
color diagram and a fourth
filter to detect a Lyman
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Alpha break (z >6) about
20% of the time
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Chon 2016 suggests a sky
density that corresponds to 103
one detection in 14

pointings of six hours.
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Density [g/cm?®]
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SUMMARY

 DCBH may materially contribute to
extragalactic ionizing radiation and may
trigger star formation in dense primordial gas

 DCBH-hosting galaxies may contribute strong
LW radiation through reprocessing

 DCBH may be observable with JWST
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