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DIRECT-COLLAPSE BLACK HOLES

Mortlock et al. 2011

• z=7.085

• Mbh = 2 x 109 Mּס

• Lbh = 6.3 x 1013 Lּס

• 1.4 LEdd

1.4 Mdotedd -> +5.486 orders of magnitude
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RESULTS

Simulation:
Aykutalp et al. 2019 

(to be submitted) 
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Metal free and metal-
enriched hosting halos have 
distinct spectra and colors

CAIUS PIPELINE
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RESULTS

Metal Enriched Halos

Metal-Free Halos

• 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

DCBH
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Results
Hydrogen-ionizing Radiation



RESULTS

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

• JLW,max > 1000 J21 at 200 pc

• HMXBs do not contribute
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RESULTS

• 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 

Alpha break (z >6) about 

20% of the time

• Chon 2016 suggests a sky 

density that corresponds to 

one detection in 14 

pointings of six hours.



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


