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UKIDSS science case (2001)



UKIDSS science case (2001)
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High-redshift sources



UKIDSS LAS DR8 coverage

Ylim ~ 20.3



Quasar selection



Results

Discovered 8 new
redshift ~6 quasars

Recovered 6 SDSS
redshift ~6 quasars

UKIDSS DR8 complete: 
2270 sq. deg.

Second largest sample
of bright z ~ 6 quasars
(after SDSS)

ULAS J1319+0950



Quasar demographics



Selection function

Preliminary: too noisy; too sensitive at z ~ 7.3

Ylim ~ 19.7: 8-9 sigma



Luminosity function



A redshift 7.085 quasar
Seen 100 Myr earlier
than any other
non-transient source
of similar luminosity

Just ~100 brighter and 
more distant sources 
on whole sky

ULAS J1120+0641

Only one z >6.5 quasar,
but close to high-z
limit of search







Optical/NIR spectrum

Unabsorbed spectrum very similar to low-z quasars

Data from FORS2@VLT and GNIRS@Gemini

Implied black hole mass of 2x10^9 M_Sun at 770 Myr



Super-massive black hole
A                black hole just 800 Myr after the Big Bang2�109M�

(Di Matteo et al. 2012)

J1120



Ly alpha IGM absorption

Complete Gunn-Peterson (1965) trough from z ~ 5.85

Optical depth too high to probe easily through Ly alpha

“last” significant transmitted flux

z=6.30 z=6.42 z=7.09



Quasar near zones

(image: Gemini/AURA by Lynette Cook)



Quasar near zones

Quasar near zone ~10 times smaller than at z = 6.4

Extent due to ionization front or recombination? 

Carilli et al. (2010)

J1120



Ly alpha damping wing?
f_HI = 0.1

f_HI = 1.0

f_HI = 0.5

DLA, N_HI >10^20 cm^-2



What next?

• VLT X-Shooter spectroscopy (30 hours):   
Ly alpha profile and dark gaps

• HAWK-I narrow-band imaging (30 hours) 
to look for recombination Ly alpha

• Finish UKIDSS 5.8 < z < 7.2 quasar search:      
one more bright z > 6.5 quasar?

• Extend to 8 < z < 9 using both UKIDSS and 
VISTA data


