Bright LAEs at z~9:

Constraints on the luminosity function from HizELS
David Sobral
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Why high-2?

® Understand galaxy formation and evolution

® Really break degeneracies (and test) Models

® Find the “first galaxies”

® |mportant insight into the “early years”
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What are we looking for?

® Extremely distant galaxies; probably the first ones to have
formed.

® Population lll signatures? Different IMF? “Different”Physics!?
Ages! SFRs? Dust! Fundamental properties!?

® What are they like? :'. «
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In practice...

® Various techniques ~10-100s of hours
® |) Narrow-band imaging - infrared (yw)
® 2) Deep broad-band photometry  (Lyman-breaks)

® 3) Spectroscopy & Blind spectroscopy (Lyx emissiont)
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(Very) Recent Progress
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® GRBs (Tanvir et al. 2009)
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UV luminosity function

® Strong decrease in M’

® Steep faint end-slope...

® |mplications for
reionization?
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The NB Lyx Searches up to z~6
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Significant changes at z
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Can we go beyond z~8 and how much
would (will) we learn?

® Highest-z galaxy spectroscopically confirmed z=6.96 (lye et
al. 2006), most distant object z=8.2 (Tanvir et al. 2009)

® Most candidates come from pencil beam ultra-deep surveys
and are too faint for detailed follow-up - so until a new
generation of instruments/telescopes comes along we can’t

learn that much from them




HizELS: the High-z Emission Line Survey

® High-Redshift(z) Emission Line Survey

® Selecting Star-forming galaxies at z<9
® Hotat z= 0.84, |1.48,2.23 (Geach et al. 08, Sobral et al. 09a)

® NBy: [Olll] at z=1.44, [Oll] at z=2.23(Lyx at z=8.9 (Sobral et al. 09b)
® ~10 sq.deg, > 1000 SF galaxies in each band (+AGN)

® Campaign Program at the UKIRT . 10" NBE/,NBNB,
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HizELS search at z~9

Deepestt+wider NB survey in near infrared: UKIRT/WFCAM

NB; survey : Fiim > 7.8x10"'7 erg s-'ecm-2
over ~1.5 sq.deg in 2 fields

At 2=8.96+0.06:  Viyo~105 Mpc3

Liya> 10433 erg/s

Sobral et al. 20092, MNRAS, 398, 75
Sobral et al. 2009b MNRAS, 398 L68

Dedicated detailed search:

|) Selected Emitters: ~1600

2) Avoid clear noisy areas - detailed visual inspections: ~1500

2) Robust detection (>5sigma) at least in NBJ: ~1400 emitters

4) No detection in any deep visible imaging data (Z] drop): 2 candidates



HIZELS candidates z~9
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- Z-]>4 + emission line
- Detection on night-by-night

- No proper motion t~1 month




Contamination by cool stars?

® NB excess and z-] drops ~4 with ~flat NIR imaging?
® Yes! But at 7.5<z<8.0,9.1<z<95and 11.5<z<12.2

Sobral et al. 2009b MNRAS, 398 L68
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HizELS candidates z=8.96

® CGS4 spectroscopy: no line down to ~4x10'¢ erg/s/cm?

® No detection with follow-up UKIRT | observations

® Both candidates rejected (explained as complicated artifacts
caused by jittering+tslightly hot pixels)




Constraints on the LAE LF

Sobral et al. 2009b
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Rules out

positive
evolution of
the LAE LF
beyond z~6
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Model Comparison

Sobral et al. 2009b
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® Seven new z=7.7 LAE candidates!?

® Other candidates!?
® Not very convincing...

Hibon et al. 2009
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Ultra-VISTA: ELVIS

e COSMOS - deepYJHK (1410 hours) +
deep NBJ (180 hours) + shallow YJHK
(212 hours)

e Window for the Universe at 6.5<z<10

e ~10-30 Lyx emitters at z=8.8




Future looks bright

(although galaxies look faint!)

® The next ~7 years

® ~|00s of galaxies at z>7?

® Detailed space & ground follow-ups

Re-ionization



