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The UV Luminosity Function

UV Luminosity Function at z~7

change in the faint-end
slope 1sigma

|

Change in UV Luminosity Density
by a factor of 5

Number density / Mag
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Constraints from Blank Field Surveys

more than 800 galaxies at z >7
from all HST legacy fields

see Rychard’s talk

better constraints on the overall

shape of the luminosity function. redshift evolution of the

UV LF faint-end slope
Bouwens et al. (2014)
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Cosmic Telescopes

galaxy
galaxy cluster

\ == lensed galaxy images
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Sharon et al. (2012)
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"~ The Hubble Frontier Fields
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Lensing Model
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Jauzac et al. 2014
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High-z Candidate selection

from the XDF team Lyman Break Selection Atek et al. (2014Db)

F435W F606W F814W F105W F125W F140W F160W 3.6 um 4.5um
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Dropout candidates at z>6
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Photometric Redshifts

e — Fitting galaxy SED templates with stellar
“ ‘ population models
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Surface Area > u [arcmin?]

The UV Luminosity Function at z>6
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The Best Constraints on the UV LF at z~7

Atek et al. 2015b, arXiv:1509.06764




The Faint-end of the UV LF at z>6
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The Faint-end of the UV LF at z>6
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UV Luminosity density and Reionization

- Evolution of the UV luminosity density:
depends on faint-end slope + integration limit

- lonizing emissivity from galaxies :
depends on fesc, clumping factor; ionizing conversion factor
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Evolution of the SFR Density at z>8

see Pascal’s talk

Time [Gyr] Oesch et al. (2015)
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Redshift

see also Zheng et al (2012), McLure et al. (2013), Coe et al. (2013), Bouwens et al.
(2015), Ishigaki et al. (2015)
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The Faint-end of the UV LF at z>6
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The Faint-end of the UV LF at z>6

Kimm & Cen (2014)
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JWST Imaging

HST/WFC3 & ACS reaching AB=30 mag (5-0 ) between 0.2—1.7 ym

JWST/NIRCam imaging to AB=31.5 mag at 1—=5 pm

JWST 0.03-0.2” FWHM
photometric performance, point source, SNR=10 in 10%s

107 F° - Oesch et al. (2014)

Hubble JWST _ o mamE
e > '.' A I
. NIRCam ™ | _WECIIR o . ‘Md
o8 b ™ w w & ¥ PEC RS |
1 10 Sy N 5

wavelength (um)

JWST Imaging: Wide wavelength coverage and very reliable photometry
requirement for accurate photometric redshifts and SED fitting to access the
formation of early galaxies z>20

- Crucial for the Stellar mass estimate
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The JWST Ultra Deep Field Imaging Survey will reach 31-31.5 AB in the UDF

But Lensing is already achieving similar depths
Need to combine JWST with Gravitational lensing

® Probe the faintest galaxy population at the epoch of reionization
e Detailed study of the first generation of galaxies

Multiple Spectroscopic solutions in the IR, an important shift from HST (and a much
better spitzer)

If we want to target other clusters, there will be a coordinated effort with
HST to obtain optical imaging in order to calibrate these cosmic lenses




Summary

' "" ".h.. ‘. [.. 13.

'Cr'edit:."/'ﬁ__‘(A'l,;hrez et 'g.ly

« Gravitational lensing helps reach the faintest galaxies likely
responsible for cosmic reionization

* Now the galaxy UV LF extends down to Muv ~-15 at z~/. This is
about 2 mag deeper than the deepest observations in blank
fields

» The faint-end slope remains steep (alpha =-2.04) down to very
faint luminosities of 0.005L*. JWST will be able to probe down to
0.001L*

e The integrated UV luminosity density is sufficient to maintain
reionization (with standard assumptions)

e Any progress in this direction with JWST will need the use of
Gravitational lensing.
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