Stellar Populations of Lyman Alpha Emitters at
2<z<6 in the VIMOS Ultra Deep Survey

Hathi+ 2016, A&A, in press (arXiv:1503.01753) and Hathi+ 2016 (in prep.)

Nimish Hathi

LAM, Marseille, France

LAM \.\;- (Aix Marseille

LABORATOIRE D'ASTROPHYSIQUE /
DE MARSEILLE

Aspen, CO --- March 10, 2016

Collaborators

Olivier Le Fevre, and the VUDS team




Motivation

* To better understand the range of physical properties in high-z
galaxies and its evolution with redshift we need large samples

Lack of statistics —— objects with multi-wavelength photometry and spectroscopy
* |lyx emitters (and their properties) could have strong implications
on the reionization process

Stellar population studies of Lyx emitters at z~>2 are based on
‘UV-selected’ or ‘NB-selected’ Lyx emitters

e.d., Shapley+ 2001, 2003; Erb+ 2006, Gawiser+ 2006,
Pentericci+ 2007, Verma+ 2007, Kai+ 2008, Reddy+ 2008, Finkelstein_S+ 2009,
Kornei+ 2010, Guaita+ 2011, Berry+ 2012, Vargas+ 2014, Hagen+ 2014, Finkelstein_K+ 2015

These studies cover limited/specific redshift range and
Results vary based on the selection method, and luminosities probed

Our goal is to use the ‘UV-selection’ approach on ~4000 star-
forming galaxies (SFGs) (~>L"uv) over a large redshift range (2<z<6)
to investigate stellar populations of Lyx emitters




VIMOS Ultra Deep Survey (VUDS)

[Le Fevre+ 2015, A&A,
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VUDS Spectra

[Le Fevre+ 2015, A&A, 576, A79]
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VUDS Science

Proto-clusters at z~>3 and environmental dependence
[Lemaux+ 2014, ARA, 572, A41; Cucciati+ 2014, ARA, 570, Al16]
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Ly Fraction versus Redshift

[Cassata+ 2015, A&A, 573, A24]
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SFGs at 2<z<6 from VUDS show increasing Lyx fraction with the
redshift (true for different EW cuts)

This is consistent with Stark et al. and other studies at these redshifts
One possible reason is that more Lyx escapes from less dusty galaxy



VUDS-DR1: Public data release

[Tasca+ 2016, AKA, arXiv:1602.01842]
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Properties of VUDS SFGs at 2<z<6

[Tasca+ 2015, A&A, 581, A54]
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e SFGs (z~>2) spans a large range in SFR (~3 to 300 Mo/yr) and stellar
mass (~5x108 to 1011 Mo)

e VUDS galaxies are ‘normal’ SFGs, populate the ‘MS’ but we see a large
scatter (SFH effect; Cassara+ 2016, A&A, submitted)
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Lyx in SF Galaxies at 2<z<6
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o Rest Lyax EW range from strong

absorbers (-50A) to strong emitters

(~200A)

o Median Lyx luminosity is

~10%41 erg/s for LAEs

(~an order of magnitude lower than

typical NB LAESs)



Stellar Populations of LAEs (and non-LAES)

[Hathi+ 2016, A&A, arXiv:1503.01753 and Hathi+ 2016, in prep.]
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Stellar Mass (Log [Mg])

Stellar Populations of LAEs (and non-LAES)
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e At all redshifts (z=2), LAEs and non-LAEs have small differences
in SED-based stellar properties (stellar mass and SFRs). On
average, Lyx emitters are less massive and less star-forming

e At 2<z<3.5, galaxies cover luminosities around M*=1 mag while
at z>3.5, all galaxies are ~M" or brighter
but

A similar trend in SED-based stellar parameters is observed between
Ly emitters and non-emitters for a sample with M1s00 < -21 mag
(and also for fixed and evolving stellar mass cut)



Stellar Populations of LAEs (and non-LAES)
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Significant difference between LAEs and non-LAEs is the dust content
as seen in E(B-V) and Bphot
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e Spitzer/IRAC 3.6pum (or 4.5pm)
detection down to ~25 AB mag

o ~>50% of LAEs are IRAC-detected
(compared to ~20-30% NB LAESs)

= UV-selected LAEs are more
evolved than NB-selected LAEs



VUDS LAEs and Narrow-Band LAEs
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e Comparison with NB-selected LAEs

e Wide range in SED-based properties
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= Comparison of LAEs and non-LAEs (or comparison between UV-

selected and NB-selected LAEs) have to be made at similar
luminosities




Summary

For VUDS LAEs (and non-LAEs) at 2<z<6 selected based on their UV magnitudes
and covering ~>L"yv luminosities, we find that

e On average, Lya emitters and non-Lyx emitters have small differences in SED-
based stellar properties.

LAEs are less dusty (and less star-forming, less massive) compared to non-LAEs.

e Higher fraction of VUDS LAEs have Spitzer detection compared to NB LAEs
=> continuum selected LAEs are more evolved

e For similar Lyx luminosities, VUDS LAEs and NB LAEs have similar properties

e Future studies will focus on other rest-UV spectral features which will help us to
better understand ISM properties of LAEs (and its evolution) at z<~6

LAEs are diverse populations and their properties depend on various things
(e.g., sample selection, range of luminosities/stellar masses/EWs probed)

Thank You!



