ABSTRACT

We present a catalog of emission-line galaxies selected solely on their line fluxes

using a wide-field integral field spectrograph. This work is partially motivated as a pilot survey for the upcoming Hobby-Eberly Telescope Dark Energy Experiment (HETDEX).. We detail the observations,

reductions, detections, redshift classifications, line fluxes, and counterpart information

from other datasets for 402 unique emission line galaxies over 166 


 and a 3500-5800˚A

bandpass. The four survey fields within the COSMOS, HDF-N, MUNICS, and XMM-LSS areas are rich with existing, complementary data. The majority of

the emission lines are found to be low redshift [OII]3727 transitions at z < 0.6, but

a further 102 galaxies show high redshift Ly-α at 1.9 < z < 3.8. The classification

between low and high redshift objects depends on the rest frame equivalent width, as
well as other indicators, where available. In a subset of the sample with the deepest X-ray

data, the active galactic nuclei (AGN) fraction amongst the Ly-α emitters (LAEs)

reaches 28%. We also analyze the survey’s completeness and contamination properties

through simulations. SOME PROPERTIES SHOULD BE SUMMARIZED IN THE ABSTRACT, I THINK. Further papers will build a LAE luminosity function from this

dataset as well as analyze the physical properties of the low and high redshift samples.
1. Introduction

The Hobby-Eberly Telescope (HET) Dark Energy Experiment (HETDEX) (Hill et al.,

2008a) will survey 420 __◦ to discover 0.8 million new Lyman-α emitting galaxies

(LAEs) over 1.9 < z < 3.5 and use them to map the expansion history of the universe. A further

2.4 I’M NOT SURE WHERE THIS ESTIMATE COMES FROM IT IS HIGHER THAN THE 1.2M WE HAVE ESTIMATED – WE SHOULD REVIEW WHERE BOTH NUMBERS COME FROM IT MAY BE THAT WE’RE GOING TO GET MORE [OII] EMITTERS million low-z galaxies will have their redshifts determined, primarily in the [OII]3727 transition,

over 0 < z < 0.5. The primary HETDEX science goal is to measure the dark energy equation of

state at high redshift by using the three-dimensional power spectrum of LAE positions and redshifts as a standard ruler  (Jeong & Komatsu 2006; Koehler

et al. 2007; Jeong & Komatsu 2009; Shoji et al. 2009)
. An important secondary goal of HETDEX will

be to investigate the physical properties of star forming galaxies, both the LAE and low-z samples,

with vastly greater statistics and volumes than currently available. The survey will use an array of

150 integral field spectrographs on the upgraded 10 m HET (Ramsey et al. 1998; Savage et al 2010) called the Visible Integral-
field Replicable Unit Spectrograph (VIRUS; Hill et al. 2008b, 2010).

The HETDEX Pilot Survey (HPS) ISUGGEST WE ADOPT AN ACHRNYM FOR THE SURVEY THAT IS ALSO REFLCTED IN THE NAMING OF THE OBJECTS  is the pathfinder to the full HETDEX survey.

The Pilot Survey provides a direct test of equipment, data reduction,  target properties, observing procedures, and

ancillary data requirements to HETDEX by using one integral field spectrograph, named the VIRUS

prototype (VIRUS-P; Hill et al. 2008b), on the 2.7 m Harlan J. Smith telescope at the McDonald

Observatory over 111 nights. In addition, the pilot survey uses a novel technique to find low-z

galaxies and LAEs selected by a common method over broad redshift ranges and searches the

largest volume to date for LAEs of co-moving size 1.15×106 Mpc3h−3 70 . While large numbers of LAEs have been assembled by previous surveys (e.g. Rhoads et al. 2000; Gawiser et al. 2006a; 

Gronwall et al. 2007; Ouchi et al. 2008; Guaita et al. 2010), the distribution of LAEs selected by

a common method across a range of redshifts can be used to evaluate potential redshift evolution

in LAE properties and allow further comparisons (Kornei et al. 2010) to color pre-selected high

redshift galaxy populations (e.g. Steidel et al. 1996, 1999; Daddi et al. 2004). The HPS also

finds a large sample of lower redshift galaxies selected through [OII]3727, Hβ, and [OIII] emission

that will allow additional galaxy property studies over a second redshift range (0 < z < 0.6 for

[OII]). We here describe the instrument built for this survey, a prototype unit very similar to the

forthcoming mass replicated spectrographs, and the detections, classification methods, and catalog results from the pilot survey.

The paper is organized as follows. In §2.1 we describe the instrumental capabilities of VIRUSP,

the type and quality of data taken, the necessary calibrations, and the imaging compiled to aid

source classification. We detail the data reduction steps with special care given toward tracking

systematic errors in §3. In §4.1, we describe the methods used to recover objects to the survey’s

statistical limits with constrains on noise contamination and robust and unbiased emission line flux

measurement. In §5, we present the classification methods relying primarily on imaging counterpart

likelihoods and equivalent width measurements. The contamination of the high redshift LAE sample

by active galactic nuclei (AGN) is presented as well as example classifications. The final emission

line catalog and its summary properties are given in §6. Finally, in §7, we review the analysis and

describe its place in future projects.
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