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PROPERTIES OF H -SELECTED STAR-F ORMING GALAXIES

FROM z

0:8 TO NOW

S. Pascuall V. Villar, ' J. Gallego} J. Zamorano! R. Pello,> C. D az,! and A. Aragon-Salamancd

We present a long-term
the characteristics and evolution of curren t
star-forming  galaxies at dieren t redshifts.
Our results support the idea that the higher
Star Formation Density measured at redshift
z=0.24 is due to an increase of the density
of bursting galaxies and not to an intrinsic
change on overall galaxy prop erties.

pro ject to study

Intr oduction

Galaxy ewolution during the last half of the life
of the Universeis now well established. The period
sincez 1 until the current epoch hasbeencharac-
terized by clear changesin the overall properties of
the Universesud as Star Formation Rate (hereafter
SFR) density (Madau et al. 1998). Simultaneously,
the galaxy population of the Universesincez 1
has experienced substartial changes. We presert a
long-term project to study the characteristics and
ewlution of current star-forming galaxiesat di erent
redshifts. The selectionof the samplesis carried out
in an homogeneousway by detecting H emission-
line objects in deepimagestaken with narrow-band
Iters tuned to the corresponding wavelength for a
given redshift. Target redshiftsarez = 0:24,z = 0:4
and z = 0:8. Here we presert photometric redshifts,
emission-line luminosities and multi-band photom-
etry for a sample of emission-line galaxiesat z =
0:24, selectedby their corntrast in a narrow band |-
ter certered in the 8200A atmosphericwindow. The
physical properties of thesegalaxiesappear to be re-
markably similar to those of local galaxies selected
in the sameway. Our results support the idea that
the higher Star Formation Density measuredat red-
shift z = 0:24 is due to an increaseof the density of
bursting galaxiesand not to an intrinsic changeon
overall galaxy properties.

The survey

Our goalis to build homogeneousamplesof cur-
rent star-forming galaxiescovering the redshift range
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Fig. 1. Candidate selection Broad-Narrow vs. Narrow
mag for a INT eld. Dashed curve represerts the 3

detection limit (determined by EW as a function of ap-
parent magnitude). The diagonal dashedline is the lim-
iting broad magnitude. Dashed vertical line is the lim-
iting narrow mag. Open circles are candidates selected.
Star-shaped points are objects selected below the limit-

ing broad band magnitude.

from z 1to the current epoch. The objects are se-
lected by their ux excessn anarrow-band Iter cen-
tered at the wavelength correspondingto H  6563A
redshifted at the target redshift (see Figure 1). At
this momert, optical Ilters at 8200A and 9200A have
beenusedto study the z= 0:24and z = 0:4 universes.
Work at 1181 is in progressto study the z = 0:8
universe.

Overall properties of H emitters at z= 0:24

Here we analyze the sample of candidates to
emission-linegalaxiesused by Pascualet al. (2001)
to estimate the H -based SFR density of the Uni-
verseat z = 0:24. In that paper, we preseried deep
imagestaken with the 2.2m telescope of Calar Alto
Obsenatory (Almer a, Spain) on the ELAIS-N1 re-
gion (Rowan-Robinson & Elais Consortium 1999)
using a narrow band lter certered in 8200A with
a FWHM of 160A and a broad-band Iter to probe
the continuum. This speci ¢ narrow-band Iter was
selectedbecauseat 8200A there is a substartial gap
in the sky-night OH emissionlines.

Deepmulti-band photometry for our samplewas
obtained from the INT Wide Field Survey (here-
after INT-WFS). Our eld wasimagedwith ve I-
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Fig. 2. H Iluminosity function at z = 0:24. Luminosity
function of the 33 objects, down to 7:2 10  erg s ?
cm 2, at z = 0:24 (lled squares), compared with the
luminosity functions and Schechter best t of Gallego et
al. (1995; z = 0:02; open circles) and Tresse& Maddox
(1998; LF asterisks). The relevance of [O 11]3727 and
[O 11115007 emitters is re ected by the LF empty squares
values, where no contaminants were removed from the
sample.

ters (U gr i z), ranging from 3664A (U lter) to
8953A (z Iter). Limiting magnitudes were 229
in the broad band and  21:0 in the narrow band.
There were 61 objects in the original sample. 16
of them were marginal detections, detected only in
the narrow band lter. Stars were agged using the
stellarity parameter CLASSSTARyiven by Sextractor
(Bertin & Arnouts 1996).

In order to discriminate between geruine H
emitters and potential sourcesof contamination, i.e.
stars and other emissionline objects ([O 11115007 at z

0:64,H atz 0:68or[O11]3727atz 1:2), pho-
tometric redshifts were computed through a stan-
dard minimization procedure, using the public code
hyperz (Bolzonella et al. 2000). Basedin both the
stellarity and photometric redshift, 13 objects were
nally classied as stars and 33 objects were con-
rmed as H emitters at z = 0:24. This number
is compatible with the one obtained ewlving with
a (1+2) ® the local H luminosity function obtained
by Gallego et al. 1995 (see Figure 2). We have
found 6 candidatesto be galaxiesat z  0:6 and
3at 1:2. The presenceof these objects at these
relatively bright uxes implies a stronger evolution
of the population of [O 111]5007 and [O 11]3727 emit-
ters than the corresponding to H

We nd atotal extinction-corrected H luminos-
ity density of (4:6 0:3) 10°° ergs ! Mpc % at z =
0:24. Assuming a constart relation betweenthe H
luminosity and star formation rate, the SFR density

Fig. 3. High-resolution spectrum of the sky in the near-
infrared region certered at 11810A. The wavelength re-
gion covered by our 100A narrow-band Iter is marked as
'z = 0:8 Iter'. Note that it was selectedto be cerntered
at the minimum sky emission.

in the volume covered is (0:036 0:002) M yr !
Mpc 3. This value is a factor of  3:8 higher than
the local SFR density and consistert with the strong
increasein the SFR density from z= 0to z= 1.

H emitters at z= 0:24 exhibit properties similar
to the local analogs,in distribution of H uxes and
equivalent widths. The downsizing scenario (Cowie
et al. 1996), in which rapid star-forming galaxies
ewlve smoothly in luminosity with decreasingred-
shift, seemsto be a possible model to explain the
ewlution of these galaxies.

H emitters at z= 0:8

Our principal aim now is to obtain a statistically
represenativ e sampleof H star forming galaxiesat
z 0:8. In order to do this we have designedand
bougth a 100A narrow band- Iter certered at the
wavelength of H redshifted to z  0:8 (1181QA).
The lter coversawavelengthregionwherethe nigth
sky emissionshaows a local minimum (seeFigure 3).
Deep near IR imagestaken using our narrow band
Iter are under analysis.
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