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KS NUMBER COUNTS IN THE GROTH AND COPPI FIELDS

D. Cristóbal1, M. Prieto1, M. Balcells,1 R. Guzmán,2 N. Cardiel,3 Á. Serrano,3 J. Gallego,3 and R. Pelló4

The COSMOS Survey is currently map-

ping 0.5 deg2 of sky in optical and near-IR

bands to define samples of compact galaxies

at high redshift for spectroscopic studies with

the GTC. We present galaxy counts in the

Ks filter over an area of 120 arcmin2 in two

fields, Coppi and Groth, observed with the

INGRID near-infrared camera on the William

Herschel Telescope. Our galaxy counts bridge

the gap between previous deeper surveys over

a smaller area and other shallower but wide

field surveys.

1. INTRODUCTION

Galaxy counts in the optical and near infrared
are one of the classical tests for the study of the evo-
lution of galaxies and the nature of the Universe.
Near-infrared photometry is dominated by the old,
evolved stars and is less affected than optical pho-
tometry by dust and the evolution of stellar popula-
tions; moreover, K-corrections are more accurately
calculated in IR bands.

We present galaxy counts in the Ks filter over an
area of 120 arcmin2 in two fields, Coppi and Groth, of
the COSMOS survey. The limiting magnitudes are
roughly 21.0 mag in Coppi and 20.8 in Groth with
S/N > 3 within the seeing radius. We have mea-
sured the efficiency correction as a function of the
object brightness and size using synthetic images,
and then science images for better calibration. In or-
der to determine the detection reliability we present
a procedure for calculating the number of spurious
detections as a function of magnitude.

2. OBSERVATIONS AND REDUCTION

The observations were obtained in 2000 April
with the near-infrared camera INGRID on the Wil-

1Instituto de Astrof́ısica de Canarias, E-38205 La Laguna,
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2Department of Astronomy, 422 Bryant Space Science Cen-
ter, P.O. Box 112055, University of Florida, Gainesville, FL
32611-2055, USA.

3Departamento de Astrof́ısica, Facultad de CC. F́ısicas,
Universidad Complutense de Madrid (UCM), E-28040
Madrid, Spain.

4Laboratoire d’Astrophysique, Observatorie Midi-
Pyrénées, 14 Avenue Edouard Belin, F-31400 Toulouse,
France.

Coppi

Fig. 1. Detection efficiencies for the Groth (left panel)
and Coppi (right panel) fields, estimated using real ob-
ject as models. Points and error bars are for 30 sim-
ulations for each 30 objects of the same size class and
magnitude.

liam Herschel Telescope (WHT). The fields pre-
sented are part of the COSMOS survey. Comple-
mentary observations with OMEGA-PRIME on the
3.5 m telescope at the Calar Alto Observatory cover
the Groth flanking fields (Serrano et al., this volume,
p. 000).

The data reduction procedure takes account of
linearity correction, dark current, and flat-fielding.
Sky subtraction and bad-pixel and cosmic-ray re-
moval was made with DIMSUM in IRAF (Stanford
et al. 1995).

3. DETECTION EFFICIENCIES

We take the brightest sources in images as mod-
els that are scaled in flux and reintroduced into the
science images. Models of different re (re ≤ 0.5′′,
0.5′′ < re ≤ 0.8′′, re > 0.8′′) are considered in or-
der to estimate detection efficiencies as a function
of source size. Then SExtractor (Bertin & Arnouts
1996) is used to recover the objects. Finally, detec-
tion efficiency is estimated as a function of object
size (see Figure 1).

4. DETECTION RELIABILITY

Determining detection reliability from the science
image requires adopting a method that allows us to
eliminate sources produced by noise. We have de-
veloped a procedure based on Bershady et al. (1998)
that allows us to separate spurious from real detec-
tions using images constructed from two exclusive
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Fig. 2. Groth strip and Coppi field galaxy number
counts. Number counts in K band from Bershady et
al. (1998) and Martini (2001) are shown for compari-
son. Predictions for galaxy number counts were obtained
with ncmod (Gardner 1998) using the q0 = 0.02, H0 =
50 km s−1 Mpc−1 cosmology.

halves of the data. We have used the double-image
mode in SExtractor to make the photometry in the
total exposure image and in the two images with half
exposure time, using the same adaptable apertures
in each source. We considered as spurious detections
those sources whose S/N were lower than a limit,
SNlim, chosen by examining histograms of flux dif-
ferences between the half-time exposure images for
the spurious detections.

5. GALAXY COUNTS

We have computed differential galaxy counts
(Figure 2) from the deepest regions of Coppi and
Groth mosaic images (∼71 arcmin2 in Groth; ∼47
arcmin2 in Coppi). The counts are corrected for de-
tection efficiency, until 50% of detection efficiency
for each size group (for stellar objects this limit cor-
responds to ∼21.0 mag in Coppi and ∼20.8 mag in
Groth) and reliability. The separation between stars
and galaxies was performed using the star–galaxy
separation procedure in SExtractor with the default
configuration. Error bars correspond to 1σ lower
and upper confidence intervals, and include count-
ing statistics (Gehrels 1986) added in quadrature
to the estimated uncertainties in the detection ef-
ficiency corrections.

6. CONCLUSIONS

We have presented deep (Ks = 21.0 mag) galaxy
number counts over an area of ∼120 arcmin2. Com-
pleteness and reliability corrections have been per-
formed measuring efficiency as a function of image
size. A novel method for discriminating between real
and spurious sources has been developed.
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