
Hα emitters at z = 2.23 3

Table 1. Observation log of the COSMOS field. Coordinates are in J2000 and refer to the centre pointing of a WFCAM ‘paw-print’. The average seeing in the
broad and narrow-band frames (stacked frames) is∼1′′.

Field I.D. R.A. Dec. Dates observed H2S1 exposure time Continuum (K) depth
(hm s) (◦ ′ ′′) (ksec.) (3σ mag)

COSMOS 2 10 00 52 +02 10 30 20–26 May / 5, 14–20 December 2006 15.9 20.1
COSMOS 3 10 00 00 +02 23 44 20–26 May / 5, 14–20 December 2006 13.4 20.0
COSMOS 4 10 00 53 +02 23 44 13–17 November 2006 13.6 20.1

Figure 1. TheK−H2S1 colour-magnitude diagram used to select narrow-
band excess objects, and thus possible z = 2.23 Hα emitters. Narrow-band
colours have been corrected to account for broad-band continuum slope
using the (z−K) broad-band colour (see §3.1).Σ = 2, 2.5, 3 & 5 selection
cuts are shown, as is a 50Å minimum in equivalent width used to select
significant emitters. TheΣ cuts here are averaged over the whole field area,
but these change slightly for each WFCAM tile as we take into account
individual frame zeropoints and noise properties (although there is only a
small variation over the survey). We show all detections that have would
been selected as narrow-band excess sources as filled circles (limits indicate
that source was not detected in the broad-band frame). These narrow-band
excess sources are subject to a further selection described in more detail in
§3.2.

than many extended sources, therefore we construct flats for each
position in the micro-stepped sequence separately as if they are part
of a standard dither.

A world coordinate system is fit to each frame by querying
the USNOA2.0 catalogue, fitting on average ∼100 objects, and
then frames are aligned and co-added with SWARP1 (this performs
a background mesh-based sky subtraction, optimised to provide the
best representation of the large scale variations across the field). In
the case of the micro-stepped (narrow-band images), this step is
preceded by drizzling the frame onto a grid with a pixel scale of
0.2′′ (i.e. half the camera pixel scale).

WFCAM frames suffer from significant cross-talk, manifest-
ing itself in toroidal features at regular (integer multiples of 128)

1 Both SWARP and SEXTRACTOR are distributed by Terapix
(http://terapix.iap.fr) at the Institut d’Astrophysique de
Paris.
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Figure 2. Three examples of narrow-band excess sources of various signif-
icance, Σ. The top, middle and lower panels showΣ ∼ 5, Σ ∼ 3, Σ ∼ 2.5
respectively. The left hand panels show theK-band continuum, the centre
shows the H2S1 narrow-band image, and the right shows the continuum-
subtracted narrow-band image. The K-band image has been scaled to ac-
count for the filter widths and both frames were locally registered with im-
proved astrometric accuracy and smoothed with a Gaussian kernel to the
same effective seeing. Images are 30′′ × 30′′ square and orientated North
up and East left and scaled identically. Note that all images have been re-
binned to the scale of theK-band frame: 0.4′′/pix.

pixel intervals from sources in the read-out direction. As these are
tied to the positions of real objects, they are not removed by dither-
ing the frames. High order cross-talk can easily mimic real objects,
therefore these positions are flagged at the catalogue stage; we dis-
cuss this further in §3.

Broad and narrow-band frames are calibrated by matching
10 < K < 15 stars from the 2MASS All-Sky Catalogue of Point
Sources (Cutri et al. 2003) which are unsaturated in our frames.
Since the narrow-band filter falls in theK-band, we can check the
zero-point offsets to be applied to the narrow-band frames directly
from the broad-band calibration, taking into account the relative
widths of the filters, such that the offset between the zeropoints is
2.5 log(∆λK/∆λH2S1). As an additional verification, we check
thatK −H2S1 ∼ 0 as expected using the photometry of the bright
stars. We estimate our absoluteK calibration is good to!1% from
the scatter compared to 2MASS2

2 An independent data reduction of a sub-set of the science frames by the

http://terapix.iap.fr

