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ABSTRACT
We are developing DEC-SkZ pipeline, a DAOPHOT-based photometric pipeline to perform PSF-fitting photometry of DECam data.
We are applying the knowledge previously obtained with the VVV-SkZ_pipeline, designed for the “VISTA Variables in the Via
Lactea” (VVV) ESO Public Survey data, to create a useful tool for the astro-photometric elaboration of the images pre-elaborated by
the DECam pipeline, both single exposure and stack images. The pipeline replaces the user avoiding repetitive interaction in all the
operations, retaining all of the benefits of the power and accuracy of the DAOPHOT suite.

Introduction
In the last decade, large-area surveys have revolutionized our understanding of the Galaxy and the
Universe. Surveys like the Sloan Digital Sky Survey (York et al. 2000) and the Two Micron All Sky
Survey (2MASS) (Skrutskie et al. 2006) can be defined as two of “the most ambitious and influential
surveys in the history of astronomy”, for their contribution to astronomical knowledge. The importance
of surveys and huge-field telescope in astronomical studies is underlined by the recent development of
several survey-dedicated telescopes, like the 4-meter Visible and Infrared Survey Telescope for
Astronomy (VISTA), the 2.5 m VLT Survey Telescope, and the future 8.4 m Large Synoptic Survey
Telescope.
Performing PSF-fitting photometry on multiple exposure taken with huge-field cameras requires a large
amount of CPU time and also valuable interaction time to select optimal parameters.
Following the work began with the VVV-SkZ_pipeline, designed for the “VISTA Variables in the Via
Lactea” (VVV, Minniti et al. 2010; Saito et al. 2010) ESO Public Survey data, we decided to applied
the acquired experience to develop a similar pipeline for the data collected by DECam camera
(Honscheid & DePoy 2008), also with a view to a future pipeline for LSST data.

General description
The DEC_SkZ_pipeline performs PSF-fitting photometry through standard DAOPHOT IV and
ALLFRAME routines (Stetson 1987 , 1994, manuals and private communication), called by a series of
Perl and Python scripts, that use programs written in C code with double precision when mathematical
accuracy is required. The pipeline is composed of several parts, each one operated by a different script,
whose input depends only on the output of the previous script. This design permits one to run the parts
of the pipeline in series or separately, or to re-run the procedure from any point.
The pipeline is designed to work on the compressed images pre-reduced by DECam pipeline, either
mosaic or stacked version, from whose headers it obtains automatically the fundamental data.
The script for the extraction of images and relevant data from the mosaics permits the selection
according of the interesting field (giving center and radius of the field -f view of your interest),
conversion in a data type supported by DAOPhot, rejection of problematic data sets, ...
The pipeline is characterized for the PSF calculation by the same comprehensive procedure already
successfully tested in VVV-SkZ_pipeline (Mauro et al. 2013). The PSF is calculated in five steps,
increasing in complexity during the first three iterations: in the first step a purely analytic constant PSF
model is used, then a constant look-up table of empirical corrections is added; in the following steps the
look-up table is allowed to vary with position in the frame, quadratically in the last two iterations. In
each step, the pipeline removes each selected PSF-building star that DAOPHOT marks as problematic.
If the PSF calculation should fail, the pipeline changes the analytic function to find the problematic
stars, removes them, and then returns to the chosen function. The user has also the possibility to give an
optional list of rectangular regions, whose stars are to be excluded from the PSF calculation.
Once the pipeline has achieved a first measurement of the photometry, it will stack all the frames to
create the master list of sources. The match will be guided to be optimal. This is a huge advantage over
getting a list for every single image, since it provides much deeper photometry before source detection.
It is also the most complicate part, due to the large area covered by a single field and the memory
limitation of the programs. Since this part is time consuming, we are considering to split the stacking
process in several parts, additionally to do it for the whole area. These master lists are used then by
Allframe to performed the final PSF-fitting photometry.
The DEC-SkZ_pipeline will inherit from its “sister” VVV-SkZ_pipeline also another important
contribution: a spurious-detection cleaning procedure. It is commonly known that saturated stars cause a
non-negligible quantity of false star detections, which can adversely affect the results. The cleaning
process is based on the trend of the maxima of the distribution of photometric error for each magnitude
σm . We empirically found a fit for the distribution of these points and the star selection is done rejecting
every source with an error greater than n times (where n is left as an option, with n = 3 as the default
value) the resulting σm .
The calibration process will consider the use of standard fields and/or an external catalog, like SDSS
catalog.
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