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We intend to use the 12 filters set of J-PLUS along with its wide field of view to
construct a catalog of HII regions for the galaxies observed, up to redshift 0.015. With
these catalogs we will be able to study the spatial distribution of the star formation
in the galaxies as well as the Halpha luminosity function in the local universe.

1 J-PLUS Data reduction pipeline

Before the J-PLUS HII regions analysis pipeline starts, a full reduction of the im-
ages is performed automatically. The process until the tiles are created will be well
described in the J-PLUS paper 0. (Cenarro et al., in prep.)
+Info on J-PLUS +Summarization of the reduction pipeline +Plots +Im-
ages

2 Downloading and PSF Homogenization

We download the coadded tile for each of the 12 filters in the desired field, along
with its weightmaps. Once we have them, we perform an homogenization of the PSF
among the 12 images; each of them is degraded to a common worst seeing value.
This is done in order to make consistent photometry once we have the sources and
want to measure the flux in each filter. The method to do it has been developed by
the UPAD, based on PSFex (Bertin et al., 2011) and it works automatically.
+D.Muniesa’s code explanation +Bibliography. +Plots +Images

3 Detection image and catalog generation

3.1 Creation of the detection image

In order to create a detection image to later perform photometry, we use the three
filter method involving two broad band filters: rSDSS, iSDSS; and a narrow-band
filter: J0660 (Vilella-Rojo et al., 2015). What we get is an image where only Hα
+ [NII] emitters are visible. This will be used to assign HII regions to each of the
galaxies in the field.
+Brief Explanation of the method. +Plots +Image in three filters
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3.2 Generation of the catalog

Once we have the detection image, we will use it to get a photometric catalog of
all the sources detected. This is a first step in which we do not apply any selection
criteria for the sources, in addition to being an Hα + [NII] emitter. To perform the
photometry, we use SExtractor (Bertin et al., 1996) in dual-mode with the detection
image as the reference, and the images in the 12 filters as the measured ones. In the
end, we get a photometric catalog with all the sources in the 12 bands.
+Table with configuration of SExtractor, with bibliography supporting
our desired output. +Proofs with plots

4 Fluxes and errors

Now that we have the catalog of sources, we want to calculate the fluxes and their
errors for every source. We have the ADUs for every source in every filter, from that,
we can calculate the flux in a given filter simply as:

Fλ = ADUs.10−0.4(zp+48.6) c

λ2pivot
(1)

Where zp is the calibration zero point for a given filter, c is the speed of light and
λpivot is the pivot wavelength for a given filter. There are three sources of uncertainty
that affect our measurements: (1) The zero point, (2) The large scale background
noise variation (Molino et al., 2014, Labbé et al., 2003), (3) The electron counting
by the CCD. The total uncertainty in our measurements for a source and a given
filter will be given by:
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With:
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√
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√
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where G is the gain of the detector; Sfit, afit and bfit are the resulting coefficients
from the fitting and σzp is the uncertainty of the zero point. All this information can
be found on the headers of each image.
+Where eq.1 comes from; development and bibliography +More about
the sources of uncertainty and bibliography, specially the background
noise variation +Plots

5 Assignation of the regions

We already have the catalog of sources with their fluxes and errors. But out of all
the sources, we want to assign to each galaxy in the field its HII regions. The first
procedure consists in making a crossmatch of the coordinates of the field with a data
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base provided by NED, that contains all the galaxies below z = 0.015. With this, we
get a list of the galaxies in the field along with their basic data: RA, DEC, redshift
and morphology.

Once this step is done, we use SExtractor on the rSDSS image, with a spetial con-
figuration that allows us to get morphological information of the galaxies as good as
possible. We retrieve the ellipticity, the inclination, the effective radius (defined as
the half light radius) and the angle of the semi-major axis with respect to a estab-
lished direction. We perform a crossmatch of the output catalog from the SExtractor
run with the list of known galaxies in order to identify all of them. With all this
information, we can already start to assign the HII regions to each galaxy, in a first
step, we take a square of four effective radius around the center; after that, taking
into account the position of the region, the inclination of the galaxy and the co-
moving angular diameter distance at the correspondant redshift, we calculate real
galactocentric distances of the regions, and put later a three effective radius constrain
to finally assign the HII regions to the galaxy. We create post stamp images that
help us to discard spurious HII regions, specially in the case of apparent big galaxies
that can host milky way stars.
+Morph configuration table +Bibliography +Figure to calculate distance

6 Calculation of real Hα flux

Now we have a photometric catalog of HII regions for every galaxy; at this point we
make use of the SED fitting technique developed in (Vilella-Rojo et al., 2015) that
retrieves the unbiased, NII and dust corrected Hα flux for every region.
+Brief Explanation of the method. +Plots

7 Application of the catalogs

We can now group all the catalogs of the galaxies together, and create a list that
contains the basic data of each of them. A series of codes have been developed to
perform different operations:

• A code that plots the photo spectrum of the desired galaxy, that we include as
an input argument.

• A code that plots the radial profile of the desired a galaxy in a selected number
of bins, both of them included as arguments. We divide the galaxy in a number
of annulus given by the number of bins, where we sum all the Hα flux contained
inside and divide it by the area of the annulus, so that we get the Hα flux surface
density profile. Knowing the distance to the galaxy, either from redshift or
(preferably) from direct measurements, we calculate the luminosity and the
SFR as given by the formula (Kennicutt et al., 1994):

SFR(Hα)(M�.yr
−1) = 7.9× 10−42LHα(erg.s−1) (5)

+More explanations +Example Figures +Bibliography

3



References

[1] Bertin, E. 2011, ASP Conference Series, Vol. 442, p. 435.

[2] Bertin, E. Arnouts, S. 1996, A&A, 117, 393

[3] Cenarro, A.J. and the J-PLUS collaboration. 2017, in prep.

[4] Kennicutt, R. C., J., Tamblyn, P., and Congdon, C. E.: 1994, ApJ 435, 22
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