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— Photometric Datasets 

This a WFC3 F160W (H-band) selected catalog in the CANDELS/GOODS-N field containing 
photometry from the ultraviolet (UV) to the far-infrared (IR), photometric redshifts, and stellar 
parameters derived from the analysis of the multiwavelength data. The catalog contains 35,445 
sources over the 171 arcmin2 of the CANDELS F160W mosaic.The 5σ detection limits of the 
mosaic range between H = 27.8, 28.2, and 28.7 in the wide, intermediate, and deep regions, 
which span approximately 50%, 15%, and 35% of the total area. The multiwavelength 
photometry includes broadband data from:


• 9 HST bands (ACS F435W, F606W, F775W, F814W, and F850LP; HST/WFC3 F105W, F125W, 
F140W, and F160W) 


• 4 Ground-based optical/NIR bands. (U, U’, K, Ks)

• 25 Ground-based optical medium-bands from 500 — 941 nm (SHARDS).

• 4 Spitzer IRAC mid-IR bands (3.6μm, 4.5μm, 5.8μm, 8.0μm)

• 7 Spitzer+Herschel far-IR bands (24μm, 70μm, 100μm, 160μm, 250μm, 350μm, 500μm) 

— Photometric and Value-Added Catalogs 

In addition to the multiband photometry, we release value-added catalogs with emission-line 
fluxes, stellar masses, dust attenuations, UV- and IR-based star formation rates, and rest-
frame colors. This data release consists of 30 catalogs:


• 4 Photometric catalogs (1 broad-band, 1 medium-band and 2 supplementary with SExtractor 
based properties)


• 2 Redshift catalogs (primary and supplementary photo-z’s from the team calculations)

• 2 Stellar population properties catalogs (based on different codes)

• 2 Emission line catalogs (from the HST/G102 and G141 grism spectra)

• 5 Star formation rate catalogs (1 per field, based on UV and IR data)

• 15 Star formation rate flag catalogs (3 per field in corresponding to the MIPS, PACS and 

SPIRE bands).
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1.-  Photometric catalogs 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1-1_photometry-cat 
hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1-2_photometry-cat 
hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1-3_photometry-cat 



Notes — 

Flags : Regarding the F160W detection band

`0’: Non-contaminated source. `2’: Source detected at the image edges or on the few artifacts of the 
f160w image. `1’: Sources detected on star spikes, halos and the bright stars producing them.
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2.-  SHARDS photometric catalog 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_photometry-shards-cat 

The SHARDS optical imaging data has a particular characteristic that has to be taken into 
account to obtain accurate SEDs: the passband of the filter seen by different parts of the 
detector changes, getting bluer as we move away from the optical axis. Therefore, every galaxy 
in SHARDS counts with a unique set of SHARDS passbands, which are defined by their 
transmission curves (whose shapes do not change and, therefore, are the same for all galaxies) 
and their central wavelengths (which change and must be provided for each galaxy). In order to 
properly account for this effect, the SHARDS photometry of the F160W sources is provided in 
a separate catalog (see table below) which includes the central wavelength for each galaxy and 
filter. Furthermore, the SHARDS science images in each of the 25 filters, which are released 
with this paper, are provided jointly with a map of the central wavelength for each pixel that can 
be used to account for the wavelength shift (see Pérez-González et al. 2013 for more details).
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Central wavelengths for the 25 SHARDS filters

https://ui.adsabs.harvard.edu/abs/2013ApJ...762...46P/abstract


3.-  Redshift catalog 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_redshift-cat 

The number of available spectrophotometric data sets for any given galaxy (i.e., whether they 
have SHARDS and/or grism data) depends on its magnitude and its location within the WFC3 
mosaic. Therefore, we implemented a three-tier classification (‘ztier_class’) for the best 
photometric redshift estimates (‘ztier’) with increasing spectral resolution data. Tier 3 consists 
of photometric redshifts determined from broadband photometry only. Tier 2 redshifts are 
based on the SED fitting to both broadband and SHARDS medium-band data. Tier 1 redshifts 
include broad- and medium-band data plus the WFC3 grism spectra. Roughly ∼80% of the 
galaxies in the catalog lie in the region of GOODS-N covered by the SHARDS medium-band 
survey, and a large fraction of those, ∼60% at H<24 mag, also have grism detections in either 
G141 or G102.


The default option for the best redshift is ‘zbest’ which is equal to ‘zspec’, when available with 
good quality flag (‘zspecflag’<3), or to ‘ztier’ otherwise. 


Notes — 
References for the spectroscopic redshifts are from: Cowie et al. (2004), Chapman et al. (2005), 
Reddy et al. (2006), Barger et al. (2008), Ferreras et al. (2008), Poper et al. (2008), Daddi et al. 
(2009), Najino et al. (2009), Pirkzal et al. (2013), Wirth et al. (2015) and Kriek et al. (2015).
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4.-  Supplementary photometric redshift catalog 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_supplemetary-photoz-cat 

The redshifts given in this table are the supplementary photometric redshift estimates 
computed by five different investigators using only broadband data. For these particular 
estimates, homogeneity in the input photometric data was preferred over quality of the photo-
z. The latter can be improved by adding higher spectral resolution data (as in the three-tier 
method), but such data are only available for smaller subsets of the whole sample.


The codes and assumptions used by each different investigator are the following: Finkelstein, 
using EAZY based on the standard templates with emission lines plus an additional high-z 
galaxy template (BX14 from Erb et al. 2010); Salvato, using Lephare (Arnouts & Ilbert 2011) 
based on BC03+Polleta AGN templates without emission lines; Fontana, using zphot (Fontana 
et al. 2000) based on BC03 templates with emission lines; Wuyts, using EAZY based on the 
standard templates with emission lines; and Wiklind, using WikZ from Wiklind et al. (2008) 
based on BC03 templates without emission lines. 
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5.-  Stellar population properties catalog from FAST  

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_mass-fast-cat 

6. - Stellar population properties catalog from Synthesizer 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_mass-synthesizer-cat 
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7.-  Emission line catalog based on G102 and G141 spectra 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_emission-line-grism-g102-cat 
hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_emission-line-grism-g141-cat
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8.-  Mid-to-far IR photometry and UV+IR SFR catalogs (in the 5 CANDELS fields) 

hlsp_candels_hst_wfc3_goodsn-barro19_multi_v1_sfr-gdn-cat 
hlsp_candels_hst_wfc3_goodss-barro19_multi_v1_sfr-gds-cat 
hlsp_candels_hst_wfc3_cosmos-barro19_multi_v1_sfr-cos-cat 
hlsp_candels_hst_wfc3_uds-barro19_multi_v1_sfr-uds-cat 
hlsp_candels_hst_wfc3_egs-barro19_multi_v1_sfr-egs-cat 

This tables contain Spitzer+Herschel mid-to-far IR fluxes, dust attenuations, and SFRs, based 
on different tracers, for all sources in the five CANDELS fields. 


The mid-to-far IR fluxes are computed for sources detected on the Spitzer/MIPS, and 
Herschel/PACS and SPIRE images and then assigned to their most likely counterparts in the 
F160W-selected CANDELS catalogs. By construction, there is only one possible F160W 
counterpart to each detection in an FIR band (secondary counterparts within different cross 
matching radius are given in the Flag catalog). 


The UV+IR SFRs are computed using a self-consistent combination of three SFR tracers: the 
ultraviolet (UV), the mid-, and the far-infrared emission.  Briefly, these tracers are joined using a 
SFR ladder method, similar to the one described in Wuyts et al. (2011a), that can be cross-
calibrated on relatively massive galaxies with intermediate dust attenuations and low IR fluxes. 
The first step of the ladder relies on UV data only, which is available for most galaxies but 
prone to larger uncertainties in dust obscured galaxies. The second step is based on UV and 
mid-IR data from MIPS 24 which is typically available for relatively massive galaxies up to z~3. 
The mid-IR data traces the absorbed UV emission, re-radiated in the IR by the obscuring dust, 
and provides a more accurate estimate of the ongoing SFR. The third and most accurate step 
is based on UV and Spitzer+Herschel mid-to-far IR data, which allows a more accurate 
characterization of the dust IR emission of the galaxies and, consequently, of the SFR.


A novelty of the SFRs in this catalog is that the UV-only SFRs are not computed using a UV 
attenuation derived from the fitting of the optical-to-NIR spectral energy distribution to stellar 
population models. Instead, we compute an attenuation correction derived empirically from the 
analysis of the ratio of IR to UV luminosities vs. the UV-slope (IRX-beta relations).
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5-sigma limiting fluxes per field and band



 

9.-  SFR Flags catalogs (in the 5 CANDELS fields — 3 per field: MIPS, PACS, SPIRE) 

hlsp_candels_hst_wfc3_<field>-barro19_v1_sfr-flag-mips-xxx-cat 
hlsp_candels_hst_wfc3_<field>-barro19_v1_sfr-flag-pacs-xxx-cat 
hlsp_candels_hst_wfc3_<field>-barro19_v1_sfr-flag-spire-xxx-cat 

This table provides mid-to-far IR photometric and proximity flags that can be used to clean the 
SFR catalog or to apply more restrictive conditions on the sources with IR detections. 


Note that, while in SFR table there is only one possible F160W counterpart to each detection in 
an FIR band, these catalogs lists all the possible F160W counterparts to a given FIR source (in 
MIPS, PACS, and SPIRE), indicating their likelihood (from 1 to N) of being the primary 
counterpart to the IR detection. Only the F160W sources with the maximum likelihood (e.g., 
MIPS_order = 1) have IR fluxes in SFR table. The total number of F160W counterparts to a 
given IR source as well as their distances to such source and their respective IRAC fluxes are 
also indicated. In addition to the F160W multiplicity for a given FIR source, the catalog lists the 
multiplicity of that source in all other mid- to-far-IR bands up to itself. These multiplicities are 
computed for several cross-match radius relative to the typical spatial resolution of the FIR 
band (e.g., radius of 0.5, 1, 2, or 3 × the FWHM of the PSF). For the example, the MIPS flag 
catalog includes the multiplicities of F160W, IRAC, and MIPS sources within different radii. The 
PACS flag catalog includes multiplicities of F160W, IRAC, MIPS, and PACS sources, etc. The 
values in the flag catalogs provide a quick and simple way to find relative isolated FIR sources, 
or to identify FIR sources in crowded environments, which might lead to some contamination in 
the photometry. 
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