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ABSTRACT 

We aim at measuring the ionized halo of spiral galaxies by stacking Hα images of galaxies from the S-PLUS 
survey. We expect the hydrogen halo to be ionized either by the galaxy itself or by the ultraviolet background, 
but only a few detections of such halo have been done to date.

MOTIVATION 

A full understanding of the galactic halo physical properties is an important missing piece in the picture of 
galaxy formation and evolution. The circumgalactic halo of a galaxy is important given that it  may represent 
the reservoir of gas for future star formation. Radio observations of spiral galaxies using the 21cm-line of 
hydrogen show that galaxies have typically extended disks of neutral hydrogen which show a sharp edge in a 
region with a column density of NHI ~ 1019 cm-2 (van Gorkon 1991). Beyond this point the galaxy may be 
dominated by ionized gas.  

The ionization may be caused by two different mechanisms. One of them is by ultraviolet (UV) radiation 
from the galaxy itself (Heckman et. al. 2011). The other possible source is the ultraviolet background (UVB) 
radiation. Active galactic nuclei and massive stars in galaxies produce a huge amount of UV radiation and a 
fraction of it escapes from the galaxies and builds up a cumulative UVB. We expect such a radiation to keep 
the galactic halo ionized (Bolton & Haehnelt 2007).

Although we expect an ionized halo, low-density neutral hydrogen has already been measured absorptions 
in the light of sight of QSO. Thumlinson et. al. 2015, for example, measured HI column densities of log NHI ~ 
14-16 [cm-2], much less dense than the HI disc. This study shows a diffuse galactic halo bound to the galaxy, 
in all directions from the galactic center (not just in the plane of the disc). Cosmological simulations also 
support the existence of such a galactic halo (e.g. keres et. al. 2005).

Detecting a hydrogen ionized halo gives us information about the total baryonic mass in galaxies and also 
about galaxy evolution. This detection is also a valuable as an indirect probe of the UVB radiation, which 
carries information about the cumulative history of star formation and AGN activity.

Hα EMISSION FROM THE HALO 

An ionized hydrogen must emit in Hα line, in the recombination process. Such an Hα fluorescence was 
already detected using SDSS spectra intersected by halos of other galaxies in the line of sight (zhang et. al. 
2016). The flux measured is ~2x10-20 erg/s/arcsec2 in the bin of galactocentric projected radii of 50kpc to 
100kpc. Fumagalli et. al. (2017) also detected Hα fluorescence closer to the galaxy center (~30kpc), using the 
MUSE-VLT instrument. Both detections are very faint, so detecting this emission is very challenging and 
combining/stacking techniques are necessary.

S-PLUS SURVEY

S-PLUS is a photometric survey of the southern hemisphere, which uses 12 bands, 5 SDSS broad and 7 
narrow bands, designed to study stars and nearby galaxies. One of the filters covers Hα, which is the emission 
line related to recombination in ionized hydrogen. We will stack images using this sample, separating galaxies 
by morphology and stellar masses. A careful continuum subtraction will be necessary, using one or more 
broad band images.

GOALS AND PERSPECTIVES

The main goal of this project is to measure Hα emission from galaxy halos. Using Hα images from S-PLUS, a 
large photometric sample, we expect to be able to trace the Hα emission from the halo out to 100kpc.  We 
also plan to investigate the shape of the halo with environment.

FIRST STEP

As the first step to build the tools to accomplish our goals we are attempting to repeat the work of D’Souza 
et al. 2014, who have determined the shapes of stellar halos of galaxies by stacking SDSS images.  
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