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Star Formation and its history in nearby galaxies at low and high surface

Subject description:
It was discovered about 10 years ago that 30% of galaxies present an
eXtended Ultra-Violet disk (XUV), showing unexpected star formation at very
large distance of the center of galaxies, at low density (Gil de Paz et al.
2005, Thilker et al. 2007, Boissier et al. 2007). With the progresses of
detectors, it is now possible to make deep photometric and spectroscopic
measurements down to very low surface brightness (SB). We are currently rediscovering the outskirts of nearby large spiral galaxies such as M83; We
are finding new galaxies at low SB and densities (e.g. ultra-diffuse
galaxies -UDG- of Koda et al. 2015, low SB disk of Hagen et al. 2016). We
also have the opportunity to study the class of giant low SB galaxies like
Malin 1 (Boissier et al. 2016), with a disk diameter above 200 kpc. It is
now important to understand how star formation proceed in such regions, and
how it compares to the more usual “high” surface brightness galaxies.
In an on-going collaboration involving J. Koda (New York), A. Gil de Paz
(Madrid), B. Madore (Pasadena), we have in hands several sets of
photometric and spectroscopic data to achieve this goal:
- Spectroscopy of Malin 1 and in the outer disks of NGC6946 (we also have
an on-going MUSE proposal for Malin 1). Spectroscopy will allow us to
better know the star formation rate, attenuation, metallicity in these very
low surface density regions.
- Very deep photometry of a set of XUV galaxies and of UDGs in several
clusters, including Subaru Hyper-Suprime Cam. This will allow us especially
to study the structure (size, SB) of galaxies and study their formation
history.
- We also have in hands multi-wavelength data in M83 (including ALMA,
spectroscopy, HI and UV archival data) in which we will re-investigate
especially the “star formation law” on different spatial scales.
Finally, we have access to different type of models that can be used to
interpret the empirical results coming from these studies, or to make
predictions concerning the high redshift universe.
The PhD candidate will participate in these projects and will lead as a
priority the study of our spectroscopic data (and potentially some of the
studies based on the photometry). The work will take place in the GECO team
at LAM, offering a lively and active environment, with interactions with
our international partners.
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