
  

SOME TOPICS IN GALAXY FORMATION   I 
AM CURRENTLY ENTHUSIASTIC ABOUT

CONVENTIONAL WISDOM....



  

 The life-cycle of radio AGN in massive galaxies

               Compact (young?) radio galaxy



  

Typical evolved state at high redshifts
       (FR II radio source)

 Typical evolved state at low redshift
      (FR I radio source)

 This state very poorly studied



  



  

PROJECT TO STUDY THESE SOURCES AVAILABLE!

You will learn about SDSS and what can be learned from imaging/spectra



  

Stellar Halo of the 
Milky Way



  

              The Andromeda Galaxy



  



  

Most 
gravitationally 

bound particles 
in halo



  

 Tidal disruption of 
multiple accreting 
satellites forms the 
halo. Brightest 
features are from 
larger, more recent 
accretion events.



  

Include 
chemical 
evolution 
models in 
particle- 
tagging 
scheme,

Here, star 
particles 
are colour-
coded by 
metallicity. 
(Red being 
high 
metallicity)



  

Stellar halos for 
galaxies of 
increasing mass

(particle tagging 
implemented on 
Millennium II 
simulation)



         LOW MASS    HIGH MASS

   STELLAR MASS DENSITY PROFILES



  

 Stacking SDSS images to detect outer halo light



  

 Stellar mass surface density and colour profiles of stellar 
halos : trends as function of mass



  

 Double or Triple Sersic models required to fit the light profiles. 
Fraction of light/mass in the outer component 

Late-type 
galaxies

Early-type 
galaxies



  

 NEXT STEPS:

1) Comparison with simulation predictions

2) Analysis of IFU spectroscopy of outer halos

3) Deeper imaging – detect accreted features in
Individual galaxy images



  

     STUDYING THE ATOMIC AND MOLECULAR GAS PROPERTIES 
OF REPRESENTATIVE SAMPLES OF NEARBY GALAXIES

    



  



  



  

The Bluedisk project, is a large programme at 
the Westerbork Synthesis Radio Telescope that 

has mapped the HI in a sample of 25 nearby 
galaxies with unusually high HI mass fractions, 

along with a similar-sized sample of control 
galaxies. The aim is to investigate the link 

between cold gas accretion and galactic disk 
formation in the local universe.



  

 Catinella et al 2010;2012



  



  

Outer gas-phase metallicity 
correlates with HI mass fraction. 

 Metal-drop galaxies    Flat metal gradients

     Moran et al. 2012



  

Galaxies with blue outer 
disks tend to be unusually 

rich in atomic gas

 Wang et al 2010

             Wang et al 2011



  

Galaxies with unusually blue 
outer disks

Control sample matched in optical 
properties

      The BlueDisk Project



  

 The BlueDisk galaxies have larger HI/optical 
disk size ratios

Wang et al 2013



  

 The BlueDisk galaxies extend the HI size-mass relation to 
HI diameters of 100 kpc and HI masses of 2 x 1010 Msun

Wang et al 
2013



  

 The BlueDisk galaxies extend the HI size-mass relation to 
HI diameters of 100 kpc and HI masses of 2 x 1010 Msun

Wang et al 
2013



  

 inner radius where the profile flattens.

  PROFILE FITTING    Wang et al 2014



  

The BlueDisk galaxies display no signs of disturbances due to interactions 
and have CAS parameters similar to the controls.

Their optical and HI centers are 
MORE aligned

Outer HI contours more 
irregular



  

Bahé et al, 2014, 
in preparation

EAGLE 
simulation 
comparison 
with results from 
GASS
and COLD GASS



  



  

Gas profile shapes, and differences between HI rich and control 
galaxies ARE SENSITIVE to the implementation of feedback!



  

Large HI Surveys with Apertif on Westerbork



  

  Mapping Nearby Galaxies at APO (MaNGA):
 one survey in SDSS-IV?

   A spatially-resolved survey of 10,000 galaxies
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