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Herschel Exploitation of Local Galaxy Andromeda  



 It is large and 
close by, 
allowing us to 
resolve small 
scale features. 

 Similar to the 
Milky Way. 



 We can now study all components 
of M31 at high resolution: 
◦ Young and old stars, etc. 
◦ Molecular and atomic gas 
◦ Dust 



 18.2 hours 

 4 Scans 

 2.5x5.5 degrees 

 Observed over 
Xmas & New 
year 2010/11 



 Use HI data cubes that 
include Galactic velocities 

 Unfortunately M31 rotation 
velocity ~ systemic velocity 
 

 Yellow areas definitely 
milky way 

 Faint ring in green circle 
definitely M31 

 Pink & black ambiguous 
 Purple = NGC205 





 



 





 Three colour 
image indicates 
warmer dust in 
the centre 

 Deprojected 
galaxy shows 
evidence of a 
‘disturbed past.’  







 Radial variation in gas-
to-dust ratio matches 
that predicted from the 
metallicity gradient 

 Heating in bulge 
dominated by old stars 

 Dust emissivity index 
varies, suggests 
changing dust 
composition / size 
varies with radius. 



 Kennicutt, 1998 (Whole galaxies) 

  ΣSFR = A Σgas
N 

N = 1.4 

 

   SFR ~ M/τff 

         ~ ρ/ρ-1/2 

         ~ ρ3/2 









~0.25 Msol / yr 



  







 We can also attempt to 
trace the total gas 
mass by looking at the 
distribution of dust 
(Eales, S. A. et al. 
2012). 

 Dust mass taken from 
Smith, M. W. L. et al. 
(2012) 











 Total gas gives 
N~2, may be 
affected by 
saturation or HI 
turning molecular, 
but not being 
observed in CO. 

 SF laws with 
molecular 
hydrogen and gas 
from dust give a 
consistently low 
index (N ~ 0.6) 



 HELGA not just a pretty face 
◦ Key results on the dust properties and structure of 

our nearest neighbour 

 HELGA III: 
◦ We measure a global SFR in Andromeda of 

~0.25Msol/yr. 

◦ Both molecular gas and dust are more spatially 
correlated with star formation than total gas. 

◦ We find evidence for a sub-linear SF Law in M31 on 
small scales. 

 



HELGA I: Global dust & gas morphology 
(Fritz, J. et al. 2012, A&A, 546, A34) 
 

HELGA II: Dust and gas in M31 
(Smith, M. W. L. et al. 2012, ApJ, 756, 40) 
 

HELGA III: The star formation law in M31 
(Ford, G. P.+ et al 2013, ApJ, 769, 55) 
 

HELGA IV: GMC catalog & spiral structure 
(Kirk, J. M. et al 2013, arXiv1306.2913) 
 

HELGA V: Panchromatic SED fitting 
(Vianne, S. et al, in prep.) 













 Recent work 
has suggested 
that the SF law 
is actually 
linear (N=1) 
assuming other 
factors remain 
constant. 

 Still a very open 
question… 


