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                      OUTLINE        
 
 
 

� Question 1: Is there an ideal Spiral Structure tracer? 
     à  SPIRAL STRUCTURE OF THE MILKY WAY 
 
 
� Question II: Do we have a MODEL of the MW? 
     à  THE OUTER DISK OF THE MILKY WAY 
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⏎ Levine et al., radio 



Churchwell et al. 2009 



Red Clump Stars 



Handling contamination……. 



Dias & Lepine 2005 





Hou & Han 2014 



          CONCLUSION # I 
Question 1: Is there an ideal Spiral Structure tracer? 
 

 
HI and CO studies are loosing most of their original impetus, 
since associated uncertainties are more and more understood. 
 
 
 
Star counts, star clusters, and masers are slowly re-gaining 
their role. 
 
 
 
Still, we are very far from the solution of the MW spiral 
structure problem ! 



        THE OUTER MILKY WAY DISK 

 Question II: Do we have a MODEL of the MW? 
 



Momany t al. 2006 
Moitinho et al. 2006 
Carney 1984 

WARP ! 



Kalberla+ 2014;  Carraro+2010, 2014;  Anderson+ 2014;  
Lopez-Corredoira and Molgo 2014; Feast+2014; Momany+2006 

FLARE ! 



CANIS MAJOR 

Bellazzini et al. 2004 
Martin et al. 2004 

l = 244 
b=-8 
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CANIS MAJOR 

Vazquez et al. 2008 



    

MONOCEROS RING 

Conn et al. (2008) 



MONOCEROS RING 

Lopez-Corredoira et al. 2012, Carraro et al. 2014 



    

MONOCEROS RING 

A thin+thick disc with 
each component: 
 
ρ(R,z)= ρsun hz,sun/hz(R) 
e((-R+Rsun)/hR) e-|z|/hz(R) 

 
flared at R>16 kpc:  
  
hz(R)= hz(Rsun)  
e(R-16 kpc)/hrf 

 

Lopez-Corredoira et al. 2012 



DISK BREAK/CUT-OFF/TRUNCATION 

The Besancon model has hard-coded a cut-off of 
the disk at 14 kpc from the Galactic Center; 

Carraro 2014 



DISK BREAK/CUT-OFF/TRUNCATION 

-Minniti et al. 2012 
 
-Robin et al. 1992 
 
-Sale et al.  2010 



DISK BREAK/CUT-OFF/TRUNCATION 

Robin et al. 1992 
 
 
      F/G stars 

EDGE at 14 kpc !! 



DISK BREAK/CUT-OFF/TRUNCATION 

Sale et al.  2010 
 
   A stars 
 
 IPHAS 



Minniti et al 2012 
 
 
Red clump stars 
 
 
VVV (IR) 



 CONCLUSION # II : 

 Question II: Do we have a MODEL of the MW? 
 

Actual models for the Galactic disk must be used with care if 
we want to predict the stellar populations in the disk and 
plan future surveys. 
 
One has to  avoid the very inner regions of the disk, where 
the models by definition do not work. 
 
Extrapolations from model results should be taken  cum 
grano salis, and conclusions from them deeply pondered. 
 
The MW disk break, if confirmed, occurs at about the same 
starting location of the warp/flare…… --à See Benjamin talk 
 



Lepine+ 2011, Magrini+2009,Carraro+2007,Bresolin+2009 


