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       Identifiﾞcation and distance estimation   �
        (Wan, Liu, Deng, et al. 2015)�
      Separate samples into relative younger RC stars and older ones�
      （Tian, Liu, Wan, et al. 2016）�

Results�
       The stellar density maps of the Galactic outer disk �
         (Liu, Xu, Wan, et al. 2017)�
         (Wan, Liu, Deng, et al. 2017)�

Discussions&Conclusion�



In recent years, it is realized that the 
secular evolution may play very 
important role to radially reorganize the 
mass profile and the metallicity 
distribution in a galactic disk. 
Simulations show that the secular 
evolution of the discs can significantly 
alter the properties, from the age 
distribution to the stellar density profile, 
of the outer disc (Roskar et al. 2008; 
Debattista et al. 2006).  

Motivation�

Pohlen & Trujillo (2006) found that 
the outer discs show three different 
types of profiles, exponential, down-
bending, and up-bending. The 
mechanisms leading to these 
differences are not quite clear so far. 
 

(Pohlen & Trujillo 2006 ) 



For the case of the Milky Way, since it allows for the observations of the individual 
stars, it takes a great advantage in the studies of the Galactic outer disc.  
 
Lopez-Corredoira et al. (2002) showed that the Galactic outer disc is substantially flared 
and warped.  
Moreover, a puzzling substructure, the Monoceros ring, in the Galactic anti-center 
direction has been unveiled by Newberg et al. (2002) from the star count of the turnoff 
stars. Momany et al. (2006) claimed that this is likely the effect of the warp and flare, 
while Ǵomez et al. (2016) showed that the interaction among the satellites, Galactic 
halo and the disc can also induce such kind of feature.  
Furthermore, Xu et al. (2015) discovered that the star counts in the north and south of 
the Galactic mid-plane of the outer disc are not symmetric but display wave-like 
oscillations.  
Recently, Liu et al. (2017) found that the disc has no truncation but exponentially 
expands to 19 kpc and then smoothly transition to the stellar halo. 
 
The nature of the outer disc can be learnt not only from the spatial structures and stellar 
kinematics, but also from the features of the stellar populations. In general, the 
chemical abundances and the age can well characterize the stellar populations. 
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(Wan,	  Liu,	  Deng	  et	  al.	  2015) 

Red	  Giants： 

logg ⇢ (0.9, 3.5)

[Fe/H] ⇢ (�0.6, 0.4)

Te↵ ⇢ (3600, 6000)

S/N > 10

~300,000	  RGB	  stars	  
	  
~120,000	  RC	  candidates 



(Tian,	  Liu,	  Wan	  et	  al.	  2016) 

~120,000	  RC	  candidates	  
	  
~80,000	  RC	  stars 



(Tian,	  Liu,	  Wan	  et	  al.	  2016) 



(Liu,	  Xu,	  Wan	  et	  al.	  2017) 



(Wan,	  Liu,	  Deng	  et	  al.	  2017) 

DR3:	  	  ~100,000	  RC	  stars	  
	  
	  	  
150<l<200	  &	  |Z|<2	  kpc:	  
	  ~70,000	  RC	  stars	  



(Wan,	  Liu,	  Deng	  et	  al.	  2017) 



(Wan,	  Liu,	  Deng	  et	  al.	  2017) 



(Wan,	  Liu,	  Deng	  et	  al.	  2017) 



Dis&Con�
1.Interstellar extinction 
 
    Although the interstellar extinction may affect the stellar density measurements in 
some regions of the R–Z plane, it does not play an important role in the overall shape of 
the vertical density profiles.  
 
2. Flare 
From the stellar density profiles, we find that the younger and older RC populations in 
the outer disc are significantly flared. The flaring disc traced by both the populations 
show increasing scale heights with the Galactocentric radius of R. The intensity of the 
flaring seems not substantially correlated with the age of the thin disc populations.  
 
3. The scale length of the surface density for the RCyoung population is 4.7 ± 0.5 kpc, 
which is significantly larger than the scale length of 3.4 ± 0.2 kpc for the RCold 
population. However, the scale heights for the RCyoung population are systematically 
smaller than those for the RCold population. Moreover, the fraction of the younger 
population is determined from the surface stellar density of the younger and older 
populations. It shows that the fraction of the RCyoung population moderately but 
consistently increases from 28% at R = 9 kpc to 35% at R ∼ 13 kpc.  
 
 
 


