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 Based on the equation of sterllar statistics  
        

 
 
 

 History of star count model 
 
    Bahcall & Soneira (1980)  

      two components   disk + halo   
 
   Gilmore & Reid (1983)  
      three components  thin disk + thick disk + halo 
       
            



  Wainscoat et al. (1992) 
 five components   disk + halo + bulge + spiral  
arms + molecular ring 
 

 many more structures : 
 inner bars in the Galactic center   (Alves 2000; 
Hammersley et al. 2000) 
 
  flares and warps     (Lopez-Corredoira et al. 2002; 
Robinet al. 2003) 
 
  overdensities in the halo     (Majewski et al. 
2003) 
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 Global  smooth structure model 
             
    three components：     
                  thin disk + thick disk + halo 
 
 
    Sample stars are usually from intermediate 

or high galactic latitude. 
  
    Parameters  from different works  still 

spread a wide range. 
    
    
    
 



Model with fine structures  
 
 A  complex model with more components  
arms , inner bars,  flares,  warps. 
 
 Parameters  used vary from work to work 

based on shapes and positions (Vall ée 2008; 
Hou et al. 2009, Polido et al. 2013) 

 
  Studies on substructures confined in the Galactic 

plane region are seriously affected by extinction. 
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Disk by two exponentials functions in 
cylindrical coordinates 

 

 

 The de Vaucouleurs spheriod  density law for 
halo 

 

Model : thin disk + think disk + halo  



  Data reductions 

 SCUSS and SDSS(DR8) 
 
 
 Choose sample stars 
 
 
     



 The absolute magnitude  



  Procedures 

I. Divide the absolute magnitude into  five 
intervals  
 
 
 
 
 

II. Divide distances into suitable number of bins 

III. Fit the model to the observation with     
method. 
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  Results  







  Conclusion  
 
 Parameters of the thin disc and halo 

monotonically change with absolute magnitude. 
 
 Parameters of the thick disc change non-

monotonically. 
 
 a new method to estimate  the Galactic 

structure parameters in order to break the 
degeneracy 

  





Model : 
young disk + old disk  + a spheroid+ spiral 
arms + a bar  
 Disks: 
 
 

 
 Spheroid:  
 
 Spiral arms:  
   
Density perpendicular to the arm’s length is described by 
a Gaussianfunction (HWHM) is ∼180 pc      

 
 
 



 Bar: 



 Data : 



 Parameter estimations: 
 The Markov Chain Monte Carlo (MCMC) method 

(Gilks et al. 1996) 
 Nested Sampling method (Skilling 2004) 

 Results : 
 Parameters 

 
 
 



 Comparison with Results in the Literature 







 Comparison with observed counts 



 Conclusion ： 
 
 The results show a good agreement with the 

values of αY , αO, zY , zO, Nsph/ND,and κ found in 
the literature.  

 The “hole in the disk”,β  shows a strong anti-
correlation with α.  

 The value of aH found in this study describes the 
cusp in star counts close to the Galactic center. 

  A moderate anti-correlation between the 
oblateness of the spheroid, κ, and the constant 
of normalization, Nsph/ND. There is also a 
definite anti-correlation between zY and zO. 
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 The parameters depend on both the 

properties and locations of the sample stars. 
 

 We still need a new method to estimate  
the Galactic structure parameters in order 
to break the degeneracy. 

 
 The presence of an irregular structure 

makes the research about the Galactic 
structure more complex. 
 




