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INTRODUCTION

1. M.J. Reid, K.M. Menten, X.W. Zheng, et al., 2009,
used NRAO (VLBA) and Japanese VERA project
to measure trigonometric parallaxes and proper motions
of masers. Results from 18 sources are:
                  
Distance to the Galactic center
                 R0 = 8.4 +- 0.6 kpc;
Circular rotation speed
                 V0 = 254 +- 16 km/s;
            dV/dR =  2.3 +-  9 km/s/kpc.

Angular velocity of galactic rotation is  
             V0/Ro= 30.3+- 0.9 km/s/kpc.

They found that star forming regions  on average are 
orbiting the Galaxy ≈15 km/s slower than expected for 
circular orbits. 

2.  Analysis of motions of 18 masers was made by a 
number of authors - Reid et al., (2009); Baba et al., 
(2009); Bovy et al., (2009); McMillan & Binney, 
(2010).



  

Reid et al., (2009) lag ≈15 km/s is based on (U,V,W)LSR = (10,5,7) km/s 
determined by Dehnen & Binney (1998).

But recently in the work by Schonrich et al. (2009), where gradient of 
metallicity of stars in the Galactic disk was taken into account, this 
velocity is different: (U,V,W)LSR = (11.1,12.2,7.3)±(0.7,0.5,0.4) km/s. 

McMillan & Binney (2010) suggested that the value of VLSR component 
should be increased from 5 km/s to 11 km/s.

Another problem is uncertainty of a peculiar velocity of the 
Sun with respect to the Local Standart of Rest (LSR)



  

AIMS

We are trying to establish relationship between motions of all 
currently known masers (28) having parallaxes, proper motions 
and line-of-sight velocities, and parameters of the Galactic spiral 
density waves, and to estimate non-perturbed components of the 
peculiar velocity of the Sun with respect to the LSR. 

This goal is achieved by determining parameters of the Galactic 
rotation curve, as well as other kinematic parameters, by means 
of Bottlinger's equations. 

Fourier analysis of periodic deviations of circular velocity from 
the Galactic rotation curve found and of galactocentric radial 
velocities of masers allows us to obtain some estimates of spiral 
density wave parameters.



  



  



  



  



  



  



  



  



  

According Reid et al. (2009), Perseus spiral arm 

has a pitch angle of 16+-3 deg. 



  

All 28 masers give:
(U,V,W) = 
(-8.6,-13.6,-7.5)+-(2.1,1.6,1.3) km/s.

And dispersions are:
(σU,σV,σW) = (10.8, 8.7, 6.8) km/s.

Using 25 masers we found:
(U,V,W) = 
(-9.1,-15.5,-8.5)+-(1.9,1.3,1.2) km/s.

And dispersions are:
(σU,σV,σW) = (9.3, 6.6, 6.1) km/s.



  

YOUNG OPEN STAR CLUSTERS



  



  

Bottlinger’s equations:
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ANOTHER APPROACH
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According to (Lin,Yuan & Shu, 1969):

Nonlinear optimization problem:

 We adopted Ro=8kpc, m=2, P=12 unknown parameters: 

 were found by solving the following nonlinear optimization problem:

min 

- cosmic error, - number of data,where
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             Masers, n=28             OSCs, t<15Myr, n=128

U0          10.4 ± 1.7                      9.0 ± 1.0
V0            9.9 ± 2.0                    11.5 ± 0.5
W0           7.4 ± 0.6                      9.5 ± 0.5

Ω0         –32.9 ± 1.5                 –27.9 ± 0.6
Ω0’            5.1 ± 0.2                     4.0 ± 0.1
Ω0"       –1.04 ± 0.06               –0.62 ± 0.20

 K             –2.9 ± 0.7                  –1.1 ± 0.2
 
fR            –14.1 ± 4.6                 –5.5 ± 1.0
 fθ               2.3 ± 3.0                    3.0 ± 1.0
 χ0          – 180 ± 60                  –120 ± 20
  i              –4.7 ± 1.5                  –5.0 ± 0.2

RESULTS



  

Spatial velocities of 28 masers in 25 SFR having trigonometric parallaxes and 
located in the range of galactocentric distances 3<R<14 kpc are analyzed. 

To determine the Galactic rotation parameters we used the first three terms of the 
Taylor expansion of the angular rotation velocity at the galactocentric distance of 
the Sun Ro=8.0 kpc. 

Fourier analysis of galactocentric radial velocities V(R) allowed us to estimate 
amplitude 6.5±1 km/s and wavelength 2±0.2 kpc of the density wave periodic 
perturbations, and phase of the Sun in the density wave (-0.75π) – (-0.6π), what 
proofs that the Sun is located in the inter-arm space close to the Carina-Sagittarius 
arm. 

We revised the localization of the Perseus spiral arm and found its pitch angle 
equal to -5±1 deg. 

We obtained also components of the peculiar solar velocity with respect to the 
Local Standard of Rest, which are "non-perturbed" by the spiral density wave:
(U,V,W)LSR = (7,12,7)+-(2,2,1) km/s.

CONCLUSIONS


