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1. Data selection

• Karchenko et al. 2005, A&A 438, 520 clusters

• Karchenko et al. 2005, A&A 440, 130 clusters
– Based on ASCC-2.5 catalogue, an all-sky compiled 

catalogue of 2.5 million stars (Karchenko 2001) 

• Catalogue of Open Clusters Data (COCD, 2006)

Dias et al. 2006



1. Data selection

• Total 370 clusters with PMs, RVs, distances,  and ages

– 253 clusters from COCD

– 69 clusters from COCDnew (problematic in kinematics)

– 19 clusters from DIAS (non-COCD OCs)

– 5 clusters with RVs in DIAS, but no PMs available:

NGC 2506, NGC 2477, Ruprecht 67, IC 2714, NGC 7789

– 24 clusters with PMs and RVs in DIAS, but no RVs in COCD

– 301 OCs in total







Peculiar motions of OCs
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Clusters with peculiar velocities larger than 50 km s-1

No   Name of OC          r(kpc)     Z(kpc)  ΔV(km s-1)

1   NGC 1664             1.20      -0.01      50.38   
2   NGC 2354             3.79      -0.45     114.15   
3   Haffner 16           3.17       0.03      64.95   
4   NGC 2506             3.46       0.60      61.69   
5   Ruprecht 47          3.01      -0.01      78.60   
6   NGC 2527             0.60       0.02     113.10   
7   Ruprecht 55          4.89       0.07      95.13
8   Ruprecht 79          1.98      -0.03      60.74   
9   Trumpler 16          2.84      -0.03      69.54   

10   Bochum 12            2.22      -0.07      61.65   
11   Pismis 17            3.50       0.01     101.22   
12   Ruprecht 94          3.40      -0.12      53.61   
13   Ruprecht 141         5.50      -0.12      57.74   
14   NGC 6705             1.88      -0.09      64.83   
15   Ruprecht 147         0.18      -0.04      54.62   
16   NGC 7789             2.34      -0.22      71.61   
17   vdBergh 1            1.69      -0.05      54.53   
18   Dolidze 25           6.30      -0.14     116.72   
19   Berkeley 31          8.27       0.74     223.96   
20   NGC 2324             3.81       0.22      68.67   
21   Lynga 6              1.60       0.01      95.64   
22   NGC 6791             5.85       1.11     121.71





Disk heights vs ages

Bonnatto et 
al. (2006)

48±3 pc
for t≤
200Myr

150±26 pc
for 200Myr 
<t≤1Gyr

57±3 pc
for all age

Our present 
values

50±4 pc
for t≤
50Myr

67±6 pc
for t> 
50Myr

57±4 pc
for all ages
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3. Kinematics

• The scale height of the OCs is sufficiently small (∼60 pc), a 2D asymmetric 
kinematical model should be satisfactory

• 7 kinematical parameters are to be solved  solar motion wrt to the LSR (u0, 
v0, w0), and the Oort constants:



Circular rotation of the Galaxy

 
1998 Zhu & Miyamoto       8.06.15    ,1.11.16         :B5-O
2003Dehnen  & Olling                 kpc s km  8.32  :giants Red

2000 Mendez                                s km  270           :SPM
1999Sramek  &Backer         kpc s km  9.05.28        :ASgr 
1998  Whitelock&Feast      6.04.12    ,8.08.14    :Cepheids

8.20.12    ,2.14.14    :IAU1985

1-1-

1-
0

1-1-

±−=±=
≈−

=

±=−

±−=±=
±−=±=

∗

BA
BA

V
BA

BA
BA

R0=8.5 kpc (IAU1985)

V0=220 km s-1   (IAU1985)

V0=270 km s-1    (O-B5 stars)





Velocity ellipsoid
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3. Distance to the Galactic center

• Different methods of R0 calibrations:

– Galactic halo objects: globular clusters (shapley 1918); RR Lyrae

– Center region of the Galaxy:  Sgr A*; star S2

– Kinematical calibration from thin-disk populations: Cepheids; OCs

• Difficulties:

– The heavy obscuration in the center region;

– Considerable biases and errors both from observations and models;

– Large deviation of individual determinations ranges from 6 ∼ 13 kpc
(recently 7 ∼ 9 kpc)

– Strong correlated with the distance scale adopted 



Typical values of R0

• Shapley 1918:  R0 =13 kpc

• 1964 IAU:        R0 =10 kpc

• 1985 IAU:        R0 = 8.5±1 kpc

• “Best value”:    R0 = 8.0±0.5 kpc (Reid 1993)



Our models

• Oort constant A is derived from PMs via an axisymmetric

rotation model;

• Parameter 2AR0 is obtained from radial velocities:

• R0 is finally given from the PM and RV solutions







Distance to the Galactic center derived from various 
techniques in the last decades

kpc 70.0  03.80 ±=R

CC:                     Cepheids

RH:                     global clusters

DJV:                    planetary lebulae

Carney et al:        RR Lyrae

FW:                      Cepheids

MCS:                   Cepheids

Genzel et al:         stars near Sgr A*

Eisenhauer et al:  star S2 

Bica et al:             global clusters



4. Elliptical components of the potential
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Velocity distribution of spiral arms





• Non-axisymmetric model of potential ( Power-law depended)

• The circular speed and the potential ellipticity

• The mean radial and tangential velocities



• The non-axisymmetric potential is specified by two orthogonal components:



• Measurement errors and correlation analysis 
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• Result






	Outline
	1. Data selection
	1. Data selection
	Peculiar motions of OCs
	Clusters with peculiar velocities larger than 50 km s-1
	Disk heights vs ages
	3. Kinematics
	Circular rotation of the Galaxy
	Velocity ellipsoid
	3. Distance to the Galactic center
	Typical values of R0 
	Our models
	Distance to the Galactic center derived from various techniques in the last decades
	4. Elliptical components of the potential

