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Goal of the work:

Spiral density wave (SDW) parameters
determination from three-dimensional velocity
field of young OSCs using kinematical equations
including the SDW perturbations according to Lin
and Shu theory



DATA

At present, more than 1700 O5Cs are known 1n the solar netghborhood. Data on their proper
motions, radial velocities, and posttions are needed for our purposes. A catalog that includes
654 OnCs (Kharchenko 2001, Kharchenko et al. 2005a, 20050, Piskunov et al. 20068) forms
the baas for our work list. The advantage of this catalog 15 a homogenety and a hugh
accuracy of the deterrination of mean cluster proper motions achieved by using the ASCC-
2.3 all skoy catalog (Kharchenkoo 2001 compiled from Hipparcos (1997, Tycho-2 (Hog et al.
20007, and several other sources. The age estimates obtained by companson wath 1sochrones
are available for the clusters of thiz catalog. The cluster distance estimates are based on the
results by Lolkdin and Beshenow (2003), who reconciled the photometric estimates with the
Hipparcos distance scale We took other data from the compilation by Dias et al. (2002 and
the WEBDA database (hitp:fobsww unige chiwebda’), For such open clusters as ASCC 16,
AnCC 1a,and Tr 10, we used the mean radial velocities that we improved (B obylev 2006)
using the OLACA catalog (B obylev et al. 2006a) Az aremlt, we compiled a database on the
proper motions, radial velocities, and distances of 394 O5Cs (Bobylev et al, 2007). They are
located wathin about 5 kpe of the Sun. Theirages do not exceed 1.5 Gyr,



METHOD
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+ R, (R-R,)sin(b)sin(/ - 1,)Q, + R,(R- R,)* sin(b)sin(/ - 1,)Q, /2 -
- rcos(b)sin(b)K -
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According to (Lin,Yuan & Shu, 1969):
Ve = freos(X), Vo = fosm()),
X = m[cot(i)In(R/R,) - 0]+ X,.

Adopting Ro=8kpc, m=2, we have p=12 unknown
parameters

Q()aQ'()9Q'(‘)aU()aV()aW()al()aKafR9f99i9)(()

which were found by solving the following nonlinear
optimization problem:



Nonlinear optimization problem:
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RESULTS

solar peculiar velocities
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Average solution:
U0=9.0£1.0 km/s

V0=11.5£0.5 km/s
W0=9.5+0.5 km/s
(20=27.9£0.6 km/s/kpc
(20'=4.0£0.1 km/s/kpc"2
(20"=0.62+0.2 km/s/kpc”3
K=-1.1£0.2 km/s/kpc
frR=-5.5£1.0 km/s
f6=3.0£1.0 km/s
1=-5£0.5 deg.
¥0=-120120 deg.



Fourier analvsis of radial velocities Vg

117 05C s were selected vaing the following restrictions:
(Dyage=50 Iy,
(< d kpe
(umodulus of reaidual welocties <30 lomf's.
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The spiral density wave parameters obtained from Fourier analysis of radial velocities are;
Fo=0kmis, 5 =-117", A=12 kpc.



Conclusions

Farameters of spiral density wave obtamed from young OSCs (Eg=8 kpc, m=2) are

J.o==052 05 lanfs, f, =3205 lanfs, i=-5 205, g, =-120 220, A=220.1 kpc.
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