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Abstract. We use the UCAC4 and SDSS proper motions of about 7500 RR Lyrae type variables
located within ∼ 10 kpc from the Sun to study the dependence of their velocity ellipsoid on
Galactocentric distance in the RG = 3-17 kpc interval. The radial velocity dispersion, σV R ,
decreases from ∼ 190 km/s at RG =3.5–5.5 kpc down to ∼ 100 km/s at RG =13–15 kpc, and
the σV T /σV R ratio remains virtually constant (σV T /σV R ∼ 0.54–0.64) in the Galactocentric
distance interval from RG =4.5 kpc to RG =10.5 kpc increasing to ∼ 0.9 both toward the Galactic
center and beyond RG =11 kpc.
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Our kinematic tracer sample consists of 7464 RR Lyrae type variables located within
∼ 10 kpc from the Sun drawn from the lists of Szczygiel et al. (2009) (based on ASAS
survey data), Torrealba et al. (2015), and Drake et al. (2013) (based on the Catalina Sky
Survey data) with the proper motions adopted from the UCAC4 (Zacharias et al. 2013)
and SDSS DR12 (Alam et al. 2015) catalogs. We compute the photometric distances to
these RR Lyraes using mid-IR WISE W1-band intensity-mean magnitudes determined
from ALLWISE data (Wright et al. 2010) and our W1-band period-metallicity-luminosity
relation

< MW 1 >= −0.814 + 0.106[Fe/H] − 2.381logP

(Dambis et al. 2014).
We use the maximum-likelihood method to determine the average kinematical pa-

rameters of the entire sample – the bulk-motion components (U0 , V0 , W0) = (-16 ± 5,
-212 ± 4, +3 ± 5) km/s and the velocity-ellipsoid parameters σV R = 178 ± 4 km/s and
σV T /σV R =0.66± 0.02 – from proper-motion data exclusively. We also determine the
velocity-ellipsoid parameters within 1 kpc-thick Galactocentric distance bins (Figs. 1–
2). The radial velocity dispersion decreases steadily from ∼ 190 km/s near the Galactic
center to ∼ 100 km/s beyond RG ∼ 13 kpc, whereas the σV T /σV R velocity dispersion
ratio remains almost constant between RG=4.5 kpc and RG=10.5 kpc and increases
both toward the Galactic center and beyond RG ∼ 13 kpc. The results become highly
uncertain beyond RG ∼ 12 kpc.

Acknowledgments
This research was supported by the Russian Scientic Foundation (project 14-22-00041).

290

https://doi.org/10.1017/S1743921315007279 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921315007279


Proper-Motion Based Kinematics 291

102 4 6 8 12 14 163 5 7 9 11 13 15

200

100

40

60

80

120

140

160

180

220

Figure 1. Radial velocity dispersion for halo RR Lyraes as a function of Galactocentric
distance.
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Figure 2. Transversal-to-radial velocity dispersion ratio for halo RR Lyraes as a function of
Galactocentric distance.
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