LOCAL VARIATIONS OF THE VELOCITY ELLIPSOID
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1. The data We have analyzed the distribution of residual velocities of
nearby stars (within 200 pc of the Sun) looking for space variations on
the velocity ellipsoid. We used a sample of 1071 main sequence stars of
spectral types B, A and F selected from the Hipparcos Input Catalogue [7]
with wvbyHp photometric data. Ages have been calculated following [1].
Six subsamples with 8.07 < log(age) < 9.45 have been considered.

2. Method and results The velocity distribution of stars in the solar
neighborhood is described by a systematic part including the solar motion
and galactic rotation, and a random part constituted by the peculiar ve-
locities of the stars and the observational errors. The variances of peculiar
velocities are expressed in terms of the velocity ellipsoid parameters that
we assume to vary linearly with the position ([4], [6]). For each stellar sam-
ple, we simultaneously derive the solar motion, the velocity ellipsoid and
its gradients in the galactic plane and in the z-direction. We use a new 3D
extended version of the 2D algorithm developed by one of us [5).
The most remarkable results can be summarized as follows:

No dependence with age of the parameters of solar motion is found. We ob-
tain the well known relations between the three semiaxes: oy > ov > ow,
and the increase of their values when advancing toward older subsamples.
The vertex deviation reaches its maximum values for samples number 2:
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¢ = 20.9°£6.2° and number 3: ¢ = 23.0°+£5.7°, becoming null after twelve
galactic revolutions (sample 6). The dependence of the vertex deviation
on oy for different age samples, agrees with [2], who suggested a possible
connection between the vertex deviation and a local perturbation of mass
density, which could be the Orion arm.

Despite of the values obtained for the gradients are small, some of them
can be considered as significant and comparable to those founded by [5].
Due to the very large error bars on derived gradients, no significant ones
can be obtained but for sample 2 (table 1) and, perhaps, sample 6. Sam-
ple 2 has the greatest number of significant gradients as in [5], this is the
largest sample and is constituted by relatively young stars. The dispersion
of the U component decreases in the direction of the galactic center and in-
creases in the direction of galactic rotation. The vertex deviation decreases
in the direction of the galactic rotation and increases in the direction of the
galactic center. The deformations and changes of orientation of the velocity
ellipsoid are in good agreement with Oblak’s results obtained for similar
samples on the galactic plane. The gradients of the dispersion on the third
component are all weak.

TABLE 1. Gradients of the velocity ellipsoid for sample 2 (321
stars, 8.37 < log (age) < 8.67) expressed in km?/s? - pc

Op200/0¢  Opa00/0n  Opoz0/0€  Apoz0/0z  Opii0/0z
—.83+ .41 .62 + .34 23 +.23 43 .17 27+ .27

Assuming the lines of constant vertex deviation as isoperturbation lines,
[5] postulate the existence of a local structure oriented in the longitude
direction 45° —225° as an acceptable cause of this behavior (the Sun located
in the inner edge of the structure). This is in acceptable agreement with
the direction of the Orion arm. A similar position is adopted by [3].
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