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ABSTRACT

Rotational velocities of 3951 stars are compiled from various sources which are
currently available. The Slettebak system of observation is adopted as the standard for
the calibration, and each observational datum is converted into this system. Rotational
velocities and spectral types of the stars are given in the attached table together with
some other informations.

Since the pioneering work by Shajn and Struve (1929), many people have
observed the rotational velocities of stars. The first extensive study on the subject
was carried out by Westgate (1933a, 1933b, and 1934). Later Huang (1953),
Slettebak (1949, 1954, 1955, and 1956), and Slettebak and Howard (1955) made a
series of observations and discussed the distribution of the rotational velocities among
the stars with various spectral types. Since that time, the discussions have shifted
to specific problems, such as rotational velocites of cluster members, of binaries, of
peculiar stars, of variable stars, and so on. Details on these points are given in
Table 1.

On the other hand, in order to discuss the problems statistically, it seems
preferable to compile as many observational data as possible in an unbiased form.
Since Boyarchuk and Kopylov (1964} first made a compilation of the rotational
velocities of 2558 stars, there have been many new observations with higher accuracy.
The total number of stars whose rotational velocities have been observed has now
increased by more than fifty per cent compared to the number of stars in the
Boyarchuk-Kopylov list. The purpose of this paper is to make a supplementary
compilation to their work and to prepare the basic data for some statistical dis-
cussions. We have gathered as many data as possible from various sources available
up to 1967 and from recent papers prepared by Slettebak (1968), Slettebak,
Wright, and Graham (1968), and by Palmer, Walker, Jones, and Wallis (1968) who
have kindly offered us their observational data in advance of publication.

As is well known, works by Slettebak (1949, 1954, 1955, and 1956) and Slettebak
and Howard(1955)had covered a wide range of spectral types with a consistent systemn
of observation, and the system has been adopted by many observers as the calibra-
tion standard. In the older observations, there are many stars in common to those
observed by above authors. Hence it seems preferable to calibrate these data in
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Slettebak’s system in order to get a homogeneous set of data. The fact that this
standard system is not valid for very rapidly rotating stars (cf. Hardorp and Stritt-
matter 1968, Stoeckley 1968a, and Stoeckley 1968Db) is not considered here since a
sequence of standard stars including such objects has not been well established.

All sources used for the present compilation are listed in Table 1. Each column
gives (1) the authors, (2) the spectral types of stars, or the names of clusters observed,
(8) the number of stars, (4) the dispersion of the spectrographs, (5) the absorption
lines used to determine the rotational velocities, (6) the weight (see the below), and
(7) the reference number for the identification of sources.

Some authors did not give the rotational velocities explicitly. Wilson (1966)
represented the magnitude of rotation by a series of numerical indices ranging from
1 to 5. The transformation from this system to the actual velocities was carried out
by Kraft (1967b) using the calibration table given by Wilson (1966). We adopted
his values in the present compilation. When line widths were given instead of
rotational velocities (Westgate 1933 a and 1933b, and Huang 1953), we used a
conversion formula given by Huang (1953).

Transformation into the Slettebak system can be made graphically with the
use of commonly observed stars. Calibration curves for individual authors were
constructed by means of the least square method. A linear relation was found to
be sufficient in most cases, except in the case of Herbig and Spalding (1955), whose
data seemed to deviate intrinsically from any linear relations, as was also noted by
Slettebak (1955). For these data, we used a calibration curve with a quadratic
form.

In the case of Smith and Struve (1944), there seems to exsist no systematic
differences from the standard system as long as seven common stars are concerned.
However, Anderson, Stoeckly, and Kraft (1966) pointed out that the agreement
was quite fortuitous, and that there were rather large systematic differences when
compared with Abt and Hunter’s (1962) data which were calibrated to Slettebak
system with an excellent internal consistency. Fortunately, the list given by Abt
and Hunter (1962) contains many stars observed by Smith and Struve (1944). We
therefore adopted the former’s data for the calibration standard in this case.

In transforming Huang’s (1953) data, we derived separate calibration curves
according to the spectral types of the stars and to the types of the absorption lines
measured, because the line widths are dependent not only on the rotational velocity
but also on the temperature and on the apparent abundance of the element. We
divided them into five groups : (a) B-type stars in which helium line was measured,
(b) B-type stars in which magnesium line was measured, (c) A-type stars, (d) F-type
stars, and (e) G- and later types.

When there were few stars common to Slettebak’s ones, we adopted the raw data,
assigning relatively low weight to them.

We assigned a weight for each observation according to the quality of the
instrument used, the individual errors, and the standard deviation in the calibration
process. They are listed in the 6th column of Table 1. The adopted value of the
rotational velocity of a star is the weighted mean of all the observations for the star.

In Table 2, the stars are arranged in order of right ascension. Columns 1, 2,
and 3 in this table are current numbers, HD or BD numbers, and the star names,
respectively. MK or HD spectral types are given in column 4. They are taken
from the list by Jaschek, Conde, and Sierra (1964), from Appenzellar (1967), from
Hoffleit (1964), and from sources cited in Table 1. We often found discrepancies
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in the spectral types and luminosity classes among the authors. The MK types
appearing in the present table are those which are in best agreement among various
authors. The reader may refer to the catalog of MK spectral types compiled by
Jaschek, Conde, and Sierra (1964).

In column 3, the adopted rotational velocities are given. The following points
should be noted : (1) The weight was reduced by half or less from the originally
assigned one when the author notes the values as uncertain ; (2) for a very slow rotator
we emphasized those observations with higher dispersions, and the data with very
low dispersions were sometimes omitted; (3) the data which showed extreme dis-
crepanices compared with the others were generally omitted; (4) in binary systems,
some authors resolved them into the components, while others did not. We
omitted the latter’s data if it was not discernible to which component the data were
referred. All sources thus omitted are denoted by the asterisked reference numbers
in the last column of the table.

Finally, columns 6 and 7 give, respectively, remarks concerning the identifica-
tion of the star and the reference numbers of sources used in this compilation (see
the last column of Table 1).
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