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ROTATIONAL VELOCITIES AND SPECTRAL TYPES
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Rotational velocities and MK spectral types are determined for the primaries and secondaries of 59 visual binaries and for 88 spectroscopic
and eclipsing binaries.
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1. INTRODUCTION

As part of a study on the rotation in binary systems we decided to increase the number of visual and
spectroscopic systems with known rotational velocities. The aim of this paper is to present the new observational
results that will be discussed statistically in a forthcoming paper.

2. THE OBSERVATIONS

The observational program included visual systems selected from the Wallenquist (1954) and the
Wierzbinski(1968) Am catalogues. The systems included lie south of +20° declination; they have separations of
the components larger than 5", magnitudes of both components brighter than 9™ and spectral types of the
primaries earlier than F2. The spectroscopic and eclipsing binaries were chosen from Batten’s (1967) catalogue
among those which are to the south of +20° declination, have spectral types earlier than F2 and magnitudes
brighter than 9™.

The spectrograms were obtained with the 91 cm and 152 cm telescopes of the Cerro Tololo Inter-American
Observatory. Both were equipped with Cassegrain spectrographs with F/1.2 Schmidt type cameras giving
dispersions of aproximately 40 A mm™. The spectra, widened to 0.6 mm, were photographed on unbaked
Kodak II a—O plates. The slits of the spectrographs were set so that the projected widths on the plates were
15u. This width corresponds to 1"—1"5 on the sky. The plates were developed with Kodak D-19 and fixed with
Kodak F-5. Nearly 400 spectrograms were taken of both components of 59 visual systems, 88 spectroscopic
and eclipsing binaries and 100 MK and V'sin i standards.

The MK standards were taken from Landi, Jaschek and Jaschek (1973) and the V sin i standards were taken
from the lists of Slettebak (1954, Slettebak and Howard (1955), and Slettebak ( 1955).

3. ROTATIONAL VELOCITIES AND SPECTRAL TYPES

The rotational velocities were determined by the usual method of construction of calibration diagrams
between the half-width of the selected spectral line and the V sin i value, for a number of standard stars in
the same spectral range as the program stars. The lines used to measure V sin i were He I A 4471 for
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spectral types earlier than B8 and Mg II A 4481 for spectral types equal to or later than B8. The stars
were divided into five spectral ranges for the dwarfs (BO—B3; B5-B7; B8-A2; A3-AT7; A8-F2); four for the
giants (B0-B6; B5-B7; B8-A2; A3-A7); and two for the supergiants (B0-B9; A0O-A9). This subdivision is
far from ideal but is the best compromise considering the number of standards and the intensity of the lines
used. The halfwidths of the lines were measured on density tracings obtained with the Hilger and Watts micro-
photometer of the La Plata Observatory. The results were checked on intensity tracings by means of calibration
plates obtained for some spectrograms and the two methods are in good agreement. An average of ten standard
stars was used for each calibration curve and the dispersion of standard points around the mean lines oscillated
between + 15 and 420 kms™. In this way a value of V sin i was obtained; another one was derived by visual
intercomparison of the program stars with the standard stars with known V sin i values and the same spectral
types. Then the two values were averaged and this was the final V' sin i adopted.

The visual values of V sin i and the graphical ones never differed by more than 20%, and in the greatest
number of cases the difference was 15%. This result gives some idea about the precision of the V sin i values
finally adopted, and it is estimated that this oscillates between 10% and 15%.

The spectral types were assigned by visual intercomparison of the program stars with the MK standards.
This was done with an spectrocomparator available at the La Plata Observatory and without knowledge of
which system was being classified. As the K line (Ca II & 3933) falls outside the range of the spectrograms
used here, the classification of the A stars was difficult, especially in the range A0-A3. The criteria studied
by Landi, Jaschek and Jaschek (1973) were used to classify the stars, and the effect of the rotational velocity
on the appearance of the spectra at the present dispersion was accounted for using standards with different ¥V sin
i values.

In summary, it can be said that the given spectral types are on the MK system, but their precision
is not the same as it would have been if the prescriptions of the system’s originators had been followed,
especially with regard to the dispersion.

The results of the observations are given in tables 1 and 2 for the visual binaries and the spectroscopic
and eclipsing binaries, respectively.

With the purpose of having compiled in one place all the observational material which will be used in a
forthcoming statistical paper, we present here also the material found in the literature.

Binaries of classes IV and V in Batten’s (1967) catalogue whose V' sin i values are contained in the catalogue
of Bernacca and Perinotto (1970, 1971) were selected. Other main sequence systems discovered by Kodaira
(1971) and Abt et al. (1970, 1971, 1972a, 1972b) as well as the systems with composite spectra studied by
Markowitz (1969), were included. Among the visual systems only the pairs studied by Slettebak (1963) and
a few studied by Meisel (1968) were included. In tables 3 and 4 are listed the visual systems and the
spectroscopic and eclipsing systems found in the literature, respectively.
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