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A search in recent literature for high-velocity stars revealed

about fifty stars whose radial velocities were unknown but whose

proper motions and spectral types indicated large space velocities.

Many of these were A- and F-type stars for which the high proper

motions, if correct, were particularly unusual. Thus it seemed de-

sirable to complete the observational data for these stars by
obtaining radial velocities as well as spectroscopic parallaxes and

magnitudes. Dr. John F. Heard, Director of the David Dunlap

Observatory, kindly agreed to the co-operation of that institution

in this project. The author hoped originally that she could complete

the major portion of the observing for the programme during a

two and a half month visit to the David Dunlap Observatory early

in 1953, but the faintness of the stars and unfavourable weather

made this impossible. Instead, members of the observatory staff

co-operated in securing the necessary plates during the following

year.

The spectra were photographed with the 123/2-inch camera on

the one-prism spectrograph which gives a dispersion of 66 A./mm.
at H7. These plates were taken and measured in the same manner

as those for the large programme being carried out by the observa-

tory on the radial velocities of stars in the A.G. zone, +25° to +30°.

The measurement of a large number of standard stars taken in

connection with both programmes indicates that the velocities are

on the international system. 1 At least three good plates were ob-

tained for each star. In addition, a number of less well exposed

plates were also measured. These showed no systematic difference

when compared with the stronger plates, but, as the accidental

errors proved to be larger in most cases, the velocities from these

weaker plates were included in the mean with half weight.

Table I contains the data for thirty-seven of these stars. The
designation is either the H.D. number or the B.D. number. V,

B-V and U-B are respectively the photoelectric yellow magnitude,

the blue-yellow colour, and the ultra-violet-blue colour, on the

*Yerkes Observatory, Williams Bay, Wisconsin; visiting astronomer at the

David Dunlap Observatory, 1953.
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V, B, U system 2 measured at the McDonald Observatory with the

13-inch reflector. The spectral types have been determined from

plates of lower dispersion (near 120 A./mm. at H7) taken with

either the 40-inch refractor of the Yerkes Observatory or the

82-inch reflector of the McDonald Observatory and are on the

MK system. 2 For stars earlier than F2, it is impossible to dis-

tinguish between luminosity classes IV and V on the plates used,

and for these stars the symbol "V" is used to indicate that the star

is not a giant. It is likely that all of these stars are dwarfs. The
probable errors are computed from the range of the individual

velocities according to the factors given by Schlesinger. 3 An asterisk

refers to a note at the end of the table.

For a few stars on the original list the high tangential velocities

were found to be spurious because of errors in the published spectral

types; several stars proved to be too faint for the programme; and

two are in the General Catalogue of Stellar Radial Velocities* which

appeared while the programme was in progress. Table II lists the

data for eight of these stars for which at least one good plate was

obtained before they were dropped from the list. These velocities

are of much lower weight than those in Table I and are given only

because, where no other measure is available, these might prove

useful for statistical discussions. The arrangement of the data is

the same as that in Table I.

Table III lists the proper motions, spectroscopic parallaxes,

space velocities, and the elements of the galactic orbits for the stars

in Tables I and II. The sources of the proper motions are as fol-

lows: Yale, the photographic repetition of the AG zones; 5 GC, the

Boss General Catalogue;6 Yerkes, a Yerkes parallax series; AGK 2 ,

the Zweiter Katalog der Astronomishen Gesellschaft; 7 Oxf., the

Astrographic Catalogue, Oxford Section; 8 and GFH, proper motions

computed from the positions in the Geschichte des Fixsternhimmels, 9

in the Index der Sternorter, 10 and the Yale positions. X, Y, and Z
are the velocities relative to the local centroid in the directions

(1 = 57°.5, b = 0°), (1 = 147°.o, b = 0°), and b = 90° respectively.

In computing the orbits, it is assumed that they are Newtonian

orbits passing through the sun's neighbourhood which is 8.2 kpc.

from the galactic centre and at which the circular velocity is

216 km. /sec. A more careful investigation of the proper motions

of the stars on this programme indicates that some of the motions

were based on erroneous AG positions and that hence, the high
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velocities originally derived were fictitious. This is the case for

B.D. + 53° 104, H.D. 24000, H.D. 27821, B.D. 4- 29° 734, H.D.
36542, B.D. + 50° 1359, and H.D. 104817. The high velocity for

B.D. -f- 53° 104 now results from the very small parallax and is

probably not significant. As is indicated in the notes to Table I,

the observational data for H.D. 11397 appear to be contradictory.

The occurrence of radial velocities larger than 60 km. /sec. for

one quarter of the stars in Table I (although these were chosen for

high tangential motions) substantiates the fact that most of these

stars are really high-velocity stars. The subdwarfs have already

been discussed and shown to belong to an extreme high-velocity

group. 11 Several of the stars show their membership in the high-

velocity class by the decided weakness of their spectral lines; as

indicated in the notes, two of the latter may be somewhat below

the main sequence. Perhaps the most interesting stars are the

apparently normal A dwarfs, H.D. 60778, 74721, 86986 and 117880,

whose space velocities relative to the sun are 258, 323, 363 and

384, km. /sec. respectively. Although effectively all of these motions

are in the tangential direction, the proper motions have been

checked and the stars would have to lie appreciably below the main
sequence to reduce these velocities to values of the order of 40 km./
sec.

The author wishes to express her sincere appreciation to the

members of the David Dunlap Observatory Staff for their willing

co-operation in this project. The programme was supported by a

grant from the United States Office of Naval Research.
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