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THE RADIAL VELOCITIES OF 500 STARS

THE radial velocities of the 500 stars contained in this publi-

cation include all the stars in the Kapteyn areas from the

north pole down to declination +15 degrees and to the

photographic magnitude limit 7.5'.) as well as those stars in the

immediate neighbourhood for an area 1 x 1 degrees square with

the exception of a few stars whose velocities had already been

determined. The programme as originally made out included an

area 6x6 degrees square and some of the stars in this larger area

have been included. Observation of the remainder of the stars in

the larger areas is being continued. The observations have been

made with the one-prism spectrograph attached to the 74-inch

telescope. Observations were begun in June 1935 and completed

in March 1939. Two cameras of 25 inch and 12^ inch focal length

were available. The dispersion of the former is 33 A per mm. at 1 1-,

and of the latter about half this. In the earlier months of the work,

the 25-inch camera was used almost entirely. With this dispersion

the spectra can be measured more accurately than with the lower

dispersion. Owing to the number of nights when seeing conditions

were poor and broken by clouds, it was soon realized that more
rapid progress could be made with the shorter camera, and we
have obtained nearly all the spectra with this camera. The results

are adequately accurate for statistical studies or for the determina-

tion of binary orbits with medium range. The detection of the

binary character of those stars with small range, less than 20 km.,

is uncertain and doubtless some of these have been included as of

constant velocity.

The iron arc was used tin- comparison spectra using the wave-

lengths recommended in the Transactions of tin- I.A.U., v. III.

1928. For the stellar wave-lengths of the O-B types and the A
types, we have used the values given in the Transactions of the

I.A.U., v. IV, 1932. For the later types t\\" systems have been

oi ommended based on the work of Adam- and Harper respectively.

The difficulty of compiling satisfactory wave-lengths for the late

type stars increases .is the dispersion decreases. The system given

by the I.A.U. is quoted as being suitable for dispersions approxi-

mating 10 A per mm. Although our dispersion is only about two
thirds of this it seemed besl to use the published values. We
have adhered fairly closely to the system given by Adams. The

wave-lengths we have used are given in Table I

171 I
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TABLE I

X
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The observation and measurement have been carried out by the

various members of the staff as a joint programme. The following

numbers of stars were assigned to the permanent members of the

staff who were responsible for seeing that sufficient spectra were

secured to obtain satisfactory velocities and for collating the results:

F.S. Hogg, 151; P. M.Millman, 136; J. F.Heard, 127 ; R. K. Young,

86. The observing at the telescope was done by the astronomers

mentioned above with the assistance of Mr. Longworth, night assist-

ant and machinist. Mr. Tidy and Mr. MacRae, the last three

observers taking nearly all the latter part of the nights. The

measuring has been shared by various members also. In all 33S7

measures were made. Of these Miss Patterson made 1218; Miss

Northcott, 829; Mr. Tidy, 470; Mr. MacRae. 445; Dr. Heard.

190; Mr. Bunker, 119; Dr. Millman, 102.

For 61 of the stars, velocities published at other observatories

are available for a study of systematic differences. Two of these

seem to be variable and yield large differences. These have been

omitted. The 59 remaining stars were divided into groups according

to the types, B, A, F, G, K, M. and the average residual and its

probable error computed as shown in Table II. Before taking

these residuals the published velocities were reduced to the system

of Moore's catalogue by applying the correction given by Moore.

TABLE II

Type
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type to —0.8 in the M type. This is in the same direction as we

find for the correction to our velocities.

The results for all the stars are included in Table III in which

the headings of the various columns have the following meanings.

1. The serial number in the Henry Draper Catalogue.

2-3. The right ascension and declination for the epoch 1900.0.

4. The visual magnitude from Henry Draper Catalogue.

5. The Harvard type.

6. The type as estimated from our spectra. The criteria for

estimating the type have been made as simple as possible and

agree in general with the Harvard system and more particu-

larly with the system adopted at Victoria.

For the A-type—Ao, K 0.1 times Ho; A2, K 0.4 times H5;

A5, K 1.2 times Ho; A9, K 2.0 times Ho. In the F-type

attention was centered on the line 4227; F3. 4227, 0.1 times

H7 ; F7, 4227. 0.8 times HT ; F8, 4227 =H7 ; Go, 4227, 3 times

H7. For the later types the absolute intensity of 4227 was

compared with typical spectra from CO — Ks and for the

M-type the strength of the titatium oxide bands was used as

a criterion.

7. The velocity of the star, i.e., the weighted mean velocity from

all the plates if the velocity seemed constant or variation not

reasonably certain. Those stars which showed definite variation

are indicated by "Var" or, if the variation was probable only,

by "Var?"

8. The probable error of the mean velocity computed by the

formula

P. E. = 0.845
lv\^

9. The number of plates.

10. The minimum and maximum number of lines measured on the

plates.

11. The average probable error of a plate as judged from the

agreement of the lines.

12. The observer responsible for the collation of the results and the

progress of observing. H, Hogg; M, Millman; Hd, Heard;

Y, Young.

13. Yelocities published at other observatories. In this column,

M refers to Moore's general catalogue; W, the Mount Wilson
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list of stars in Ap. J., v. 88, p. 34; Y, the Victoria list. D.A.O.

Pub., v. VI, no. 10.

14. References — R refers to notes to Table III; IV indicates

that the individual velocities are found in Table IV. In this

column also reference is made to a number of stars which

showed a somewhat larger range than the agreement of the

lines would lead one to suspect. Such stars are indicated by
an * followed by a number showing the extreme range which

the velocities indicated.

The individual velocities for all those stars in which a velocity

variation has been definitely established or for which a velocity

variation is probable are shown in Table IV. There are 85 of

these stars—that is a proportion of 1:4 which show variable

velocity. This ratio is somewhat lower than ordinarily accepted

since the low dispersion has prevented the detection of the binaries

with small range. For most of these stars we have attempted to

estimate a velocity which could be used in statistical work. Those
who use these results can be guided in this regard by the probable

error attached which has been computed in the usual way on the

assumption that the variations in the velocities shown were of a

purely accidental nature. Column 1, gives the H.D. number and

the Julian day of the observation and tin- fractional part of the

day; 2, the measured velocity; 3, the number of lines measured;

4, the probable error computed .i> in column 11 of Table II; 5, the

weighl assigned to the plate; <>. tin- camera used; 7, measurer—N,
Miss R. J. Northcott; .MR, I). A. MacRae; I'. Miss F. S. Patterson;

I. (".. H. Tidy; B, A. F. Bunker; M, P. M. Millman; Hd, J. F.

Heard; S, Helen B. Sawyer.
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H.D.

886

3291

4335

5394

7157

11336

15992

16245

16545

16580

17007

21242

22136

23477

26398

35035

35533

13496

13583

14738

16016

57728

63312

91181

L12501

1 1 1723

I L9213

126269

L31764

L32445

133330

-70

Notes to Table III

3933 is weak and diffuse, though all other lines are sharp; it is

considered to be of stellar origin.

3933 very sharp, other lines fair only, Si II present.

3933 very narrow as if interstellar.

y Cassiopeiae; the spectrum is peculiar, emission lines being the

prominent feature; the measures are from the absorption lines; the

velocity is variable; numerous other plates have been studied.

All lines sharp save H.

Si II present.

Si II visible on most plates.

Si II very faint; suspect He on some plates.

3933 very faint; Si II very strong; Mg II present; other faint lines

variable in appearance.

Suspect double lines in some cases; 4077 strong on last plate.

Double star, mag. 7.9 — 8.1, sep. 3".2; attempts made to guide on

the brighter star but only satisfactory when the seeing was good.

H and K strongly reversed; velocity of H and K apparently variable;

a number of stellar lines are double on three plates; none of the

12-inch camera plates show doubling; maximum separation of the

double lines, 120 km.

Si II unusually strong; 3933, 4481 particularly sharp.

Presence of He doubtful: 3933 very sharp.

H/3 shows emission core; strong emission at Ha; agreement of plates

poor but measures probably unreliable because of the emission.

Many metallic lines visible; Cr, Ti II, Fe strong; relative intensity

of metallic lines seems somewhat variable.

Si II particularly strong.

Spectrum may be composite; Fe II appears on some plates,

other faint metallic lines.

3933 sharp.

Si II strong; Mg II weak; main diffuse metallic lines.

Si 1 1 present.

The velocity may be variable but one plate only :-;ives discordant

velocity.

Ionized lines prominent

.

m! Fe 1 1 prominent

.

Si 1 1 present

.

Double star, mag. 6.9 7.1. sep. l".8, observed as one.

Ionized Sr unusual!

Composite Bpectrum; K line = H6; 4227 =()..">
1

1

-

;
.

Numerous fuzzy lines, a range "i '-ii km. is indicated but variation

is doubtful.

Eighl plates give fairly accordanl results with a range of '_'() km; one

weak plan- increases the range t" 60 km.; variation is suspected.

Fe and Fe II show faintly :
Si II on one plate; H6 looks double in

one case.
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134305

152107

161695

162936

163219

163966

164429

168431

168481

169820

176003

1792 IS

179280

181099

L88170

is; i.is; i

190603

191671

198820

198915

201194

201912

202109

202644

206280

210405

210646

218097

218395

21S42S

224166
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Sr II, Fe II strong.

52 Herculis; ionized Sr very strong; metallic lines abundant and

sharp; B has measured about 200 lines on one plate in a study of

Ap stars.

3933 exceedingly sharp, Si II present.

Poor lines; ionized strontium variable?

Lines fuzzy; Fe II strong.

Si II present.

Ionized strontium and silicon strong; He absent.

Good lines; neutral helium spectrum very completely represented.

Sr II, Ti II, Fe II and Cr strong; lines around 4634, 40, 48, 73,

strong on some plates.

Suspect double lines on two plates.

Double star, mag. 6.9 — 8.5, sep. 0".5.

H/3 probably emission.

Fuzzy line star; velocity may be variable.

Fe and Ti II strong.

Si II appears on some plates.

H/3 and I I-y show central emission; the velocities from hydrogen lines

are often not in accord with those from weaker lines, possibly due

to emission.

Listed as an emission line star in Ap. J., v. 78, p. 87; the early B-type

lines are sharp; H/3 is weak—probably filled in by emission. The

velocities from hydrogen lines are markedly difterent from other

lines and have not been included. The mean hydrogen velocity is

—09.1 ±3.3. Calcium II and K are interstellar with a mean

velocity -08.4 ± 1.5.

3933 sharp, possibly interstellar; all other lines diffuse; Si III present.

He spectrum very sharp and strong.

Si II present; 3933 practically invisible.

3933 seen on two plates only; from its appearance it may be inter-

stellar.

3933 sharp, but probably stellar; two measures give its velocity

08.9 km.

sharp lines; the velocity is known to vary over a small range.

Si II present on some plates.

Ionized silicon and calcium strong.

Star has a faint companion, 8.7 mag. 27" dist.

Many faint sharp lines; Fe strong.

North and brighter component of close double; practically nothing

but Ca II and H measurable. One plate of south component indicates

it as an early A-type spectrum with many diffuse metallic lines.

Double star, mag. 6.S-S.0, sep. S".4.

Xo Ca II in this spectrum; faint metallic lines, Fe II and Sr II

Si II strong; He very faint and diffuse.
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TABLE IV

Star
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TABLE IX—Continued

Star
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TABLE IV— Continued

Star
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TABLE IV—Continued
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TABLE IV—Continued
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TABLE IV—Continued
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