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THE ORBITS OF THE SPECTROSCOPIC BINARIES
H.D. 99967, H.D. 181144, H.D. 209813 and H.D. 213389.

By Ruth J. Northcott

HP HESE four stars were found to have variable velocities in the

course of radial-velocity programmes at this Observatory.

The positions, visual magnitudes, spectral classes, together with

the reference announcing the variable character of the stars are

given in Table I.

TABLE I
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The preliminary elements were derived using R. K. Young's 2

graphical method. It was found that a circular orbit fitted the

observations fairly well. Final elements were derived using T. E.

TABLE II

Radial-Velocity Observations of H.D. 99967
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TABLE II

—

Continued

Radial-Yei.ocity Observations of H.D. 99967



372 Publications of the David Dunlap Observatory

Zpv2 was from 136 to 108. Table III gives the preliminary and

final elements obtained.

60
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small eccentricities was used to determine the corrections for the

five elements. Reduction of 2pv2 was from 117 to 101. Table V
gives the preliminary and final elements obtained.

TABLE IV

Radial-Velocity Observations of H.D. 181144
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TABLE V

Orbital Elements of H.D. 181144

Period

Eccentricity

Angle of periastron

Periastron passage

Velocity of system

Semi-amplitude

a sin i

nii
3 sin 3

i

(mi + ni 2 )
2

Absolute magnitude

Spectroscopic parallax

Preliminary

P 5.3803 days

e

CO

T
7 —04.6 km. /sec.

K 38.5 km. /sec.

\I (spectroscopic)

Final

5.3803 . ± 0.0004 estimated

0.0183 ± 0.0091

348°.74 ± 29°.2

J.D.2431638.518 ± 0.008

-04.440 ± 0.253

38.17G ± 0.364

2.824 X 106 km.

0.03llO

+4.2
0".029

The individual observations are plotted on the graph in figure 2.

The probable error of a single plate is 1.5 km. /sec.

1637 JD 1638 1639 io40 1641 1642 ">4J

Figure 2—Velocity Curve of the Spectroscopic Binary H. D. 181144

H.D. 209813

Four early plates, taken 1935-1937 showed this star to vary in

radial velocity by about 55 km. /sec. In 1945 observations to
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TABLE Yl

Radial-Velocity Observations of H.D. 209813
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determine its orbit were started; 39 plates were obtained in 1945

and 1946. Three early plates were taken with the 12}^-inch

camera and one-prism spectrograph; the rest were with the 25-inch

camera giving a dispersion of about 33 A./mm. at H7. Table VI
gives the information from these plates. Using the early plates,

the period was well determined; the other plates were grouped

according to phase into 25 observational equations. Weights (1, 2)

were assigned according to the number of plates.

TABLE VII

J.I).
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The preliminary orbit was circular and was found graphically.

The five final elements were found using T. E. Sterne's method of

least-squares solution for small eccentricities. Reduction of ^pv-

was from 167 to 105. Table VIII gives the preliminary and final

elements obtained.

-20
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Figure 3—Velocity Curve of the Spectroscopic Binary H. D. 209813

The individual observations are plotted on the graph in figure 3.

The probable error of a single plate is 1.4 km. /sec.

H.D. 213389

During 19-12 and 1943 five plates of this star were taken,

showing it to vary by about 66 km. /sec. In 1945 observations were

commenced to determine its orbit; 36 plates were obtained during

1945 and 1946. All the plates were taken with the one-prism

spectrograph and the 25-inch camera giving a dispersion of about

33 A./mm. at H7. Table IX gives the information from these

plates. The period was determined with considerable accuracy

from the early plates. The other plates were grouped according

to phase into 24 observational equations and weighted (1, 2)

according to the number of plates.
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TABLE IX

Radial-Velocity Observations ok H.D. 213389
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The preliminary orbit was found by graphical means to be

circular and T. E. Sterne's method of least-squares solution for

orbits of small eccentricity was used to determine the five final

elements. Reduction of ^pv2 was from 178 to 111. Table X
gives the preliminary and final elements obtained.

TABLE X

Orbital Elements of H.D. 213389

Final

17.75.") ± 0.002 (estim'd)

0.0226 ± 0.0073

103°.34 ± 19°.8

J.D.2431G56.953 ± 0.021

+05.356 ± 0.215

40.172 ± 0.305

9.806 X 106 km.

0.119O

+2.2
0".014




