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THE ORBIT OF THE SPECTROSCOPIC BINARY H.D. 2019

By John F. Heard

npHE star H.D. 2019 (a 00* 19. m4, 8 + 30° 49', vis. mag. 6. 8, type

B9) was announced as a spectroscopic binary from seven plates

taken at this observatory between 1935 and 1938, * using the 12^-inch

camera of the one-prism spectrograph. Between 1945 and 1947, 32

additional plates were obtained with the 25-inch camera. An orbit

has been computed from these 32 plates, the earlier plates serving

only to fix the period.

The spectrum of H.D. 2019 is not of good quality for velocity

measures, the lines being poor and few. Generally speaking, the lines

measured were X3933, 4101, 4128, 4130, 4340, 4481, and 4549A.

Probable errors for the plates ranged from 2 to 4 km. /sec. for the

most part.

On five of the plates faint components to some of the lines were

measured. These were presumed to be due to the secondary star,

lPub. D.D.O., v. 1, no. 3, 1939.
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a conclusion borne out by the accordance of the measures when later

fitted to the orbit of the primary. That the components were not

seen on more of the plates is attributed to their faintness which would

mean that the density of the spectrum needed to be just right.

A preliminary circular orbit was used and differential corrections

to the elements were computed by least squares using the method of

Sterne. 2 In the solution twenty of the observations were combined

in pairs to give twenty-two normal places which were weighted

1 or 2. Since the preliminary period was determined by the use of

the early observations which were not used in the least-squares

solution, no differential correction to the period was computed.

After the solution for the primary orbit was computed, the velo-

cities attributed to the secondary star were examined. Regarding

all the other elements as already fixed by the solution for the pri-

mary, a least-squares solution for the half-range of the secondary

was made, weights being attributed to the five measures in pro-

portion to the number of lines measured. From the value of K^ so

derived the mass ratio and the value of (mi + m 2) sin H were derived.

The results are summarized in table I, and table II lists the

individual times, phases, computed and observed velocities and

residuals. Figure 1 shows the individual observations plotted with

the final curves. The probable error for a single observation for the

primary is ± 5.0 km. /sec. and for the secondary ± 10.3 km. /sec.

TABLE I

Orbital Elements for H.D. 2019

Preliminary Final P.E.

Period P 3
d.11276 3

d.11276

Eccentricity e 0.026 ± .015

Angle of periastron co 339° ± 35°

Velocity of system y + 5.0 km. /sec. + 4.76 km. /sec. ± 0.92

Epoch of mean longitude... To J. D. 2431732. 17S J. D. 2431732.152 ±0.008
Date of periastron T J.D. 2431731.970

Semi-amplitude, primary. ... Ki 82 km. /sec. 79.6 km. /sec. ± 1.35

Semi-amplitude, secondary . . A'^ 134.7 km. /sec. ±4.7
ai sin » 3.41 X 10 6 km.
a* sin i 5.76 X 10 6 km.

wi 1.69 ± 0.07

mi

(wi+ m-i) sin3
x • 1.70 O

-Proc. Nat. Acad. Sc, v. 27, no. 3, 1941.
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THE ORBIT OF THE SPECTROSCOPIC BINARY H.D. 10588

By Ruth J. Xorthcott

*T«HE star H.D. 10588, a(1900)01 h38m .2, 5(1900) 31°43', vis. mag.

6.42, type G5, was announced as a binary from six plates taken at

this observatory during 1936-1938. * Thirty-nine spectrograms were

taken between the dates 1945 and 1947 ; these forty-five plates have

been made the basis of a least-squares solution for the orbital ele-

ments. The early plates were taken with the one-prism spectro-

graph and the 12^-inch camera giving a dispersion of 66 A./mm. at

H7; the rest of the plates were taken with the 25-inch camera giving

33 A./mm. at H7. The data from the plates are given in table III.

The observations were grouped into 33 observational equations; in

no case did the observations to be grouped differ in time by more

than one revolution. Weights (1, 2, 3) were assigned according to

the number of plates.

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

graphical method. A circular orbit was found to fit the observations

reasonably well. Final elements were derived using T. E. Sterne's

form of least-squares solution for very small eccentricities. All six

elements were included in the solution. The observations were

iPub. D.D.O., v. 1, no. 3, 1939.
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tested for a fictitious period by the method of R. W. Tanner. 2

Reduction of Ipv"- was from 240 to 176. The following table IV

gives the preliminary and final elements obtained.

The individual observations are shown in figure 2. The prob-

able error of a single plate is 1.4 km./sec.

TABLE IV

Orbital Elements of H.D. 10588

Preliminary Final P. E.

Period P 77.98 days 78.0073 ±0.0128
Eccentricity e 0173 ±0.0104
Angle of periastron . w 3.")'.)

;

!() ±28.34
Periastron passage . T J.D. 2431730.549 ±0.160
Velocity of system . 7 -03.5 km. /sec. -03.654 ±0.188
Semi-amplitude A' 21.5 km. /sec. 20.142 ±0.270
a sin* 2.160 X 10 7 km.

W23 sin 3 i 0.0662 O
(»Wi+ m 2)

2

Absolute magnitude M (spectroscopic) +2.0
Spectroscopic parallax 0"013

"LComm. D.D.O., no. 16, 1948.



THE ORBIT OF THE SPECTROSCOPIC BINARY H.D. 14688

By John F. Heard

'"THE star H.D. 14688 (a 02 h 17m .l, 8 + 16°24', vis. mag. 7.8, typa

Als) was announced as a spectroscopic binary from five plates

taken at this observatory between 1935 and 1938. J The plates were

taken with the 12|-inch camera of the one-prism spectrograph.

During 1945 and 1946, 27 additional plates have been obtained with

the 25-inch camera which gives a dispersion of about 33 A./mm. at Hy.

From these latter plates an orbit has been computed. The earlier

plates were used to fix the period but were not otherwise used

in the solution.

The spectrum of H.D. 14688 is of very good quality for mea-

suring, the lines being numerous and sharp. Between 27 and 41

lines were measured on each plate. The probable errors of the

velocities from inter-agreement among the lines ranged from 0.6 to

1.2 km./sec. An apparent variation in the intensity of the line 4226

reported earlier 1 was not confirmed on the plates of greater dispersion,

and no other peculiarities of the spectrum were noticed.

'Pub. D.D.O., v. 1, no. 3, 1939.
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TABLE V

Orbital Elements for H.D. 14688
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A preliminary orbit was determined by the graphical method of

R. K. Young and a least-squares solution was made using 19 normal

places. Since the eccentricity is small, the method of Sterne was
used in the least-squares solution, that is, a differential correction

was computed for T , the date at which the mean longitude co + -1/

is zero. Both T and the corresponding T, time of periastron pas-

sage, are shown in table V, which lists the preliminary and final

elements and their probable errors. The period was not included

in the least-squares solution since it was possible to fix it with con-

siderable accuracy by use of the earlier observations.

Table VI lists the individual times, phases, computed and ob-

served velocities and residuals.

Figure 3 shows the individual observations plotted with the final

curve. The probable error of a single observation is ± 1.6 km./sec.




