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SPECTROGRAPHIC ORBITS OF THE ECLIPSING SYSTEMS
V 822 AQUILAE, BV 241, BY 342, BY 374

By Pim FitzGerald

These four eclipsing systems have been studied spectrographically

at this observatory in the years 19G2 and 1963. Earlier observations of

the star V 822 Aquilae, made between the years 1936 and 1939, have

also been employed in the spectrographic study of this star.

Photometric studies made of V 822 Aquilae by Nicolini at Naples,

and of the other three systems by the observers at Bamberg, had

identified the stars as eclipsing systems. Periods were established by
these observers, though not the other photometric elements.

The secondary component is visible in each spectrum, but it is too

weak for accurate estimation of the mass-ratio except in the case of

BV 241. Some indication of the mass-ratio is given with the spectro-

graphic elements of each. The spectra of each system have been classi-

fied according to the MK system.

V 822 Aquilae

The star V 822 Aquilae, H.D. 183794, a(1900) 19h 26
m
0, 5(1900)

— 02° 19', mpg 6.7—7.3,sp.B8V,had been observed spectroscopically at

this observatory by the late F. S. Hogg between 1936 and 1939.
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TABLE I

Radial Velocity Observations of V 822 Aquilae
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TABLE II

Orbital Elements of V 822 Aquilae

Element
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TABLE III

Radial Velocity Observations for BV 241
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Both spectra are visible and are of approximately equal strength.

The number of lines in the spectrum of each component which could

be measured was about fifteen on plates of normal exposure and reason-

ably large doublet separation, and about five on those of weak exposure

or those on which the double lines were close. Weights based on the

plate quality and velocity separation were assigned to the individual

velocity determinations and these are given in Table III. The average

internal probable error of a velocity measure from a well exposed plate

is 2 km./sec, and from a weak plate is 5 km./sec.

Exactly double the period obtained from the photometric investiga-

tion has been used in the solution for the elements, since it fitted our

observations well. The explanation for the difference in period is the

same as that given for V 822 Aquilae. The remaining elements were

obtained from the pre-computed curves of R. K. Young (1936), and

then corrected by a computer programme of least squares following the

method of Sterne (1941) for double-line binaries of zero eccentricity.

The mass-ratio was estimated from the ratio of semi-amplitudes and

by the method of Wilson (1941). Agreement was found within the

mean error for both the mass-ratio and the velocity of the system as

found from each method. The mass-ratio and velocity of the system

given by the least-squares solution were, respectively; 1.01 ± 0.02, and

+ 1.3 ± 1.0 km./sec, and by Wilson's method: 1.03 ± 0.02, and

+ 1.2 ± 0.8 km./sec

Table III lists the observed velocities and velocity residuals;

Table IV lists the preliminary and final elements; figure 2 shows the

velocity curves of both components of the system ; and figure 3 shows

the diagram for Wilson's method of obtaining the mass-ratio.

BV 342

This star, BV 342, H.D. 204038, a(1900) 21 h 20
m
8, 5(1900) 33° 16',

mpg (1931-1939) 8.6-9.1, mpg (1952-1960) 8.35-8.85, sp. A3Vm, was

identified as an eclipsing variable of period 0.7858620 days by the

Bamberg observers from photographic photometry (Strohmeier,

Knigge and Ott 1962). They have pointed out that the character of the

light curve and photographic magnitude of the system have changed

considerably between 1931 and 1960. Twenty-seven spectrograms of the

system were obtained during 1962 at this observatory using a dispersion

of 33 A./mm. The mean exposure time was about 0.06 days.

The spectrum of the primary component is that of a metallic line

A-star having very wide absorption lines. The classification of A3V
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TABLE V

Radial Velocity Observations of BV 342
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TABLE VI

Orbital Elements for BV 342

Element
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TABLE VII

Radial Velocity Observations for BV 374
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The spectral lines are well denned in the primary component, the

most prominent being those of hydrogen, helium, and ionized oxygen.

About ten lines were measured on each plate, yielding an average

internal probable error of 3 km. /sec. for each velocity determination.

The secondary component is visible on many of the plates, but is

considerably weaker than the primary and consequently gave high

internal probable errors of about 9 km. /sec. for individual velocity

determinations.

The Bamberg period fitted our observations well, and was therefore

used here. The remaining elements were obtained from the pre-com-

puted curves of R. K. Young (1936), and then adjusted by a computer

programme of least squares employing the method of Sterne (1941) for

a single-line binary of non-zero eccentricity.

The method of Wilson (1941) has been employed to estimate the

mass-ratio, using the observations weighted according to the probable

error of the velocity determination for the secondary component.

Agreement within the mean errors was found between the velocity of

the system as determined from Wilson's method (— 7.8 ± 3.7 km. /sec.)

and from Sterne's method ( — 4.9 ±1.8 km. /sec).

Table VII lists the observed radial velocities and velocity residuals;

Table VII I lists the preliminary and final elements; figure 6 shows the

velocity curve of the primary component; and figure 7 shows the dia-

gram for Wilson's method of obtaining the mass-ratio.
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