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For a parallax of CK/ISO the mass of the invisible component 

is 0.1 Θ, if we adopt the mass of 0.8 Θ for each of the two 

visible components. 

The total range in the radial velocity curve is approximately 

4 km/sec. 

Sproul Observatory 
SwARTHMORE COLLEGE 

SWARTHMORE, PENNSYLVANIA 
November 10, 1942 

61 CYGNI AS A TRIPLE SYSTEM 

By K. Aa. Strand 

Extensive photographic observations of high accuracy taken 

at the Potsdam, Lick, and Sproul observatories have revealed 

perturbations in the orbital motion of 61 Cygni which are 

caused by a third, invisible member revolving around one of 

the two visual components. 

The only solution which will satisfy the observed motions 

gives the remarkably small mass of 1/60 that of the sun or 16 

times that of Jupiter. With a mass considerably smaller than 

the smallest known stellar mass (Krüger 60 5 = 0.140), the 

dark companion must have an intrinsic luminosity so extremely 

low that we may consider it a planet rather than a star. Thus 

planetary motion has been found outside the solar system. 

An extensive investigation of the motion in the large orbit 

is being carried out at the Sproul Observatory. Though not 

yet completed, the following dynamical elements represent 

closely the observed arc : Ρ = 720 yrs., e — 0.40, a = 24^554, 

Τ = 1690. These elements, together with a parallax of 0^294, 

give a total mass. Ma + Mb + Mo == 1.12 Θ. 

The relative motion of the perturbed component with re- 

spect to the center of mass of itself and the invisible component, 

C, has the following dynamical elements : Ρ = 4.9 yrs., ^ = 0.7, 

a = 0r/020 dz Ο'.ΌΟδ (m.e.), Τ = 1942.0. 

Since only the positions of A and Β relative to each other 
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are known, no decision can be made regarding which o£ the two 

components C is attached to. This is, however, of minor im- 

portance for the determination of the mass of C because A and Β 

are nearly equal in mass. Using the masses derived below we 

obtain in either case, M(7 = 0.016 Θ, hence C is revolving in 

an orbit with a semi-major axis of approximately 0^70 or 2.4 

astronomical units. On account of the orbit's large eccentricity, * 

C, at periastron, is only 0.7 A.U. from its visible companion. 

The two visible components have visual magnitudes of 5.57 

and 6.28 and spectra of type K6 and MO. With a parallax of 

0^294 and reductions of —0.80 and —1.2 mag. to bolometric 

magnitudes we obtain the absolute bolometric magnitudes of 

7.1 and 7.4. From Eddington's mass-luminosity curve the 

masses are fvU=:0.S8 Θ and Ms = 0.55 Θ, hence the total 

mass of the system is 1.15 Θ, practically identical with the 

value for the mass derived from the dynamical elements and 

the same parallax. 

Since the total range in the radial velocity of the visual 

Fig. 1.—The 4.9-year period. The numbered dots refer to Hertz- 
sprung's Potsdam plates; a whole number of periods was added to their 
epochs. The plates observed after 1935 are marked with letters indicating 
the observatories at which they were taken. 
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components caused by the invisible companion amounts to 

about 1 km/sec, spectroscopic observations can hardly be ex- 

pected to reveal to which component C is attached. 

The interpretation of the observed motion in the small orbit ' 

as the motion of the effective center of light of two luminous 

components with respect to their common center of gravity has 

•to be rejected since the small orbit would require components 

with nearly equal luminosity (Am = 0.10 at the most) to give 

possible masses. This, however, would give a total mass of no 

less than 1.50 Θ from Eddington's curve or 0.38 Θ in excess 

of the total mass found from the dynamical elements. 

The photographic observations used in establishing the per- 

turbation are given below for the equinox of 2000 and with 

corrections for the perspective effect and proper motion to the 

mean epoch 1930. If no perturbation is accounted for, the 

median mean error as computed from the residuals is increased 

from OYOOó to 0^010. 

A great part of the preliminary computations for the large 

orbit was done by Miss Virginia Burger who also made the 

second complete set of measures of the Sproul plates. I am 

indebted to Dr. Η. M. Jeffers for the use of the photographic 

plates taken at the Lick Observatory in 1942. 

Sproul Observatory 
SWARTHMORE COLLEGE 

SWARTHMORE, PENNSYLVANIA 
November 4, 1942 

THE DISTRIBUTION OF LUMINOSITY IN THE 
PLANETARY NEBULA NGC 6572 

By Carl K. Seyfert 

The pioneer work of W. H. Wright1 indicated that mono- 

chromatic images of a planetary nebula in various radiations 

may not be identical in size. Sometime later L. Berman,2 who 

investigated the distribution of luminosity in several planetary 

1 Lick Obs. Pub., 13, 192, 1918. 
2 Lick Obs. Bull., 15, 86, 1930. 
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