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siderable number of fairly bright stars are found. Indeed it is the 
most favorable region in this respect in the whole ecliptic. Tt is 
hoped and expected that the results to be obtained at the nekt two 
eclipses w!jll prove to be less open to criticism1. It may be recalled 
in this place\that the excellent results obtained by Campbell, with the 
Lick party in 1918, of which much less has been heard, did not con
firm the theory of relativity.

With regard to the third test suggested by Einstein as suitable for 
the confirmation of his theory— the displacement o f the lines in the 
solar spectrum, little need be said. It is no\V generally known that in 
no case has the theory been satisfactorily/confirmed. The most favor
able report comes from India,regarding which Dr. Royds has recently 
stated that the question was of greaP^difficulty, observations were con
tradictory, and that final results Ijmil not as yet been obtained. At Mt. 
Wilson the wonderfully accupane measures of St. John are distinctly 
unfavorable.

Summarizing our conclusions, we may gay that in the first test, that 
of the motion of the perihelion of the orbit bf Mercury, the theory of 
relativity fails to give results in accord with the facts. Regarding 
the second test, the only result so far obtained is tfiat it has now been 
clearly and satisfactorily demonstrated what not to do. The evidence 
so far regarding the third test is as we all know, ancNhave seen, dis
tinctly adverse. Perhaps we cannot do better than Jdose in Dr. 
Einstpifi’s own words. “ If any deduction from it should ’'-prove un- 
temffile, it (the theory in its entirety) must be given up. A  modifica
tion of it seems impossible without destruction of the whole.”

Luxor, Egypt, February 6, 1922.

COSMIC CLOUDS.

B y  W I L L I A M  F . R IG G E .

In this age of large telescopes that are all exclusively photographic 
and devoted to the detailed analysis of the heavenly bodies, it would 
seem that visual observations and comprehensive surveys had been 
decided to be practically obsolete. It was therefore a great surprise, 
not only to the members of the Astronomische Gellschaft in Potsdam 
towards the end of last August, but to the astronomical world as a 
whole, to hear Father Hagen, of the Vatican Observatory, report that 
he had found the entire heavens visible to him very thickly overcast 
with more or less opaque and dark cosmic clouds, much as our own 
atmosphere is at times largely dotted with terrestrial ones. These 
dark clouds, of course, can betray their presence and their outlines 
only by the greater or less dimming effect they produce upon the 
luminous stars.
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The first account in print of Father Hagen’s great discovery ap
peared in the Monthly Notices of the Royal Astronomical Society 
for April, 1921, and was illustrated by a map of these clouds within a 
radius of 50° from the north pole. A second technical article of his is 
incorporated in the centennial number of the Astronomische Nach- 
richten of September, the frontispiece o f which is a map 7x 1 5  inches 
of the region between 3h and 5h 30m right ascension, and 20° and 35° 
north declination. A  popular presentation is to be found in the 
Stimmen der Zeit for last November.

While Sir William Herschel in 1818 was probably the first to notice 
some of these dark clouds, and many isolated ones have since been 
shown on photographs, notably by Barnard, who published a list of 
182 of them (Ap. J. 49, 1919 p. 14), no one had ever made them the 
object of systematic research. To Father Hagen himself they obtruded 
themselves at first only as a by-product, while he was reobserving the 
nebulae in Dreyer’s New General Catalogue for the'main purpose of 
estimating their brightness. He met many of them also in the con
struction of his Atlas of Variable Stars, because every chart was com
pared at least five times with the sky, not only in different months, but 
also in different years, so that persistent dimming of the same parts 
could not possibly be of terrestrial origin. These parts are noted on 
the charts concerned.

Although the survey is not yet completed, it has already revealed 
its main features. In opposition to the prevailing view, the greater 
mass of these cosmic clouds lies outside the Milky Way. They cover 
the whole heavens, so that an entirely clear sky is very seldom met 
with, and in thicker or thinner groups they form a continuous road or 
way, which might be called the Nebular Way. This runs on both sides 
of the Milky Way, and is much more extensive than the latter. Its 
density appears to follow the law that it diminishes with distance from 
the pole o f the galaxy, but this is only an optical illusion, because con
trast with a bright background exposes these clouds better to our view

The behavior of the luminous nebulae towards the Nebular Way 
is very remarkable, since they are most abundant just where the dark 
clouds are most dense. The former are to be found mostly on the 
borders of the latter. The stars however do the reverse, so that the 
more densely the stars cluster, the clearer the sky is from these clouds. 
In fact a perfectly clear sky is generally to be seen only in the near 
neighborhood of a cluster of stars.

It often happens, too, that sharp separations of very dark and bright 
fields are set with rows of stars, which are generally equally bright 
and equally distant from one another. These rows are especially 
noticeable when they form a semicircle or an oval. The enclosed 
field is then generally much brighter, like an island in the cloudy sea 
of the Nebular Way.
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Although conclusions are yet perhaps premature, they may serve 
as guides for future research.

1. One overpowering impression, says Father Hagen, which the 
cosmic clouds make on the observer, is that the diffused nebulae 
which appear to us bright, like those in Orion and around the 
Pleiades, do not shine in their own light, but in the reflected light 
of neighboring stars. The same holds for the nebulous atmospheres 
in which a bright central nucleus is involved, except, of course, the 
planetary nebulae.

This impression leads at once to the conjecture that the stars were 
formed from these clouds, and that the Milky Way has made a cavity 
in the surrounding ocean of primitive matter. The isolated nebulous 
veils which are still seen along the Milky Way are like the residues 
left over from the process of concentration.

This conjecture fits in well with Lockyer’s and Russell’s theory 
concerning the process of the evolution of stars, which maintains that 
a star begins its existence as a giant, as the expression is, with a very 
low density, almost cold, and shining with a red color. Continued 
contraction increases its temperature, until in the prime of its life, 
it is a perfectly white star. As the contraction continues, the genera
tion of its heat becomes less than its loss by radiation, the star be
comes colder and denser and smaller, a dwarf, and in its old age 
shines with a red light. The primordial matter necessary to begin this 
cycle is neatly furnished by the dark cosmic clouds.

2. This theory has the advantage o f answering definitely the long
standing question, why the spirals seem “ to avoid the Milky Way.” 
Being associated, as we have seen, with the densest cosmic clouds, 
they surround the galactic cluster in all directions. I f  we assume the 
mean equatorial diameter of the galaxy, with Professor Charlier, six 
times as large as the polar diameter, and if we attribute the same 
dimensions to the hollow of cosmic matter in which the Milky Way 
is embedded, the light coming to us from the spirals situated around 
the galactic equator will be thirty-six times less than from the poles, 
and hence too faint to impress an image on the photographic plate.

3. On the other hand, the idea of a permanent cavity in which 
our galaxy should rest, seems to encounter a serious difficulty in the 
very high radial velocities found for spirals. But as the apex of 
their motions is close to the Milky Way, it points to a rotation of the 
galaxy in its own equatorial plane. This rotation agrees perfectly 
with the theory of our stellar system being the result of concentration 
from previously existing cosmic matter, and favors the idea that the 
spiral nebulae are cosmic formations outside and independent o f our 
Milky Way.


