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HE term nebula (plural nebulae) is a Latin word

meaning a cloud. It is applied by astronomers to a

class of heavenly bodies that look like shining clouds

with patches or regions of brighter or fainter lum-

inosity gradually merging into one another. For

the most part they are without any well-defined

stellar points. A few of the larger nebulae, such as

the one in Andromeda and the one in Orion, are vis-

ible to the naked eye on a clear, moonless night. Though rather

indistinct, and bearing a close resemblance to a candle light

seen through oiled paper, they have been known from antiquity.

When the telescope is brought to bear upon them, the

nebulae are found to have all kinds of shapes. Some look quite

regular like the ring nebula in Lyra and the dumb-bell nebula in

Vulpecula ; others have a more or less close likeness to disks or

wheels seen at all angles. A great many, as is the case with the

nebula in Orion, are of such structureless shapes as to defy

all attempts at visual reproduction in a drawing. Of late it has

been thought that the most predominant form was the spiral

one, like a revolving Fourth-of-July pin wheel.

Up to the present thousands and tens of thousands of

nebulae have been discovered, and quite a number have been

photographed. To obtain satisfactory results in this branch of

astronomy, a perfectly clear and moonless sky and the most

modern and best optical instruments are absolutely essential.

Ritchey's pictures taken with the 60-inch Mt. Wilson reflector

have never yet been surpassed. The 36-inch Crossley reflector

at the Lick Observatory has been devoted almost exclusively

to this kind of work. A copy of Book VIII of the Lick publica-
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THE GREAT NEBULA, MESSIER 31. (From photograph taken at Yerkes Observatory)



UPPER SPIRAL NEBULA l\ URSA MAJOR, KNOWN AS MESSIER L01. (From a

phOtOgrapb taken at the Mt. Wilson Observatory).
LOWER THE GREAT NEBULA IN ORION. (From a photograph taken at the Yerkes

Observatory i.
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tions, which contains seventy photographs of nebulae, has been

kindly donated to the library of the Creighton Observatory.

Very much resembling the nebulae in general appearance

are small clusters of stars, the vagueness of whose form as seen

in small instruments led to the belief (as was really the case

in some instances) that the indistinctness of outline of the

nebulae was due to insufficient telescopic power. The genius of

Sir William Herschel, however, was not long in surmising that

this was not always true, so that he divided the nebulae into

two classes, the resolvable and irresolvable ones, and confidently

predicted that no telescope however large would ever resolve

the latter into stars, that they would always appear like shining

clouds without well-defined stellar points. The spectroscope,

invented some time after, proved HerschePs intuition to have

been correct, because it showed bright lines in the spectra of

many of the irresolvable nebulae, thereby providing an incon-

testible argument in favor of their purely gaseous constitution.

However, about half the nebulae at present known show

another kind of spectrum, a continuous one, presenting all the

colors of the rainbow from extreme red to extreme violet. Such

a spectrum, as Miss Clerke forcibly expressed it, refuses to testi-

fy, since it is produced by every incandescent solid or liquid or

gas under high pressure. Astronomers therefore gave it up as

a hopeless task to try to discover anything about the constitution

of this class of nebulae, or I should say, they laid the matter on

the table for the time being since all that was required in reality

was an increase of optical power. This was developed with

time, and prolonged photographic exposures during successive

whole nights showed that the expressionless continuous spectra

of many of the white nebulae contained Fraunhofer lines like

the sun's spectrum. When there were stars mixed up with the

nebulae, the spectra of the nebulae were the same as those of

the stars, so that the nebulae shone by either their reflected or

transmitted light or by both.

This discovery whetted the appetite of astronomers for bet-

ter results. They began to investigate whether the spectral
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lines of the nebulae might not be induced to disclose a shift and

thus indicate motion. The Lowell Observatory was the first to

undertake this kind of work. It is now known that the nebulae

move towards or away from us with almost incredible speed.

Some spiral nebulae were found to move from about four hun-

dred to six hundred miles a second, that is, from a million and a

half to two million miles an hour.

In addition to the observation of the motion of the nebulae

as a whole through space, it was found that they also rotated.

This was discovered not only by the different shift of the

spectral lines, but also by the displacements of denser regions

on photographs taken many years apart. The velocities were

often found to differ in various parts, thus indicating future

disintegration.

When nebulae and star clusters were first discovered by

means of the telescope, they were thought to be what were called

universes, that is, a system of stars like the one we see with the

naked eye. When the distances of some stars began to be known,

the nearest requiring four years and four months to send its

light to us at the speed of eleven million miles a minute, astron-

omers stood aghast at their own conception, for this would

make the whole of creation inconceivably vast. The nebulae and

clusters were then taken to be reduced universes, small stellar

systems, nodosities so to speak, in our one great stellar system.

With their enormous sizes and distances better known,

with their velocities approaching two million miles an hour,

with a rotation that requires eighty-five thousand years, with

distances of about four thousand times that of our nearest star,

the opinion of astronomers is reverting to its first estimate,

and is now accepting the nebulae and star clusters, not as part

of our own stellar system, but as independent systems or uni-

verses outside of our own.

The whole of creation is therefore infinitely large, infinite

or boundless in the poetic sense, or in the sense that it transcends

by far our wildest imaginings. Absolutely, it is still finite and

bounded. God alone is infinite in the true sense of the word,
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not that He occupies space, but that He is in no sense to be

measured by finite standards.

Immense and illimitable as is the stellar world, it can have

no other purpose than to show forth the power and grandeur of

the Most High God, to lead men's thoughts away from things

of earth and time to the contemplation of the great beyond, of

which it is said that eye hath not seen, nor ear heard, nor hath

it entered into the mind of man to conceive what God hath pre-

pared for those who serve Him. Doubtless, too, it will be one

of the intellectual occupations and joys of the glorified Christian

intellect to comprehend this vast creation, which today swims be-

yond his ken and which seems to transcend the reaches even of

the most highly developed human imagination.
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