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THE GREAT ROBSE TELESCOPE,

THE PLANETS:

ARE THEY INHABITED WORLDS?

—

CHAPTER 1.

1,—Aspect of the firmament.—2. Direct evidence on this question not
obtained by the telescope.—8. Telescope diminishes distance,—
4. Evidence from analogy extremely cogent.—5. Consideration of the
terrestrial planets. — 6, Circumstances which render the earth
habitable.—7. Like circumstances to be looked for in the planets.—
8. Similarity of position and motion of terrestrial planets.—9. Uni-
formly supplied with light and heat.—10. Objection of inequality of
distance answered.—11. By the effect of atmosphere.—12, Different
degrees of light on the planets.—13. Structure of the eye.—14, Its
adaptation to different distances. — 16. Adaptation of strength of
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THE PLAXETS, ARE THEY INHABITED ?

organised creatures to their weight.—16. Adaptation of the rotation
of the earth to this organisation.—17. Floral clock of Linnwus,—
18. Time of rotation not the consequence of a physical law,—
19, Rotation of the other planets.—20, Of Mars.—21. Of Venus and
Mercury.—22. Their close analogy to the earth.—23. Inclination of
the earth’s axis.—24. Produces the seasons.—25. Like provision in the
other planets—26, The Atmosphere,

1. WrEN we walk abroad on a clear starlicht night, and direct
our view to the aspect of the heavens, there are certain reflections
which will present themselves to every meditative mind, Are
those shining orbs, which in such countless numbers decorate the
firmament, peopled with creatures endowed like ourselves with
reason to discover, with sense to love, and with imagination to
expand to their boundless perfection the attributes ot Him of
“whose fingers the heavens are the work?” Has He, who
“made man lower than the angels to crown him” with the glory
of discovering that light in which He has “ decked himself as
with a garment,” also made other creatures with like powers
and like destinies, with dominion over the works of His hands,
and having all things put in subjection under their feet ?
And are those resplendent globes which roll in silent majesty
through the measureless abysses of space, the dwellings of such
beings ? These are inquiries against which neither the urgency
of business nor the allurements of pleasure can block up the
avenues of the mind.

2. Those whose information on topies of this nature is most
superficial, would be prompted to look immediately for direct
evidence on these questions; and consequently to appeal to the
telescope. Such an appeal would, however, be fruitless. Vast
as are the powers of that instrument it etill falls infinitely short
of the ability to give direct evidence on such inqguiries. What
will a telescope do for us in the examination of any of the
heavenly bodies, or indeed of any distant object ? It will accom-
plish this, and nothing more ; it will enable us to behold it, as
we should see it at a lesser distance. But, strictly speaking, it
cannot accomplish even this: for to suppose it did, would be to
aseribe to it all the admirable optical perfection of the eye;
for that instrument, however nearly it approaches the organ
of vision, is still deficient in some of the qualities which have
been conferred upon the eye by its Maker.

3. Let us, however, assume that we resort to the use of a
telescope having such a magnifying power, for example, as a
thiousand : what would such an instrument do forus? 1t wonld
in fact place us a thousand times nearer to the object that we ure
desirous to examine, and thus enable us to see it as we should at
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EVIDENCE CIRCUMSTANTIAL.

{lat diminished distance without a telescope. Such is the extent

of the aid which we should derive from the instrument. Now,
let us see what this aid would effect. Talke, for example, the case
of the moon, the nearest body in the universe to the earth. The
distance of that object is about 240,000 miles; the telescope
would then place us at 240 miles from it. Could we at the
distance of 240 miles distinetly, or even indistinctly, see a man, a
Lorse, an elephant, or any other natural object? Could we
discern any artificial structure? Assuredly not ! Bubt take the
case of one of the planets. When Mars is nearest to the earth,
its distance is about 50,000000 of miles. Such a telescope would
place us at a distance of 50,000 miles from it. What object could
we expect to see at 50,000 miles’ distance? The planet Venus,
when nearvest the earth, is at a distance something less than
30,000000 of miles, but at that distance her dark hemisphere'is
turned towards us; and when a considerable portion of her
enlightened hemisphere is visible, her distance is not less than
that of Mars. All the other planets, when nearest to the earth,
are at much greater distances. As the stars lie infinitely more
remote than the most remote planet, it is needless here to add
anything respecting them.

4, It is plain, that the telescope cannot afford any direct evidence
on the question whether the planets, like the earth, are inhabited
globes. Yet, although science has not given direct answers to
these questions, it has supplied a body of circumstantial evidence
bearing upon them of an extremely interesting nature. Modern
discovery has collected together a mass of fucts connected with
the position and motions, the physical character and conditions,
and the parts played in the solar system by the several globes of
which that system is composed, which forms a body of analogie
bearing on this inquiry, even more cogent and convineing than
the proofs on the strength of which we daily dispose of the
property and lives of our fellow-citizens, and hazard our own,

5. We shall first consider this interesting question so far as
relates to the group of planets, which from several striking
analogies which they bear to our own, have been called the
terrestrial planets. These planets, in pumber three, and by
name Mercury, Venus, and Mars, revolve with the earth around
the sun, at distances from that luminary less in a great proportion
than the other members of the solar system, We shall next
extend the same inquiries to the other bodies composing that
system, as well as to those which ave distributed through the
more distant regions of the universe.

6. In considering the earth as a dwelling-place suited to man
and to the creatures which it has pleased his Maker to place in

) 3




THE PLANETS, ARE THEY INHABITED ?

subjection to him, there is a mutual fitness and adaptation
observable among a multitude of arrangements which cannot be
traced to, and which indeed obviously cannot arise from, any
general mechanical law by which the motions and changes of
mere material masses are governed. It is in these conveniences
and luxuries with which our dwelling has been so considerately
furnished, that we see the beneficent intentions of its Creator
more immediately manifested, than by any great physical or
mechanical laws, however imposing or important. If—having a
due knowledge of our natural necessities—of our appetites and
passions—of our susceptibilities of pleasure and pain—in fine, of
our physical organisation—we were for the first time introduced
to this glorious earth with its balmy atmosphere—its pure and
translucent waters—the life and beauty of its animal and vege-
table kingdoms—with its attraction upon the matter of our own
bodies just sufficient to give them the requisite stability, and
yet not so great as to deprive them of the power of free and
rapid motion—with its intervals of light and darkness, giving an
alternation of labour and rest nicely corresponding with our
muscular powers—with its grateful succession of seasons and its
moderate variations of temperature so justly suited to our
organisation : with all this fitness before us, eould we hesitate to
infer that such a place must have been provided expressly for our
habitation ?

7. If, then, the discoveries ot science disclose to us in each
planet, which, like our own, rolls in regulated periods round the
sun, provisions in all respects similar—if they are proved to be
similarly built, ventilated, warmed, illummated, and furnished—
supplied with the same alternations of light and darkness by the
same expedient—with the same pleasant succession of seasons
—the same diversity of climates—the same agreeable distri-
bution of land and water—ecan we doubt that such structures
have been provided as the abodes of beings in all respects re-
sembling ourselves? The strong presumption raised by such
analogies is converted into a moral certainty, when it is shown
from arguments of irresistible force that such bodies are the
creation of the same Hand that raised the round world and
launched it into space. Such, then, is the nature of the evidence
which science offers on this interesting question. Let us
endeavour to strip it of such technical forms of language and
reasoning as are intelligible only to the scientifie, and to present
it so as to be easily and agreeably comprehended.

8. If we look at a plan of the solar system, but more especially
of that part of it to which we desire now more particularly to call
the attention of the reader, the first glance will tmpress us with
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ANALOGICAL PROOFS.

‘the idea that the earth is only an individual of a class of worlds of
which the three other planets are members. Look at the
annexed plan, fig. 1, which represents the relative positions
of these planets in their courses round the sun. The position
of Mercury is represented at M, that of Venus at V, that of
the Earth at E, and that of Mars at M'. The circles represent
the paths in which they severally move in going round the
sun, which is represented radiating its light and heat from the
.comnon centre,

_These four bodies are globular in their forms, and not extremely
different in their magnitudes. They move round the sun as a
common centre in circular orbits, as indicated in the plan, and
nearly in the same plane,

Now the impression is irresistible that these four globes are
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THE PLANETS, ARE THEY INHABITED ?

bodies of the same class ; but let us see the purposes in the eco-
nomy of nature which are fulfilled by this common character
given to the motions of these planets and the position of the sun.

9. We find, upon considering the qualities of organised bodies,
and especially of the species of the animals and vegetables upon
the earth, that the maintenance of their physical well-being is
essentially dependent on the uniformity and regularity with which
they are supplied with the two great physieal principles of light
and heat. Should these, or either of them, be subject to any
extreme variations, such vicissitudes would be incompatible with
the organisation of the species. There is a cold on one hand and
a heat on the other, under which no organised body could continue
to exist, and there are still narrower limits within which it is
necessary to confine the temperatures they are exposed to, in order
to secure the perfection of their physical health. There are also
degrees of light, the intensity of which would be incompatible
with the continued perfection of the organs of vision.

Seeing then how. essential to the well-being of the creatures
that people this globe an uniform supply of light and warmth
is, we are naturally led to examine the expedient by which this
necessary provision has been secured to them, If we had a fire
in our neighbourhood which at once supplied light and heat,
and that circumstances oblized us continually to shift our
position in relation to it, how should we move 80 as to receive an
uniform degree of illumination and warmth from it? Could we
move in any other path than that of a circle around the fire as
a centre, keeping thereby always at the same distance from it?
Now this is exactly the path in which the earth moves, as repre-
gented in the plan ; and we find that the three other planets

" severally also move in circles, each keeping continually at the

same distance from the common fountain of light and heat.*

10. Since this motion in the case of the earth is an expedient
whereby an important end is attained, analogy justifies the
conclusion that it is to be regarded likewise as the expedient

- for the attainment of a similar end in each of the planets. But it

will probably be said that the planets are at different distances
from the sun : therefore, that although it must be admitted that
each planet (considered per se) is supplied uniformly with light

* The paths of the planets’ in moving round the sun when submitted to
extremely accurate examination prove to be oval in their form, but their
departure from the circular form is so very minute, that if such an orbit
were described in its proper proportions on paper, it would be indistin-
guishable from a circle. For all the purposes of the argument here
advanced, the paths of the planeis way, therefore, be taken to be concentrie
circles with the sun in the ccinmon centre,
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LIGHT AND HEAT, HOW SUPPLIED.

and warmth by this circular motion ; yet the intensity of these
principles to which they severally are exposed, comparing one
with another, is so extremely different as to destroy all analogy
between them,

11; In answer to this, we are, however, to consider that the
influence of light and heat upon a planet does not depend solely
on its distance from the sun, The heat, as is well known, pro-
duced by the solar rays, depends on the density of the air which
gurrounds the objects affected by it. Thus we find the tempe-
rature, at great elevations in our own atmosphere, considerably
lower than at the mean surface of our globe ; because at these
elevations the air becomes so thin as to be incapable of collecting
and retaining the sun’s heat, We can, therefore, easily imagine,
provided the existence of planetary atmospheres be conceded,
that their densities have been so regulated, that the nearest
planets to the sun, which receive the grealest intemsity of its
rays, may not, after all, be subject to a greater temperature than
the most remote ones, which are exposed to the least intensity
of its rays: just as we find that the temperature of the summits
of lofty mountains at the tropics is as low as the temperature of
- some of the polar latitudes, It is plain, then, how the effects of
the various distances of the planet from the sun may be equalised
and compensated. The means of accomplishing this are provided
in the form of atmospheres, as we shall presently see.

12. But let us turn to the consideration of the solar light. The
intensity of the sun’s light varies with his distance exactly in the
same proportion as that of his heat ; and the brightness of the
day in each of the planets would be in the exact proportion of
the apparent magnitudes of the sun as seen from them severally.
Now, it is evident, that as we approach any object, its visual
magnitude increases, and, as we recede from it, its wvisual
magnitude diminishes. A balloon seen atthe place from which
1t makes its ascent appears of vast dimensions. Seen at a great
height in the air, it is diminished to a mere spot. Looking from
the summit of the cliffs of Dover, Edgar says to Kent—

Half way down
Hangs one that gathers samphire ; dreadful trade {
Methinks, he seems no bigger than his head:
The fishermen, that walk upon the beach,
Appear like mice; and yon' tall anchoring bark,
Diminish’d to her cock ; her cock, a buoy
Almost too small for sight.

Knowing the relative distances of Mercury, Venus, the Earth,
and Mars from the sun, nothing is more easy than to ascertain
by calculation the relative apparent magnitudes of the sun, as

7
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seen from them severally; since the apparent diameter must
decrease in exactly the same proportion as the distance from

« the sun increases, and wice wversd. In this way we find that

the sun, as seen from the four planets, has the relative magni-
tudes shown in fig 2, where I being taken to represent the
dise of the sun, as seen from the Earth, M will be its disc as
seen from Mercury, V, as seen from Venus, and M/, as seen
from Mars. ¢

The brightness of the sun’s light at Mercury will be greater
than at the Earth, in the same proportion, as M is greater than
E, and its licht at Mars will be less bright
than at the Earth, in the same ratio as that
in which M'is less than E, It might, there-
fore, be concluded that the light at Mars
would be too feeble, and the light at Mercury
too intense for vision,

13. A slight consideration of the structure
and functions of the eye will, however,
demonstrate how easily such difficulties may
be removed. The perception of licht which
any creature possessing that organ acquires,
depends (ceteris paribus) upon the mag-
nitude of the circular aperture or foramen,
in front of the eye, called the pupil, which
has, externally, the appearance of a circular
black spot; but which is, in reality, a cir-
cular hole throngh which the light is
admitted to the interior of the chamber
of vision, there to affect the membranous
coating which transmits its influence to the
brain and ecauses the sensation.

This will be better understood by refer-
ence to the annexed figcures, 3 and 4, the
former representing the external form and appearance of
the eye, and the latter a section of the eye-ball, made in a
horizontal plane through the dotted line A B. The line P
(fig. 3), points to the pupil, I to the iris, a coloured ring
surrounding the pupil ; and W to the white of the eye. In
fig. 4, P points to the pupil, I to the iris,and N and O to a
membranous coat full of nerves and blood-vessels which lines the
inside of the eye-ball. The light, entering from M G through
the pupil, and passing throngh the'internal humours of the eye,
which are perfectly transparent, strikes on that membranous
coating and acts upon it in such a manner as to produce a
perception. The apparent brightness of the li ght will obviously

8

Fig. 2.


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































