


\

W\

Pamphlet Cace No.J"-,‘-‘

REPRINTRED FROM THE JourRNAL O
Tk ROYAL ASTRONOMICAL

Socikty OF CANADA,

\ MARCH-AIRIK, 1912
A
\
\

\

ASTRONOMY AS A RECREATION

SIR JOSEPH POPE, K.C.M.G., F.R.5.C.

OTTAWA

TORONTO :
1912

| .
r\h«







ASTRONOMY AS A

\\][\'m\‘x\!\ 1S @ recreatic I 1 11 T € 80

\
not ) 1 o ¢ t
i ectual facn 1§ t not 1 to
vears of profound stu 1 nstar pat
X foat | Wt

tion ¢ 1 unda n t 1al 1
and all-engrossing study may be viewed as a pastime Surely
the title of this paper is a contradiction in terms

Upon this point the testimony is overwhelming Fvery
passing allusion to astronomy in the literature of the ¢ or of
past days 1 1t Le mfirms the prevalent hat
even i its s ) 1se, 1t 1s quite bevond the comprehension
of the ordinary mortal I'hat b tatesman and thinker
perhaps, more brilliant as a thinker than as a statesman Lord
Roseber I with the observation that | vould not
advise any one to go in for amateur astronomy, that unless you

are versed in mathematics, optics and half a dozen kindred
sciences, you can never hope to make anything out of it which
shows clearly to my mind that, on this occasion at any rate, Lord
Rosebery has followed his own advice, a thing which, by the
way, he does not always do. Now with all deference to the

noble lord whom I have just quoted, and to the legion of those

who, so far as they think on the subject at all, are disposed to

agree with him, I unhesitatingly affirm that not only is astron
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er awayv, until in a 1 18 rcled mpletely round
the heaven and 10ws up n in the western sky Now
th movenent is obvious It can be seen simply by using
one's eves. Nor does it involve any severe mental strain to
deduce therefrom that there must be more motions above than
one It is plain that everythin innot be going round in one
piece, as it were, for the moon, while sharing in the diurnal
revolution, i1s manifestly moving amon the stars on her own
wecount

These two phenomena, the apparent daily rotation of the

veep of the moon

firmament about the earth and the mont

round the heavens, are gross, palpabl

facts, patent to any one
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. without r vl ss towards the north If
: you mark the pla f his risi i tting by ref ) at
> object on the sky 1 1 house, a tree, or anyvt ort
¥ vou can observe these motions with the greatest ease
. I hope [ do not hore vou, for I have not yvet exhausted the
5 '\ motions visible above I L spoken of sun, moon and
'1. ‘ stars, but in ad re are five bodies, which though com
) 5 monly classed with the stars, differ essentially therefrom in that
- they move on their own account. They are called planets, from
1 Greek word meaning ] rers stars never change
S their relative positions towards each « Centt fie n
tury, age after they form ¢ t t Same ips in the
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which this glass if you can possibly help it umulative effect
v from wiping or rubbing can be seen by holding up an old pair
ook of Jetter far a t, than tl

every one ch mean ) 0ss
m of this gl o form an (
purely to which it is directed, a eve pled which |
! L microscope, magnifies this ima refi t enters the obser
but ey I'h eve-pie € 110! ¢ e an \ ¢
eneral ind out of the telescope with great Ly \ goud tele
I will supposed to bear a magnif power of 1010
lieht the object glass, hut fe wlitions «
ind atmosphe theore 1l
to the m wet few glasses will be foum to be th advant
corres more than half that power
revol .2t us now suppose ours s the ha pe 1
s is a1 vinch glass, fitted with four eye-pieces, ma v 40
stron 110 and ) diameters respectively We adjust the 11
assist eye-picce and point our telescope to the new moon, remem]
\ P ing that it is the property of an astronomical tele to
ches in the object, so that north appear 1 wath north In
ee-itich much, how 1s the heaven odies a lobular orm, t
eSCOne m 01, 52 long as we remembe t, 15 of no practi
er one vantage
find a It is difficult for one lo for the first ti thro
rom the si 1 telescope as I hay ed, to 1 cry of we
I eet light as his eye is su il ed wit ch
ten one spectacle which meets his ga I'he marve us brightt
d 3 N the golden sickle of the new moon ; the clear cut form of tl
mountains, craters and valleys re him ; thes

The contrast afforded by the shad brill
obiect plains, fill him with astonishment t that
e mean ictu looking upon scenes in anc ¢
1 tim to bine to impart a fezling of unmixed pleasur gh
lent put course, can be varied changing the eye-picces ['he

power of 40 will enable the observer to view the moon asaw

that is to say to include it all within the ficld of vie
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200 may be employ on exceptionally fine nights to study the
formation of some individual plain or crater. With the growth
of the crescent, new objects are continually carried into view as
the sun rises upon them, and the march of the advancing light
forms a most entr picture One sees near the dividing

ANcing

line between the light and dark portions of the moon, bright

touches of gold amid the surrounding gloom —these are the

mountain tops catching and reflecting back the sunlight while

n the shadow. Contrary to general expecta
tion, full moon is the least attractive of the lunar sights, for
the reason that the whole sphere is flooded with the sun's rad
ance there is no light and shade —no shadows to be seen
everything is bathed in a silvery glow, and the picture hecomes
less enlivened with variety

One of the most interesting of phenomena to the amateur

istronomer is to observe occultations of stars by the moon. We
have seen that our satellite travels round the sky once a month
This motion is fairly rapid — indeed the moon moves towards
the east, a space equal to its apparent breadth every hour. It is
itable, therefore, t he should frequently come hetween

u Astronomers call this ** occulting '’ the star, and
1es¢ occultations are all predicted beforehand and

recorded in the Nautical Almanac. There are two forms of
occnltations.  One when the star disappears behind the dark side

of the new moon, the other when it is first covered by the moon's
bright limb. T'he first is more often witnessed by amateurs, for
the reason that it takes place at a more convenient time in the
evening when the dark side of the new moon is the one advanc-
ing towards the east, and consequently is the side to overtake
and extinguish the star. The reverse process takes place in the
case of the waning moon seen in the small hours of the morning,
for then the bright side leads the way. The way to watch an

occultation is to find out from the Almanac when it is going to

1 1

ice, hunt up the star with vour telescope a few minutes

re hand, and watch the dark (though generally visible) body

of the moon encroaching upon it. Gradually it steals aleng,
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ever drawing nearer and nearer, until suddenly out goes the
little star. T'he instantaneous disappearance of an occulted star

is one of the most interesting features of the phenomenon, and

is a stanclard proof of the non existence of an atmosphe. . on the
moon. For, were our satellite surrounded with an envelope of
air, it is manifest that the star would lose its light gradually

owing to the interposition between us and it of the lunar atmos

phere) before it was actually blotted out of by the dark

body of the moon. Instead of this, the star shines with its

accustomed brightness right up to the last second, and disappears
with startling suddenness, to reappear on the other side of the

moon in a manner equally abrupt., The tin

varies with circumstances If the central portion of the moon
comes square between us and the star, it takes ut an hour
but the star may disappear behind the moon at any angle, or
the moon may just graze it sometimes escape it by a hair

breadth, in which case the

nomenon is known not as an

occultation, but as a ** close approach I wish I could convey

to you the sense of importance which invests an amateur when

he has successfully observed the oec

tion of a st

or planet

by the

moon, The 40-power picce is commonly the best for

occultations, as it enables yvou to view the whole of the advanc

ing limb of the moon, as well as t intervening space between

it and the star
But we must pass on.  Jupiter is, perhaps, the easiest of all
planets for the amateur ohserver. There is a charm about him

which no possessor of a telescope can resist. You turn vour

three-inch glass upon him with a power of 110, and a great

white globe floats into view attended by four satellites of a

golden hue

The first thing that strikes you about Jupiter is his oblate
form. He is quite perceptibly flattened at the poles and corres
pondingly bulged out at his equator. This is due to his swift
rotation.  Jupiter turns on his axis in 10 hours — about two-fifths
of the time our earth takes to rotate, and as he is immensely

larger than our globz, it follows that a point on his surface, par
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ticularly if near his cquator, must move with great rapidity
Consequently the markings on his face seem to be perpetually
shifting as the great planet turns round under our eyes,
Jupiter's disk is marked with certain horizontal hands com-
monly called ‘‘ belts,"”” which extend across the surface of the
planet.  In telescopes such as ours, these belts are usually of a
dusky hue. They change in number and breadth from time to
time, sometimes exhibiting curious and beautiful scalloped
forms. One night will reveal a difference in this general aspect,
owing to the swiftness with which Jupiter turns on its axis,
Undoubtedly, the most interesting of all the phenomena
presented by Jupiter, are those connected with his satellites.
These little moons are four in number, and their ceaseless changes
of position invest them with a peculiar fascination. 'The inner
most satellite revolves about Jupiter in 421, hours, the second
in 31, days, the third in 7 days, and the fourth in 161, days.
To-night they may appear two on each side ; to-morrow night,
three on one side and one on the other, and so on. Sometimes
one satellite may be behind the body of Jupiter while another is
crossing his disk, that is, coming between us and him, in which
event one frequently sees, not only the satellite, but also its
shadow like a little black spot on the face of the planet. To see
the tiny moon edge up close to its great primary, preparatory to
disappearing behind its huge body, or to be projected on his face,
is an absorbing pleasure. Perhaps, still more entertaining are
the frequent eclipses which the satellites suffer by getting into
Jupiter's shadow. The exact second of these eclipses, both as
regards disappearance and reappearance, is predicted in the
Nautical Almanac. Suppose, for instance, the third satellite is
scheduled for eclipse at 16 minutes and 10 seconds past 9 o’clock
p.m. You have your telescope ready, at say 9.15. You turn it
on Jupiter. The third satellite is shining like a little golden
bead.  You are watching it closely. At .16 its appearance is
unchanged. A few moments later, however, it begins to pale,
and quickly is completely extinguished. The disappearance is

not so startlngly sudden as the occultation of a star by the moon,
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for the little satellite, being a body of considerablc e, take
certain time to roll into the shadow ; still it is very rapid, not

taking more than a few seconds

Again, supposing the Almanac says that the second satellite

Il re-appear on the left side of Jupiter at 10,27 p.m. You
wve a friend with vou, ar een showing him Jupiter, whe
1s riding high in the sk wccompanied by three of his moons
Number 3 on the left, numbers 1 and 4 on the right 0 you
friend, who has his eve to the glass, tells t ()
You reply that he must be mistaken, that t C i
the Almanac shows two ms on each e of to
ht He looks again, and lo, even as he gaz little moon
gradually emerges from the darkness, and renely takes up its
position alongside of number 3, as thou ing had happene
All this occurs 450 millions of miles away, vet the g e intel
ligence of man has bri this vast gulf, and predicts with
unerring accuracy what is going to happen in these distant
worl And thout any trouble or inconvenience on outr part
we are permitted to enjoy this spec e at our ease Am [ not
ht in calling this ** recreation
Before tearing ou es aw fre t st attractive
planet I may just say one word as to the much debated question
of the visibility of Jupiter's moons to the naked eye It ha
r2en allezed that individuals gifte th rarely acute 1on have
letected one or more of these tiny objects I'hus, a German
named Nernst asserted that he saw one satellite, and drew a
diagram of its position but when the telescope was applic t
was found that three satellites had approached very near one

mother, a their united brightness had caught the picreing eve

of the observer Miss Clerke tells the story of a Siberian who
stated that he had seen ** a bright star eat four littic stars and
cast them up again which exactly describes the eclipses, tran

ts and occultations of these moons, as they would appear to the

untutored eye of a savage I'here no doubt that the closeness
of these little bodies to Jupiter is the main reason why, at any

ite, the third satellite cannot be seen, for could it be viewed by




tselt agamnst the d background of the skv, it is large enough Mai
to be readily visible to a keen eye Whether it, or the whole the teles
four, have been detected in the bright light of the planet, is 1o not o
doubtful.  For one cannot help asking the question how isit the We gor
imcients did not see the I'here was no s icion of their we both

isting until Galilco pointe telescope to Jupiter on the Tth
| ni r "‘v\“ »

most interesting planet to the telescopic observer after

Jupiter, is Saturn, Saturn shines with a dull white light. Owing two plan
to its vast distar from us, it is by no means so bright as Jupi 26 mont
ter, nor are its markings so distinct Belts 1t has ut they are nearly a
shadowy and ill-defined. Saturn has many moons, but only one corre
conspicuously vi in a three inch telescope It is called i line w
1 nd is about the size of the planet Mars. Neither it or greater
ts f ywa, even in the largest telescope, compare in interest with pass eacl
Jupit s moons,  This is owing partly to their deliberate move approach
ments, and partly to the inclination of the plane of their orbits dows lik

that of Saturn. C juently they do not appear to come not parti

tween us and their primary to anything like the extent as do of 110 on

t moons of Jupiter to bz snd

But what is lacking in Saturn’s moons is amply made up for The fam

in the wonderful rings which encircle the planet wsirumel

I'here is a division in the main ring which shows like a We
narrow bhlack line running round the entire length It is said und

to be easily \ in a good J-inch glass, but I never succeeded other of t

in seeing it uch an instrument accasions

The rit 1owever, show up perfectly well, except at inter tion will ¢

vals of 15 when, owing to the relative position which iterior tc

Saturn o to the earth at these periods, we see the by reflect:

¢ on means we do not see them at all Just now they the phas

and the s

» exceptionally well placed for observation, and there is this
ympensating advantage about Saturn, to make up for his have her ¢

: " A ¢ s
mmense distance from us, that for some reason, of which I 10iC As

{ im ignorant, he bears magnification better than any other planet her brigh

Vhere Jupiter will stand a power of 100, one can ¢ nonly use crescent, t

1 Saturn we never s
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side of her orbit with the sun between us and her, she is lost in
the solar brightness. Tt is when she is on our side of the sun,
she shines best, the loss of illuminated surface being more than
compensated for by her nearness of approach. It is, therefore,

as a half moon or crescent that we propose to view her,

w it must be confessed that like Mars, Venus is a dis
appointing object. This arises from her very beauty. She is o
brilliant that we cannot detect any markings upon her. She
appears to be perpetually swathed in cloud, so that after we have
gratified our eves by looking at this dazzling little miniature
moon, there is really nothing more to see

Mercury being a planet lying interior to us, of course puts
on the same phases as Venus. Our telescope will show him on
favorable occasions as a tiny crescent, but he is always near the
sun and there is considerable difficulty in picking him up

I have now gone over the principal sights of the solar
svstem, but the telescope can show us much of interest lying in
the vast beyond., Indeed, when one has grown familiar with the
sights I have endeavored to describe, one naturallv wishes to
know what there is to be seen in the universe that stretches out
on every side beyond the planetary worlds

Now von can never expect to see the stars as you behold the
planets.  As regards the latter, we see their solid hodies, and in
most cases we can reasonably infer that they consist of geo-
graphical divisions analogous to those of our own world. But
with the stars it is quite different. They are so immensely
distant that the most powerful telescope fails to disclose a real
disc — they are merely points of light, and all the telescope can
do is to magnify their brightness, without increasing their
apparent size, ‘Their great attractiveness conmsists in the fact
that many of them are double, some triple, some even quadruple
Generally the main star is much brighter than its companions
Occasionally, however, in the case of double stars the component
parts are of almost equal size. Many of these double stars are

plainly visible as such in a 3-inch telescope. To take a very
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