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How Jupiter Appears in the Sky to Its Nearest Satellite, Io, Which Is Abcut the Same Distance from
hat Planet As OQur Moon Is from Earth. Down Toward the Lower Left Hand Corner 1s
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the Mysterious Red Spot Which Still Remains an Astronomical Enigma.

By Isabel M. Lewis,

Almanac Office of
the U. S. Naval Observatory at Washington.
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The change that Jupiter makes in the paths
of comets is usually a gradual process. At
each close approach the orbit is reduced more
and more and in some cases the comet’s orbit
may get so far inside of Jupiter’'s path that
he can no longer seriously disturb it.

Fortunately for all the members of the
solar system comets are bodies of little mass
The heads of even the largest comets are
probably nothing more than a swarm of
meteorie particles. Head-on eollisions with
planets possessing atmospheres would doubt-
less resuit in nothing more serious than a
heavy meteoric shower in which most of the
particles would be consumed by frietion with
the atmosphere. ;

The fact that
have small mass
18 proven h_\' their not
disturbing in the least
any of the planets they
chance to graze. If this
were not so interference
with the motions of
these bodies might be
disastrous for the mem-
bers of our system.

The paths of the most
prominent members of
Jupiter’'s comet family
have been charted by as-
tronomers, It will be
noticed that these comets
all pass around the sun
in obedience to the over-
whelming gravitational
attraction of the ruler of
the solar system, but
their aphelia or the
points in their orbits
farthest from the sun
are all found near Ju-
piter's path. Each orbit
ps around the scene
of 1ts elose encounter
with the planet. We
might roughly trace the path of Jupiter
around the sun by means of the aphelia of
the various members of his comet family.

Saturn, Uranus and Neptune also have a
few captured comets, but nothing to com-
pare with Jupiter's extensive and trouble-
some family.

No comet can ever become a satellite of the
planet, however, but must always continue to
pass around the sun in obedience to his
greater attraction as long &8 it remains in the
solar system. The mest Jupiter can accom-
plish is either to shorten the path so that it
cannot extend far beyond his own orbit or
else 1o drive the comet permanently beyond
the limits of the solar system on the curve
of a parabola or hyperbola
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Through the Sky”—Part of a Planet Which
Believes to Have Been Shat-
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Astronomy‘s Newest Facts ‘Al)out

the Most Troublesome Member
of the Sun's
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Who Takes
Everything
Tl'xat Comes
Within His
Reach and
Probably Once Broke to Pieces

a Goocl Planet

one or two of the larger of them msy \ e and on vtor that
be the abode of some forms of life, th.yv ) o
possess an added interest for us. Jupi
ter beyond doubt supplies his satellites
with a certain amount of heat., and be
low his dense canopy of clouds he may . idly than those in higher latitudes, 1n
POSSess some !llmin()ﬁi?_\' as well . which respect the sun, fur-

The Extraordinary Lights Which Are Sometimes Seen on
Jupiter Have Been Exactly Reproduced by Professor
Birkeland by Exposing a Magnetic Globe in a Vessel Ex.
hausted of Air to the Action of Electric Discharges. These
Two Photographs Show the Lights as They Appear on the
Birkeland Globe Exactly Duplicating the Lights Seen on
Jupiter.
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atmosphere. Above the intensely hot interior
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raseous vapors condensed by contact with the
rigid pors of all the dif-
t in the sun and earth
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mm, ealeinm, vion, manganese, ete.
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The fact that a few
comets have been
found to have the most
distant points in their
orbits grouped at cer-
tain definite distances
far beyond Neptune's
orbit has caused some
astronomers to be-
lieve that Neptune
may not be the outer-
most member of the
sun's family and the
future may disclose
the presence of one or
more additional plan-
et

Jupiter has nine satellites, of which four
have been known from the days of Galileo.
Thev were the first objects to be discovered
with the telescope and can be easily seen with
an opera glass. The transits of these satel-
lites across Jupiter’s disk, when their
shadows appear as round, black dots upon
his face, both satellite and shadow being
visible at one time, their occupation behind
the planet Jupiter and their disappearances
in his shadow make the observation of this
planet in a small telescope a source of never
failing interest.

Vague markings have been observed upon
these moons at times, but their great distance
and small size make them very difficult to
' it is possible, however, that
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the Number and the Orbits of the Comets t appeared first in 1878 as a pinkish oval
hich Jupiter Hus Captured. pot near the edge of the south equatoria)
next ye became bric d 3
0Of course, the supply of light and 3 1 '-\n'.,s .‘--».--.3..-!‘:,“‘; }*L:.-.:r:y.m:
from the sun is greatly reduced at the dis- b daens Fha altn . ,,’p‘q"ﬁ P"{tl"n“
tance at which Jupiter and his satellites are o], Atasmstan.of tha Dianas o B
found, being only 1-27th of the amount we N0 miles and in width 7 000 n’,.-‘” ¥ou asian
receive. The other satellites of Jupiter ar e '.;_:d_' ha f.‘.r’ivp enrface
extremely small and are only visible in large T e T e e
telescopes. The eighth and ninth possess a
particular interest from the fact that they
and the ninth satellite of Saturn are the only 1 maver yawatned ie itk vaid willas
members of the solar system that revelve T 2 e 35 micaiandd Sa X
around the mother planet in a retrograde di- ol g 46 M~ S )
rection, that is, from east to west. The almost
aniversal direction of motion among the
planets and satellites is from west to east.

As the distance from the planet increases
its gravitational control over its satellites b Raw & Slnan
weakens and at last a point is reached where el hant I
the attraction of the sun for the satellite would Raan heneei Hallany
overbalance the planet’s attraction. At this e e R s
critical point the satellite wduld leave the <A i ‘ '
planet’s control in obedience to the greater R derat & s ikt
attraction of the sun. 4 ':"ter[";-':-» w.:-i.l:;s‘,»r

It has been found, however, that as this erit- the na
ical position is neared the backward direction dua to the
of revolution is safer than the direct. This 13
probably why Jupiter’s most distant satellites
back around their primary contrary to the
direction of all the nearer satellites.

Jupiter is almost entirely composed of
gaseous matter and midway in evolution be-
tween the sun and earth. It is still a question
just what portion of the planet is composed
of solid or liquid matter; in fact, whether it
is not gaseous even to the centre, Its very low
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