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NEPTUNE
tireTITE dldiscoverycovery of thath planet neptune mmayslyELY

be ranked among the greatest discoveries
that were ever unfolded in the history of
astronomy not so much in regard to its
future bearings upon that great science as
in relation to the curious and most won-
derful manner in which the discovery was
made

inill exploring the heavens in search of
newnow planets the telescope alone seems to
have been the grand instrument of re-
search some faint analogies it is true
have guldguidguidededthethe instrumental examinations
tota certain regions of the heavens in prefer-
ence othersto for instance all the older
planets were known to revolve in orbits
not much inclined to the ecliptic being
included within a narrow zone encircling
the heavens about fourteen degrees in
breadth called the zodiac analogy would
naturally lead astronomers to regions in or
near this zonetone aaas the most likely placa for
discovering planetary bodies but having
arrived in the neighborhood of this zone
analogyno longer serves as a guidegulde and the

hashaq hitherto lalaunched alorthforth
into the unknown abyss to be wafredwafted by the
windswinda of fortune perhaps to some newliew
planet but far more frequently he returns
disappointed and grieved hishibhi voyage hav-
ing been unsuccessful

these bavohave been the diffindifficultiesaleles and
uncertainties which have attended the ex-
plorationsplorations of the heavens until within a
few years past but the period has at
length arrived when the mind of man
has reasoned its way through the dark
clouds of uncertainty has soared aloft
among the vast oceans of telescopic stars
and has pointed out almost the exact posi-
tion of an unknown world II11 would
seem almost impossible for the human
mind though guided by the mostmoat power-
ful mamathematicaltheinathelna analysis to point out the
direction define the distance trace out the
orbit andtind weigh the mass 01of an unknown
planet so remote as tobeto be imperceptible to
the naked eye letietyet this hasteenhas been attempted
and the result hasas brought to light anothyanother
great orb of our system which has rolled
its ample rounds for agagesazesdes unknown

it may be asked how was this grand
problem solved we reply that it would
be impossible to convey a clear idea of the
profound and intricate analysis empemployedloved
for its solution to a popular assembly
unless they were prepared by a previous
knowledge of the higher mathematics

we winwill venture to make a few remarks
upon this recondite subject since the
days of newtion it ilaihas been known that
each planet gravitates towards every other
planet in the system with a certain force
depending on the distance landjand quantity of
matter As the planets revolve in their
orbits their distances andaurl directions from
each other arebre constantly varying con-
sequently they must be continually acted
upon by variable farcesforces tending to urge
themthom niomfrom theflip path which they would pur
subesafe if only acted uponlipon by one central
forceforca the planetary orbits ateare ellipses
when considered in referencerefereneorenco to the force
deflecting themtheril towards the sunsurf they araraarea
constantly deviating from these
paths by forces urgingarming them towards otherlhezlher
bodies in thetho system thesa deviations aarerQ

called planetary perturbations and can bbee
calculated wienwhen the direction distance
and mass cecr the perturbing body are
known

thenthea perturbations of uranus towards
saturn and jupiter were calculated for
every point throughout its entire path so
thatthab thetho form of its pathpith as dependingdependdependinginzInU upon
its deflections towards these two bodiesbo es andd
the sun was knoknown but by carefullyy

watching thathe progressro ross of uranus it was
asoosoona ascertainedseerta that it ddeviatedevievlabed irfromom itscafacaiacalculatedat orbit both inla direction and
velocityvolo cIty the disturbing cause was un
known it could not be the influence of
thathiatho minor planets situated within the
orborbitbeinoroff jupiter for they were altogether
too small to occasion the lobiobserved pertur-
bationsbations various causes were conjectured
by the astronomical worldWOrid to account for
the deviationdeviations ofuranus

somecome supposed that the law of
tion hadbad in some sunaismallsmail degree changed its
natureiiii othersotherA supposed that the planetwasva
perhaps influenced by a comet which might
be traversing those distant regions allail
seemed to be uncertainty until two young
geometers mr adams of cambridge
england and leLeyerleverleverrierverrierrier of pranceFrance con-
ceived the idea unknown to each other
of determining by analytical in
turns the direction distance and amount
of the perturbing body from the amount
of perturbations exercised upon ura-
nus this is a problem from which any
but the most profound mathematicians
would have shrunk as being far beyond
the pale of human intellect but these two
mathematicians beheldbehold the light glimmer-
ing from afar they therefore labored andstid
toiled on with the most untiring persever
ence removing obstacle after obstacle as-
cending higher and yet higher in their ana-
lytical investigations until they gained an
elevation from which by the eye of reason
they could see as yet an unseen world
rolling in its mighty orbit nearly as far be
yonddmd uranus as uranus is from the sun

havingabing satisfied themselves not only of
the existence of the unknown world but
of the particular regions of the heavens
where it existed they announced the re-
sults of their leverrierverrierIe wrote
to his friend dr giledalle of berlin requesting
him to direct his telescope to the point in
the heavens which mathematical reasoning
had revealedrevealbd as the one containing the un-
known body the first evening after the
reception of this communication irdr galle
directed his telescope to the place pointed
out when he at once perceived a star of
the eighth magnitude which by reference
to a map he found to be a stranger in that
region the next evening the star had
actually moved from its place with a velo-
city accordant with the computations of
Loleverrierverrier the unknown world was found

the theory of the french geometer was
demonstrated by actual discovery and the
whowholele of the learned world were astoundedastoundbd
at the penetrating judgment and giant in-
tellect of the men who could by analytical
reasoning alone rescue a world from the
depths of space and assign it a definite
orbit among the known orbsarbs of our sys-
tem

independent ofthe applause oformen how
satisfactory and pleasant must be the feel-
ings of a great and good man when he has
beeneen made the instrument of some great
andanad granddiscoverydiscovery whenwhen he knows that
hisbis persevering industry and labor have
put him in possession of knowledge and
powerpowenwen koopento open the sublime mysteries af
creation aandanad bring to light things which
have slumslumberedbn ed for ages unknown

this ever memorable discovery took
place or was confirmed on the of sep

1846 the actual place of the planet
was foundtonfound to be only 521 of a degree from
the computed place assigned by leverrier
and only 202 27 from the place computed by
mr adams both of whom were in entire
ignorance of each others calculations

after the discovery of this distant planet
many astronomers bentdent all their efforts to
ascertain its distance period form of its
orbit etc all of which are called its ele
ments it waswaa soon learned that the planet
was seen on the loth of may 1795 and en-
tered on the cataloguescataloguercatal as a fixed star
from this discovery astronomers were en-
abled to calculate itsita elements with a very
great degree af precision

it revolves around its orbit at the vast
distance of of miles in a period
of no lesslesa than mean solar days or
a little over 16 t 121 2 of our years this aisalsdis-
tance

i
is so great that a cannon ball flying

at the rate of milesmues per hour wouldwoula re-
quire years to accomplish the journey
A steam carriage traveling 20 miles per
hour would be 161 years in going the
distance and to igaiwatraverseerseense the whole circum-
ference of itsita orbit would take upwards of

years even light itself would re-
quirero 4 hours 7 121 2 minutes to corcomeno fromiromqthatt body to us

the diameter of neptune is miles
its bulk therefore is 1212 times greater
than the earth that is 1431121 2 globes of the
size of the earth if into ondone wouldwoula
form a globe of the size of neptune the
density of this planet is about 171 7 bf that of
the earthdarth that is 7globes of the size of the
earth composed of the materials of which
neptune consists would weigh as heavy as
the earth thereforetherelore the materials which
enter into theme composition otof are
only about 576756 7 as heavy asat water and the
whole of that planet though 121 2 timestimos
larger than the earth will only weigh
about 20 13121 32 times knorpmore

one pound of terrestrial matter transtransii

ported toW the surface of neptune will only
I1 weigh 12 ounces and 2 drachmsdrachmadrachms or A little
over 343 4 of a pound A clock pendulum
that will make oscillations at the surface
of the earth if carried to the surface of
neptune would only makeinake 87 oscillations
in the same time bodies will fall near the
surface of that planet only 12 feet and 1
inch in a second whereas on the earth
they will fall in the bamesame time 16 feet and I1
inch

this planets
I1

orbit is inclinedn tot theahe
ecliptic at an angieangle ot 1 deg 46 min 59 sec
it deemiseamsseems to beabe a characteristic of0 all the
larger planetsplaneta to revolve in orbits butbub little
inclined to each other or to the ecliptic

though neptune is too far from us to de-
termine bjby observation whether it hasbag a

motion or not yet from analogy
and otherotheir theoretical considerations it is
quite probable that it rotates upon an axis
froinfrom west to east thetho same as the three
large planets interior to it and it is pie

in about the same period
howrow many satellites attend neptune is as

yet unknown ongona only has been certainly
observed it was first discovered by mr
bassell esth 1847 since which time
it has been observed by many other astron-
omers its orbit is inclined to the ecliptic
at an angle 9oc 35 deg its approximateap

15period is 5 days 20 hours 50 min 45 secand
its distance from the cenericentre ofodthethe planet is
ttaboutout miles ItIsit is from thetho period
andana distance of this satellite that the com-
parativepara tive mass of neptune has been com-
puted with a tolerable degree ofor accuracy
though it will hereafter probably undergo
some modification as observation shall be-
come more perfect

eromprom bodes law of planetary distances
it might hayehave been expected that the planet
neptune should be placed at about double
the distance of uranus from the sun but
this is found not to bobe the case bodes layrlaw
although verified in the casocase of all the oth-
er planets and even among the systems of
satellites fallsfails by some six or seven hun
dred millions of miles in the distance of
the new orb

this law of planetary distances seemsseeing to
be founded upon no necessity at least no
causes or reasons can be assigned why this
singular relation of distances should have
existed in so many instances and it is
rather singular tooktoo that after it haihad been
toverifiedrifled in so many instances a case should
occur so widely deviating from it this
may havehavo occurred by some interference
with the original velocity of the planet
by which its period may havohave been short-
ened and consequently its distance

we have already stated in a former lec-
ture that the apparent magnitude of the sun
as seen from this planet will bobe about WOgoo

times less than he appears foto us the in-
habitants of that planet therefore will have

timestimed less light than what we have
the light of the sun which we receive is
estimated to be equal to about full
moons therefore the lighttight on neptune
would be equal to full moons which
would babe amply sufficient for the purposes
of vision

wowe have now given a very brief descrip-
tiontioution of the primary and secondary planets
off the solar system wath one small excep-
tioni-onlon namely our moon we shall next
say a few words in regard to the superficial
contents of the system

the number of square miles on the sur-
facefaed of a globe Is obtained by multiplying

i
thefie diameter into its circumferencence for
instancens tance the number of square miles on
the surface of the earth including both
land and water is about

the surface of the sun contains
of square miles

the superficial contents of all the planetplanets
and satellites amount to about

otof square miles
thuthus itiamwill11 be perceived that the sursun

face of the bunfan is about times greater
than the surface of the earth and the sur-
face otof all the planets and satellites is
times greater than the surface of the earth
hence there are 12 ii 5 times greater sur-
face in tha worlds ofor our system than on
the earth

itif each of these worlds were inhabited in
proportionroportion to the number of inhabitants
uldwellingvelling upon oarour globe the aggregate
number would bobu about 12 billions
but our earth is capable of sustaining at
least temmterr times thetho amount of population
which at present inhabit itp and if the pop-
ulation of the solar system were increased
in the same proportion the numbers would
be swelled totar billions

it certainly is perfectly consistent that
all of these worlds should bobe inhabited
otherwise there would be no use in their
organization for certainly an alloisenilallwise being
would not form such stupendous globes
without having some worthy end or design
in view to form thommthorn and leave them un-
inhabited would no wisdom the
work would be inaiin vinin can we for one
moment suppose that life and intelligence
are confined within the very narrow limits
of our own little globe that all the other
vast orbs of this system exhibit a scene of
barrenness and desolation where no living
beings elsteist to enjoy and appreciate the
beauties and glories of greapreacreationtion such a
clewviewTIOW of the works of the almighty would
teadyready distort hisris perperfectionsfactions and attri-

butesetite the grand object of the creationcreationflon of
worlds Is to people them with living and
intelligent beings who are capable of en
j ing life and happinesstheilshellwhen we reflect then uponpon this system
ofeldsridsworlds wee areaie not totd suppose themthein to be
dreary wastes but consider thetnahembem aaask the
abodes of myriads ot animated beingsbelnas afaj
every grade and speciesclescies from the lowest
to the highest orordersTeer of alairI1
living moving and rejoicing in their sev-
eral spheres of action as on this earth

THEeue ASTEROIDS
the asteroids are small planetary bodies

revolving aroundd the sun between the
orbitsorbit off

gmmars ndd jupiter none of these
bodies were discovered until the present
century theTho great distance between the

i orbits of marsman and jupiter compared with
the distances between the other planetary

orbits gayeveriseis tloetoe6 idideaea that there
should be a planetjinet situasituated I1inri this threat hiine
berval processor bode had detected a sup-
posed law relating to the distancesdFstances of plan
detary from each other As youyon
cede from the sun each planetary orbit ia
found to be nearlyhearly half the distance nhomfrom
the orbit of mercury which the next suc-
ceeding one has thus the interval bA

tween hethe orbits of venus and mercuri4s
one half the interval between those of th
earth and mercury and the inter betbeibit
tween the orbits of the earth andana Mmercuryarcury
Is about one half the intervalinter
of mars and mercury the interval between
the orbitsorbita of jupiter and mercury is about
121 2 the interval between those ofsaturn and
mercury and so on but wienwhen this law
was applied to the interval between mars
and jupiter it was found to nallfail in orderorders 1

that the law might hold good it was calcu-
lated that a planetplano ought to be situated from
mars about one third the distance between
that planet and jupiter

astronomers were so thoroughly convict-
ed of the existence of sachsuch a body that
they actually called a convention in they ear
1800 and resolved to carefully search for the
suspected new world A zone of the heavens
extending several degrees on each side oiof
the ecliptic was divided into twenty four
equal parts and parceled out to as many
observers each of whom was required t 0
thoroughly examine the portion assigned to
him this plan was successful piazzi on
the evening of the first day of the year 1801
discovered the planet ceres after ascer-
taining its distance from the sun it was
found to occupy the position between the
orbits of mars and jupiterjupiter required by
bodes law of planetary distances this
discovery was hailed with joy bbyck the whole
astronomical world the great cchainainaln in the
solar system was filled the discrepancy in
bodes law vanished and the harmony in
the whole planetary system seemed to be
completed

but scarcely had astronomers time to con-
gratulate one another in relation to this
great discovery when they were startled at
the announcement of dr olbers of brem-
en who had on the evening of the of
march 1802 discovered another planet hav-
ing its mean distance and periodic time
almost identical with those of ceres here
was an anomaly presented in the solar sys-
tem two planets having about the samesamis
distances and periods and whose elliptic
orbits actually intercepted each other that
is each planet in different points of its path
was alternately nearer and then further
from the sun than the other this new
planet was called pallaspailas

dr olbersothers conjectured that these two
minute bodies might be fragments of some
greatergreaten planetlanetIanet which by some unknown
cause had be en asunder or broken
in pieces if such a catastrophe ever hap-
pened it must have taken place at one of
the points of the intersections of their
orbits the force necessary to burst
a planet and project the fragments in
different directions so as to pursue
elliptic orbits of various degrees of
eccentricity can be calculated the larger
fragments of such a planet would deviate
from the original path less than the smaller
ones however great the inclinations oftheir
orbits or however eccentric the ellipses
yet they would all intercept each other at
the point where the explosion happbapphappenedened

under the influence of this bold hypoth-
esis astronomers pointed their telescopes to
the opposite constellations cetus and
virgo where the nodes of the two orbits
lie as the most likely place to discover
other fragments and on the and2nd of septem-
ber 1804 mr harding of lilienthaldisdit
covered the planet juno near one of the
points of the intersection of the other two
orbits

dr olbers finding his theory assuming
the air of reality continued hishia researches
with still greater zeal and on the of
march isoz1807 hohe discovered the fourth of
these rupisupposedcosed fragments in the constella-
tion virgo not far from the point of the
intersection of the other three orbits this
planet was named vesta the researches
continued for nearly forty years and no
other fragments were discovered and it
began to be supposed that all thothe smallsmail
bodies revolving in this region were de-
fectedfectea

but on the esth of december 18431845 pro-
fessor hencke of Drdreisenelseneisen discovered
another asteroid which was called astrea
and 0onn july 1847 the same observer
detected another which was called hebehobe
this great success in discovering new
worlds in the vicinity of our own system
excited other astronomers to commence aa
diligent research for these supposed frag-
mentary bodies mr hind of london on
the esth of august 1847 discovered a sev-
enth which was called iris and on the
of october the same year he discovered
the eighth which is calledballed flora andana on
the of april 1848 mr graham of
ireland discovered the ath asteroid which
iais caziacalled metis

duringdaring the last quarter of a century as-
tronomerstronomers have searched the aster re
gioris with unwearied diligence and have
succeeded in enlarging the group until the
number now A D 1871 is about eighty

all of these bodies are extremely small
vesta which Is probably one ofththe elargestlargest
laIs believed d be only miles I1init diameter
junob dihdiadiametermeter is stated to be only about
79 milesmilles and ceres miles it is14 ex-
tremely difficult to measemeasure1te these minute
worlds at so great a distance and conse-
quently these approximations maymaybebe far
from the truth

juno is supposedBupposed to have a rotation uponupon


