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produced. Cosmie flint and steel have met and
struck a spark of marvellous brillianey. The
iden of the formalion of this bedy is all-im-
portant and basie, the correlation has been ealiled
““The Theory ol the Third Body.”’

We know that some hundred million stars ean
be photegraphed in the Milky Way. These suns
must he of all ages—young, mature. ava oll
Some are dead; thore ave possibly morve dead
than living. The suns are travelnng in fwo
great streams in oppesite directions. They at-
fract each other as they pass, so that collisious
are likely to oecur. Suns are more like.y to
graze than micet fair. As they approreh ome
another they get up thc incredible spesl of
hundreds of miles a sceond, henee clearly 1he
graze docs not stop the stars, The eoalesced
third Budy possesses many wonderful prope-ties;
it spins, it sorts its ntows, and it is abnormally
bot; it has many times ewore energy than 1 eau
vetain, therefore it exploies. Thus a graze ol
suns produces three bodiss: two revolving setn
suns or variable stars. nnd o thivd explosively
hot body whieh is a temporary star. This star
appenrs‘smd(lllcnl_v. expands for a time, and is
finally dissipnted inte atomic dust

At the time of its greatest luminosity the
star is thousands of times as brilliant as the
sun., Nearly all the energy of the graze is con-
fined to this third body. The conception of the
formation of a third body belongs to the seience
of weehanies; .t 15 a problem in engincering
and not of ordinary astronomy, Hence the men
whe study the sturs have missed the 1dea, and,
although they have spont a great amount .Oi
thouglt on collis'ons, it appears that the idea
of the third body has never been debated, as
w0 mention n. it ean be found in astroncwical
literntere. The amazing seb of ageneles that are
at work in the third body, due to ifs abnormal
energy, the unbalanced momentom of its 1);1_1'1‘,5,
the vatying velocity of its d'ffurent chemical
c.emenis ronders ity formation an cvent ot sur-
passing jmportance. The light elcments smove
so fast as to ny completely away—they go to
lay the foundations of new cosmig systems,
{vose of moderate weight form great gas shells
called planctary nebulae; und the heavy atoms
and metals combine with oxygen and form
nieteorie  swarms. The greater the muss of
the praziug suns the higher the tewonerature
of the third body. The smalier the raiio that
is cut off the more quickly and move eom-
plete!y is the new star dissipated. No matter
Low small the ratio eut off, the temperature of
the wcw Dbody is just as high as though the
whoe of the mass of tho stas had ealided. Tae
temperatare of a givin element inereases ns
the mass of the colliding sums iz greater. Tuus
Nova Persei (the great new star of 1801} wns
n very small graze, Perbaps less than omne-
twentieth was torn from two very massive dead
suns, whilst the new star in the Charviot wus
[robably a graze of as mach as one-fifth of two
dead suns of small mass.

PTossihiv that most wonderful of all temporary
stars, the Pilgrim, was u deep graze of very
massive suns. We read that in November 1572
Tycho Brahe, who was studying the stars in
his Danish home, was astenished to behold =«
rew star of extraordinavy brilliapey in  the
constellation Cassiopeia. It must liave appeared
quite suddenly. for Tycho hetieved it was not
visibie an hour hefore he noticed il When
first soen it was very brilllant; it soom beeame
mote brilliant than Sicvius, rivalled Jupiter, was
even hrighter than Venus at quadrature, and
became so bright it eould be seen at noonday.
It wus fixed 1n spaee at true stellay distanee,
awd was thercfore the most britliant body of
the entive henvens. Probably it gave oft over
a hudeedd thousaud fimes as wueh dgat as the
s, aen v short time it began to dim’nish
in infensity, in w few wmonths it was only 2
sty of the seoomd wgmitude, sl in seventeen
wenths lad  faded completely  away. TFully
twenty sach sudden appearances of stars are
recarded, some within the last few yenrs, bul
except the new star of the new century these
were not prominent objects, telescopes being
needed 1o observe them properly. Yer so mur-
vedously  bhave pholugraphy and the spectro-
scope ndded to the power of the telescope that
these vpoints of light lhave given us stellar
information whicth ihe brilitani visitazts of the
post mever afforded us. All observation teils
the same story of sudden appearance, tem-
porary incrcase of brillianecy, rapid and often
complcte disappearance. A new star is a giant
sun that has been suddenly bern, a body of sur-

passing brillianee and ineonceivable size torn
from twa eolliding dead suns,

The dbar'e idea of the theory of partial im-
paet is thus simple. Tt is that ftwo grazing
snns strike off a cosmie spark of great bril-
Tianey: the snns travel past one another, each
with a flery sear, a pair of variable stars
Thase twa vavinbles will frequently be wedded
bv the attraction of the new third bodv, and
the pair wll breome n nermanent double star.
Sneh is the simnlicitv of the basie conception.
whilst on flie other hand. sa eomplex are the
ennflieting forces set at svork by the graze
that the resulting vhenomena secm to have no
end. Numeraus  hranches of ehemistry, of
thermao-dynamies, soeetroseonv, and otber ad-
vaneed poritons of physies and mechanies are
Iatd under contribution. Ordinary mathematies
seem  ineomnetent fp o solve the probloms, and
new graphies of gravitation have had to be
designed to deal with the suobieet, and partial
imnart of sums is only the first step of the
whole correlation. Some elementary atoms are
hundreds of times the mass of others yet at
the same temneratnre ench possesses the same
energy. What thev lack in mass thev make
un in motion, so that a Tieht atom like hvdrogen
has ineredihly greater chance fo eseape than has
the atom of Teod. The stanendonglvy hot fhird
hrdv ie a vast blazing hanfive that is exonanding
a million mites an hour whilst the light atoms
are sometimes obzerverd to meve a thousani
miles an “henr. Thus these light atoms eseape
the snrface and form wvast engohering shells, $he
atoms actnally flving awnv into the emnty parts
of snace. there to Jav the foundstions of ofher
fpamie  mvstemas.

Atoms not moving so fast may form wvast
shel’ls of gas Tomown as planetary nebulae,
whilst the slow-moving heavy atoms mav not
eseane ot all, hmi form rofating meteorie
swarms, These swarms. if small, may become
camets, and. if stupendously large, may after
ponntless nges berome the beautifnl star elusters
thot form sneh magnificent objeets when secn
throngh our mndern giant telescopes. Thus, this
one apparently destructive eveni—the tearing
callisions of {wo dead suns—is full of maost
wonderful constructive power. This one event
must prodoce a temporary star and two variabla
stars. It must dissipste matter; it may form
ensphering gas shells, or planetary nebuvlac: it
mav originate meteoric swarms, comets, ov star
cinsters.  This basie parct of the theory of the
thivd bhodv is considered by some experts to be
abhsolutelv  demonstroted. The light enrve—
the waviatinns of light with time—eorresponds
exneily witl: the dedneed vhvsieal phenomena.
New stars give n wowlerful and characteristic
sneebrnin of  heautiful  manv-coloured  shaded
hlaze bands so characteristie that many new
stars have heen dizsenvored by fheir peruliar
spectra.  Quite, recentle, within six weeks, these
abpermal echaracteristic speetra have enabled
three mnew stars to he discovered, yet these
spectra, whieh are quite inexnlicuble on any
other theory, ean actnaliy be deduced from the
theory of the third ba: Of eourse, the theory
suggests that wheve new stnvs have appeared we
should sometimes sce wvarinble stars left. In
1670 Antheam sav o temporary star, and there,
in the wverv place, now exists a star that is
actually wvariable and another suspected of
variability, Variable stars ave somwe times in
pairg, as we should expect them to be; mdeed, so
many are so that some law must have paired
them, Double stars nre often variable and
actually  somctimes doubly variable. Both
variable and donble stars are associafed with
nebulans matter, as we should expect.  Planctary
nebulae are frequently sphere in sphere and
often have o nebilous star, double star, or
meteorie swarm at their eentre.

Thus there is no single type of evidence of
the aceuracy of this part of the theory, but the
farts have been found that have beon looked
for. The evidence has accumulated wuntil a
Cambridge Wrangler, My, Gifford, who woen the
Hersehel Scholarship, says: “‘That in 1878 the
facts on which the impact theory velied were
few, though sufliciently  striking; now  they
are inmumerable, It hias hoad many of its pre-
dietions verified by subsequent discoveries, in
2 manncr as siriking as the fulfilment of the
prediciions of Mendelicfl, based on the periedic
law."" Whilst Professor Rutherford savs: ¢*The
theory of cosmical nnpaet of Professor Bicker-
ton is, in my opinion, tho only satisfactory way
of acconnting for the remnrkable phenomena
observed at the time of the appearance of a new

that grew for countless ages.

star. . . The theory i3 a genuine contribution
to seience,’” He algo ealled it an excellent work-
ing hypothesis, Tt is az a working hypothesis
it should he uvsed, to guide research. Seme as-
tronomers have believed that if this theory han
heen used as a working hypothesis from its
ineeption thirty years ago astromomy woull
vears age have been where it is now. There
seem to be but few branches of astrenomy npon
whicl it does not throw light.

Tmpacts may fake place between every class
of body and system in the universe. Star elus-
ters may collide with g'ant snns, with nebulae,
or with other star elusters; dead sans with vivid
stars; euch of these mav u'lide with the most
varied systems. The graw: may be slight or
deep, or the eollision may be complete. Each
and every one of these varietics of impaet have
their representative in the universe. Tven
cosmie systems of the order of our galactie uni-
verse may coliide. The eonfiguration of our
own universe is of snch a charaeter as to render
it certain that it is made up of two svsiems that
ages ago began to interpenetrate and eollide,
By collisien a great ecentral furnace was formel]
The millions of
stars and systems clesed in about the ecireum-
ference of this vast fire vntil the pressure wis
sn enormous it blew out the polar eap of
nebalae. Then by the flight of its atoms it
binrnt itself eut. The lessened attraction then
allowed the vast deuble spiral of stars of the
Milky Way to oxtend itself to its present
dimeus‘ons. The two majestic streams of stars
in stately proeession, quite recently diseovered,
show the residval motion of the two original
cosmic systems that went to the building of our
universe, each star being leld in leash by the
attraction of the mighty whole. Is not the
vast eentre of light in the great spiral uebulac.
in Andromeds, just such a central furnace. even
uow blazing? May wet the two ‘“Clouds of
Mageilan®’ be systems on fhe road to collision
and rebirth?

Still the subject is mot exhaunsted. Complex
inter-acting agencies may bo traced on and on
until the whole scheme of creation is unfolded.
We then realise the eyele of the eternal heavens,
in which we have no evidence of a beginning or
promise of an end—a cosmic whole, infinite and
imwmortal, This, then, is the scope of the
partial impaet theory of evolution. It finds
astronamy a chaos of faets and converts it infn
a classical system. If finds no gencrailv ac-
cepted theory of the genesis of & single body
or system in the universe, and leaves but lew
untold. The interpretation of spectograms will
tell the chemical physieigt the reseit of the
great experiments Nature is making in those
wondrons lehorafories—the stars and  glowing
nebulae of the heavens. The scores on seores of
new principles deduced throw light on many
branenes of chemistry, physies, and mechanies,
especially on spectroscopy.  When all th
prineipls are known and used technology must
advanee Dby leaps and bounds, whilst the sub-
stitut’on of the theory of an immortal cosmoes
for the dismal deetrine of eternal deanth will
kill the prevailing pessimism of the present and
replace it with an optimistic phelosophy that
will eause men to grapple with the dire pro-
blems of to-day and show that pain and misery
are but Nature’s mode of telling us that owr
lives are not congonant with the Iaws of Gou
With a right mode of Jife mankind will attain to
his wondrous birthright a Ife of suceessful
achievement, made jovous by the sympathetfie
appreciation of his fellows.

The question rvemains, how shall this masf
hopefnl theory be made known to scicneet
Eminent seientisis are generally specialists piek-
ing up mnew fibres of knowledge and spinning
these into beautiful threads. Their whole time
is thus oveupied in extemding speeial lines of
knowledge, But a generalisation is the weav-
ing of many of these beautiful threads to form
the fabric of ecorrelated seience. The work of
tue speciaidst is not this weaving, his work
heing the diseovery. of new Luowledge itsell.
Yet theories are valuable, they secm actually to
be the landmarks of human progrvess. Whose
werk, then, is it to test and plaee the hall-mark
upon sueh theories? Clearly it belongs to all
the branches involved; clearly it is the work
of a Conferoneg, which might fitly, T think, be
convened by the Royal Colonial Institute—one
in whieh the scieniific author shall meet the
mathematieal astronomer, the engineer, the
astrophysicist, the chemist, the spectroscopist.

(To be continued.}




