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tems that are now and have been for ages, under-
going whirling impact. This has at Iast been con
firmed by observation, in the double drift of two
majestic streams of stars, deseribed by Sir David
Gill before the British Assoeiation.

It is omnly during the last few years that
Bickerton’s ideas, and even some of his phrases
have been finding their way into astronomical
works,

Newncomb, in ‘“The Btars,’’ 1902, gives a whole
chapter to the stiucture of the universe and yet
the most likely form, the spiral, he entirely omits
to eousider. But this 1dea appears without any
reference to ity originator im two or three books
published last year.

In s ‘¢ Astronomical Essays’’ Gore gives an
entire chapter to ‘‘The New Cosmogony,’’ by

which he means the ‘‘P'anetesimal Hypothesis'’ of
Chambkerlain and Moulten The essential part
of this theory is that suns and systems are evolved
from spiral nebulae. A spiral nebula, he says, may
possibly have been formed by the *‘grazing eol-
lision’? of two solil masses, or by the near ap-
yroach of two bright stars. Thus the importance
of the spiral in stellar evolution is becoming re-
cognised more and move.

In discussing any theory of cosmical evolution
to-dav the question naturally oceurs to the mind:
‘‘How will it be affected by the aceeptance of
the electron theory, whieh ig causing ws to modify
our idens on so many fundamental points? Will
the electron theory supersede the theory of im-
pact?

Probably quite the reverse. It will doubtless
enlarge and extend it in some directions, but by
direeting attention to i, will be more likely to
lend to its earlier recognition. The electron
theory shows us that we have in the matter about
vs an epitome of the visible universe. A smalf
portion of the atmosphere or of any comparatively
rare gas, affords a model of our great galaxy,
whilst & tiny solid organism may he a miniature
copy of the great nebula in Andromeda, which is
probably a universe munch mightier and more won-
derful than ours.

Mouern researches are all tending to show the
unjty, infinity and immortality of the cosmos.
Pournier d’Albe in his delightful book, ‘‘Twe
New Worlds,”’ gives very good ressons for such
a belief.

In <“The New Knowledge,’’ published last year,
Professor R. K. Duncan says: ‘‘The heavy ele-
mentc of matter are undergoing & steady and in-
evitable decomposition with the contimuous pro-
duetion of inter-elemental energy. Now, if the
lighte: elements were at the same time undergo
ing the reverse process, were, in faect, synthesizing
themselves into the heavy elements with the ab-
sorption of energy so that as much energy was
collected up by them in their growth as was
“‘wasted’’ by the decomposition of the heavy
elements in their decay, the universe of matter
would keep its available energy eonstant; it
wou'd constitute a conservative system, having
neither beginning nor end.’’ Thus we find in the
infra world an exact parallel to selective mole-
eular escape and the aggregating power of a high
potential in ours, and the omne leads to the
permanence of matier as the other to the stability
of the cosmos,

We bave, then, m the impaet theory as developed
by Fiufessor Bickerton a remarkahly complete ex-
planrtion of the manifo'd processes at work in the
visible universe. During the thirty years it has
becn seeking recognition it has kad none of its
deduetons contradicied On the contrary, it has
been able to prediet the sequenee of most eomplex
phenvmena many years bhefore they were econ-
firmed by observation. Surely such a theory is
worthy of serious eonsideration. It is so fertile
in snpgesting new directions for reseaich that had
it been aceepted as a working hypothesis a quarter
of & eentury ago there cam be no doubt that it
wou'd have proved a most important faelor in
accelerating astronomical progress.

Another Appreciation.
C. W. Adams,

{To the Editor of PROGEESS )

Bir,~~It is recorded of Bir lsaae Newton, that,
when asked how it was that he had gained such
a thorough knowledge of the law of gravitation,
which binds the whole universe together, he re-
plied: ““By making it continwally the subjcet of
my thoughts '’ Tlus is the method pursued by
every true student of scienmee, and tlere is no
doubt that Professor Biekerton has made the
‘‘Evolution of the Cosmos’’ the subject of his
thoughts for the last thirty years. dnring which
period, in season and out of season, he has never
ceased to proclaim his firm belief in the birth of
new world from the collision of old ones. I have

read with very great pleasure, and inereasing in-
terest, the lucid articles trom Professor Bicker-
ton’s pen, that have appeared in three succes
sive issues of ProcrEss, during tbe months of
April. May and June, 1n which he proves, step
by step, that all the phenomena of a2 new star
can be satigtactorrly explained by his theory.

But ‘‘a prophet has no honour 1n his own
eouniry,”’ and frequently not in his owr lifetime,
ag it was in the ease of Galileo, who was thrown
into prison and otherwise persecuted, because he
agserted that the earth moved round the sum, and
not pice verse.

A few years ago I was :eading up the subiject
of periodic and temporary stars 1n a standard
work on astronomy, where it was stated that the
observed phenomena had been explained by four
different hypotheses which I need not give here,
as the article conciuded with the statement that
not one of these hypotheses would satistactorily
aeeount for the various ehanges thaf had been
observed,

Now, Professor Bickeiton’s theory accounts m
a most wonderful manner for every change that
has been chserved 1n temporary and yariable stars;
and not only that, but as long as & quarter of a
century ago, he actually predicted what would be
the successive changes observed in the appearance
of a new star, ard his predictions were verified
a most 1emarkable manner in the case of the two
stars Nova Persei and Nova Aurigae,

For my own part 1 never aecept the conelusions
come to by sonio of the greatest thinkers of the
present day, that the ultimate <oom of the Sun,
Moon and Stars, in faet, of the whole visible uni-
verse, was that they should ‘‘go out into b'ackness
and darkness for eser.’’ Surely the Creator of
the universe, in His infinite wisdom, wonld nnt
make a system that was hable to ‘‘run down’’ like
a common eclock,

Tt seems very strange that a theory that ex-
plains so many details of the evolution of the
Cosmas (and in sueh a safisfaetory manner),
should not have met with a more ready aceeptance
from the seentific world; and the only reason I
can assign for such a state of things, is the feeling
of jealonsy among professional men that a man
who iz not a professional astrenomer should venture
to eritieise their writings, and strike out info an
entirely new line of thought.

But this is not all that Professor Biekerton has
to ecomplain of. I have myself noticed in various
magazines of late years, articles from different
writers giving variations of Professor Bickerton’s
ideas on the asubject, but putting them forward
as their own. I had no doubt when T read them
that they were inspiied by Professor Bickerton’s
writings, and I notiufied him, through the post on
each oeccasion, so that he might take the necessavy
steps to assert his claim as the oniginal expounder
of the ideas put forward.

It is the duty of every eitizen of New Zealand
$0 do s best to see that we render ‘“honour to
whom honour ig due,’’ and not leave the vindica-
tion of Professor Bickerton’s clamms fo the next
genciation —T am, ete,

C W Apawums.

Professor Bickerton in Reply.

{(To tan Editor, PROGRESS )

SBir-—T have to thank Dr Kennedy for takmg
the trouble of tiymg to uwndersiand impaet. That
80 able an astionomer shonld have misunderstood
so mueh, teils me that s assertion is nght, that
the theory is far fiom heing as simple as I think
it is. I suppose that 1t is a natural error that an
originator should think his woik sunple; eclearly
1t must be gimple to himself, or it would not have
oecurred to mim, T will trv to make some of the
ideas plainer, but many of Dr Iennedy’s mis-
coneeptionus are elearly due to oversights in his own
reading. Thus of the spectra of temporary stars
he says T only explain two, yet T fully explained
the eause of the Dlack line spectrum; the canse
both of the hroad blaze bands, and of their dark
companions I showed in detail why the black
lines died out without Iessening displacement, and
why the biaze lines lasted months withont lessen-
ing width, and the cause of the final planctary
nebular speetrum.  Dr. Kennedy suggests that
shells expanding under pressure, would not con-
tinnously expand, but T show the expansion of the
shells is due to atom sorting, not to pressure, and T
showed eclearly why the veloeity will not ap-
preciably diminish,

I did not explain why some of the bands had
dark lines down their centre. This ig a common
peculiarity of spectra, and due to several causes,
I did not explain 1t, as it is not especially char-
acteristic of new stars I, however, suggested a
revolving moleeular swarm. A bright nueleus shin-
ing throngh a revolving shell of vapour, would be
cue nav 0 which sueh a result would he produced.

With this exception, so easily explained, there is
no single case of the many sequences of speetya
that Dr Kennedy 1efers to, but was actually de-
serihed in Qetail in ProorEss.  For dynamieal
reasons they were placed in different articles, and
this ig probably the reason my critic bas over-
logked some of them.

Dr. Keunedy objects to the illustratian of the
term ‘‘Kinetol.?”” From the definition he gives, it
15 elear he m-sses 1ts meaning altogether. Had he
read carefully, e eould not possibly have called
tle exact illustiations I gave in PrOGrESS (‘ab-
gurd.”’ Energy is half the square of the velocity
multiplied by the mass. Xaneto! is half the
squate of the veloeity—in other words, the energy
of unit mass. Tle distance a body can travel
agaimnst umform giavitation is the kinetol; henee
the examples I gave of doing work against
gravity. Molecules of hydrogen and oxygen at
the same temperature have equal eneigy. whilst
the kinetol of hydrogen is sixteen times tlat of
oxygen, that is to say, a hydrogen atom will travel
sixtecn times as far as oxygenm against uniform
gravity. A hydrogen atom, at the same tem-
perature as an oxygen atom, although it has the
same energy has four times the veloeity, yet it has
sixteen times the chance of escape, that is six-
teen times tbe kiretol. Kinetol is a new dyna-
mical term of supreme importanee in simplifying
problems of projectiles and in making molecular
astro-physics plam, Kinetol explains the per-
sistenee of the speed of hydrogen in temporary
stars, a continnity of umform speed that qs
proied by the constant digplacement of the black
bands and the constant width of the blaze bands.
Adithongh thrs persistence was foretold thirty
years age, it has puzzled, and is still puzzling,
other asironomers, besides Dr. Kennedy, perhaps
more than any other discovery connected with
temporary stars. For any given clementary gas.
the kinetol is proportional to the temperature. In
differant gases at the same temperature, kinetol
s inversely proportional to their atomic weight.
At the same temperature hydrogen has about ten
times the mean velocity of the other elements, In
a small ratio thirad body, the hydrogen may have
one hundred times as muaeh kinetol as will caase
it to eseape, henmee it will have a final kinetol of
one ninety-minth of the whole. Baeh atom wilt
keep this permanently unless it loses it by doing
some kind of work. ’

The whole theory of selective molecular eseape,
that is, of atom sorting, depends on kinetol, The
time 1t takes to oceur depends om the velogity,
but the actual separation depends on the varied
kipetol of the elements at the same temperatnre
Consequently, almost all the sequences of the
varied phenomena of the spectra of new stavs,
being phages of atom sorting, depend on kinetol.
The actual displacements and widths of the bands
depend on veloeity, but the primary eause is the
unequal distributien of energy betweer equal
masses of different elements. In other words,
on the different energies of unit masses, that is, on
the kinetol.

With egard to the different widths of the hapds,
due to diffetent elements 1eferred to by Dr Ken-
medy, photographs show that the different widths
of the band actually are in the speetra What
elements they beloug to, T do not know. T have
sent seores of letters, asking people, but I do not
get answers I suppese my communieations do
not appears simple to them, and as they come from
a ‘‘nobodvy’’ they go into the waste paper basket,
I believe the respeet Dr Keonedy’s good work has
gained for him in the astronomical world would
enable him to get the lines idexntified OQf course,
if as Lockyer thinks, caleinm and other elements
break up at stellay temperature, then {hese
‘“prote’’ elements will bave higher kinetol than
those calenlated fiom our present idea of mdivisible
atoms. That is where a coireet theory comes in.
It correlates knowledge As Sir David Gill sog-
gests, astronomers will give sueh information about
molecules to physicists when onee the speetra of
new stais is read aright, as to over-repay the debt
we now owe them. We can deduce the kiretol from
the speed identified by the width of bard. From
that deduce the atomic weight of the ‘‘proto’’
elements.

Is it possible that this tremendous pressure of hun-
dreds of millions of atmospheres and temperatures
of many scores of millions of degrees may cause
the elements of small atomic weight to absorb
energy, and be locked inmto ‘‘proto’’ elements,
which, as the temperature cools, become the ele-
ments themselves? It wounld be a wonderful cor-
relation if it were so.

Besides these points discussed, Dr. Kennpedy
says, that before I can consider the theory de-
monstrated, there are many things I must explain.
I have read everything I can find about new stars,
vet there is absolutely no point that T know of
that the theory is not eompetent to explain—
Yours, ete.,

A. H. BICKERTON.

Wainoni Park, Chustchureh.



