90

CANADIAN MAGAZINE OF SCIENCE

{dune, 1883,

e

THE HEAT OF THE SUN.
BY ERNESC I COUK, B.SC. (LUND.), F.C.S.

(Centinued from page 147 )

1

’ The additions wlnch the sun has received during these
| times must have caused a great change in the periods
I of planetary rovolution and 1t 1s hardly possible to
avoid the conclusion that 1f such is taking placo, that
soma cvidence of it would have been found ere this,

Considerations somoewhat of this nature induced the
h great German philosopher Ielmholtz to discard tho

theory and to propoce in its stead one founded on the
heat given out by the contracting of the body of the
sun and hence called the contraction theory. Speak-
ing of this theory ina receut lecture at New York,
Prof. Young of Vermont, says: It is the one held
by most scientific men and is one which [ think will
be found more than half true.”  Without entirely on-
dorsing Prof. Young's words, thers can be no doubt
that we have 1 it a thoroughly competent cause to
produce the eflects.

Starting at the beginning, llclmholtz assumes tho
truth of Laplace’s great conception known as the Ne-
bular Hypothesis. This theory supposes, as 1s well
known, that at one time millions of years azo, the
wholo of the matter composing the varions members of
the solar svsteln together with any interplanetary sub-
stanco which may oxist was diffused in space in the
form of highly rarefied gas, The only kuown cause
capable of keeping such materials in such a condition
is heat and it is thus further assumed that the whole
of the heat in our system together with alarge quaatity
which has been wasted in space (i.o. space beyund the
confines of the orint of Neptune) was stored up in the
nebulous matter in the form of latent heat. This
highly rarefied .aatter gradually radiated its heat into
space, and in con<equence hegan to dimnnish in bulk,
and at the same time to increase in specific gravity.
Planets and satellites began to form out of it, and the
process of cooling and contraction continued until the
system assumed its present condition. In this process,
assuming the specific heat of the condensing matter to
he equal to that of water, Helimholt7 ealenlates that the
q heat given vut would raise the temperature 28,000 -

OO0 © centigrade. What then has become of this
mmense amount of heatd  All of 1, exeept a very
small fraction has been radiated into stellar spaes, and
practically lost amid the vast recesses which exist be-
tween subs or between tho satellites of suns. The
small fraction has been interccpted by the matter of
some of the planetay hodiea and it= energy, or some
portion of it used up in rearranging the matenals of
the planet. In this way perhaps the vast store of
energy which the depusits of earbonaceous matter 1n
the carth pussess, may hLave Lien derived frum the
condentation of the nelmions matter, and was employed
at ono time in keeping tne molecules of that substance
in a state of vibration. But the process of cundensa-
ting having gene on from the remotest times up to the
present dues not stup here.  Helmblioltz supposes it to
to he still going en, and m this way he accounts for
the heat which we and our fellow worlds
derive from the sun. Accerding o this themy the
cantral orb is vadiating heat into epace at the enormous
rate indicated at the commercement of this paper and
is heing conled by the loss thus experienced.  In con-
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seyquence of the cooling the materials compusing the
sun must neeupy less space and consequently its dia-
metor hecomes less.

Morcuver the more rapid the shrinkago the greater |
the amount of heat radiated. Or, in other words;
knowing the amount of 2adiation taking place, the
woight and volume of the raliating body and its spe-
cific beat, it is pussiblo to caleulate the rate of shrin
Kage necessary w heop up the energy exponded, With
ot going farther the supetfizial realer would at once
diseard the theory as untenable, ¢ Iere, he would say,
vou hLavo the sun emitting radiant energy at this
enormous rate which has been demoustrably, not di-
minished during Listoric times and has propably con-
tinued for 20,000,000 years ; and all produced by the
shrinkage of his substance  Why loug ere this he
would have shruk into a cold dead mass.”

Jut let no one imagine the celebrated German guilty
of want of care in examining the subjoct. IHe has
made the calculation indicated alwve, and he proves
that & shrinking of the sun’s diameter by ;5.3,4th of
its present length (ie. 88 miles) would produce an
amount of euergy capable of kesping up the solar
emission at the present rate for 2,000 years. But if
the sun be suppused tu go on contracting, and its spe-
cific gravity to go on increasing until it equals that of
our earth, then Ilelnholtz shows that the heat evolved
would supply the sun with energy for no less than
17,000,000 years! In brief outlino this is the cele-
brated theory of contraction. Simple in it assump-
tions, and quite competent to fulfil tha demands made
upon it, it is not a matter of surprise that it is held by
many of the first thinkers of our time, Yet we cannot
help thinking that two considerations weigh heavily
againgt it. First, the researches of modern spectio-
scopy seem to indicate that we have in the sun an
mtensely hot nucleus surronnded by an atmosphere or
shell of less intensely heated matter. Now 1f the heat
1s pruduced by condensativn the whole body would be
equally heated, and consequently no such partial sepa-
ration wuuld take place. Also the formation of a
nucleus is diflicult of explanation on such a theory for
although the temperatura of the nurleus may be greater,
the actual Feat an the =olar atmousphere must he greater.
Secondly as S-imens has puinted out, the heat being
prodaced throughout the mass must reach tho surface
by conduction.and convection. Bat we know of no
substanco capable of conducting the immense amount
of heat which we hind being radiated.

THE RIGENERATIVE THEORY.

This theory, which T have su named because of its
most characteristic feature, 1s at present hterally and
abrolutely in its infancy. It first saw the hght in
March, 1882, having been proposed in a paper entitled
tho ** Conservauon of Solar lunergy,” read before the
Royal Society of Lundon, Ly Dr. C. W, Siemens, F.R.S,
the great electrician, and president for th Briush
Assceiation for 1832-83.

It essentially differs from all the other theories, in
that 1t supposes the action of the sun in sending out
light and heat to be eternal.  The precoding causes
which we have considered, yield the sun energy
enoagh to last hiun for millions ot vears. This one
affurds « cause which ils author cunsiders will last for
ever. But if 1t is to last for ever, then it is a physical
impossibility that anything should be used up or
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