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THE LUMINIFEROUS ATHER.

Two properties of the luminiferous
mther appear to be known and measura-
ble with a high degrea of accuracy. One
is ita ability to transmit light at the rate
of 186,800 mules per second,* and the
other its ability to trapsmit from the sun
to the earth a definite mmount of heat
energy.

In regard to the lntter, Herschel found,
from a series of experiments, that the di-
rect heat of the sun, received on & body
&t the carth capable of absorbing and re-
taining it, ia competent to melt an inch
in thickness of ice every two hours and
thirteen minutes. This is equivalent to
nearly 71 foot-pounds of energy per sec-
ond. '

* Professor Michelson feand the veloeity of Haht to
. haﬂ.ﬂ&mmm_parmndlnilr and B58% mabets

In & vacuun, glving an index of refraction of 1,000,085
“Jpnroal of Arts and Bclencs,t 188, vol xwiil., p.
&0,
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In 18388 M. Pouillet found that the
heat energy transmitted from the sun to
the earth would, if none were absorbed
by our atmoephers, raise 1,76 grammes
of water 1° C. in one minute on each
sguare centimeter of the earth normally
exposed to the rays of the sun.®

This is equivalent to 83.5 loot-pounds
- ol energy per second, and 18 the valne

used by Sir William Thomson in deter-

mining the probable dm::mt}" of the
sther.t Later determinations of the
value of the solar constant by MM. Soret,

Crova, sand Violle have made it as hgh as

2.2 to 2.5 celories. But the most recent,

a8 well as the most rolisble, determing-

tion iz by Professor 8. P. Langley, who
brought to lns service the most refined
apparatus yet used for thie purpoee, and
secured hie dats under favorable condi-
tione ; from which the value is found to
be 28+ calories} with some uncertainty
nh]] ramammg in regard to the first figure

mmmmm.mmvﬂppm—m

Jowt— % Y Trans. Roy. So0. of Edinbargh,” vol. xxt, part 1.

= Am. Joteen. of Arie and Scelemce, Marah, 16888, p. 184,
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of the demmsal We will conmder it as
exactly 2.8 in this analysis, according to
which, there being 7,000 grains in a pound
and 16.432 grains in & gramme, wo have
for the equivalent emergy

28x15482 9 TTax144
T000 6 D.IB6R60
1338 foot-pounds
per second for each square foot of surface
normally exposed to the enn'sarays, which
value we will nse. Bayond theso facts,
no progress can be made without an as-
snmption. Computatione have been made
of the density, and also of the elasticity,
of the mther founded on the most arbi-
trary, and in some cases the most ex-
travagant, hypotheses, Thus, Herschel
estimated the atress (elasticity) to ex-
caed
17 x 10°=(17,000,000,000} pounds

per square inch ; *
and this high anthority has doubtless
caused it to be widely accepted as ap-

= & Familiar Leactores, ™ j. 260



proximately correet. But his analysis
was founded upon the assumption that
. the density of the mther was the same as
that of air at sea level, which is not only
arbitrary, but so contrary to what we
should expect fromw its non-resisting quali-
ties, an to leave hig conclusion of no
value. That authoralso erred in agsuming
that the tensions of gases were as the
wave-veloaties in each, mstead of the
mean agquare of the velocity of the mole-
enles of a self-apitated gos; but this is
nunimportant, a8 it happens to bea matter
of quality rather than of quantity. Her-
schel adds, *Considered saecording to
any hypothesis, it is impoesible to eseape
the conclusion that the mther is nnder
great stress,” We hope to sbow that this
conclusion is not warranted ; that a great
_ atress necessitates n great density: but
that both may be excoedingly amell. A
great density of the mther not only pre-
sents great physical difficulties, but, as
we hope to show, is inconsistent with the
uniform elasticity and demsity of the
mther whieh it i8 Dbelieved to possess;




(f

and every consideration would lead ome
to accept the lowest density econsistent
with those qualities which would ensble
it to perform fonetions producing known
resnlte,

In & work on the “Physice of Zther,”
by 8. Tolver Preston, it is eatimated that
the probable inferior limit of the tension
of the mther is 500 tons per square inch,
& very small valne compared with that of
Herschel's. But the hypothesis upon
which thia sothor founded his analysis
was—1Lhe temgion of the smther exceeds
the force necessary to separate the atoma
of oxygen and hydrogen in & molecule of
water ; as if the atoms were forced to-
gether by the pressure of the mther, as
two Magdeburg hemispheres are forced
together by the external air when there
is a vaconm between them. This assump-
tion is also gratuitous, and is rejected for
want of a rational foundation.

Young remarks: *“The luminiferous
sether pervading all space 18 not only high-
ly ala.st.w, but absolutely solid."* We are

* = Young's Works," vol, . p 415,
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not certain in what sense this anthor con-
#idered it as molid; but if it be in the
sense that the particles retain their rels-
tive positions, and do not perform excnr-
aions as they do in hguids, it is a mere
hypothesis, which may or may not have a
raal existenes. If it bein the sense that the
particles suffer less resistance to a trans-
verse than to a longitudinal movement,
there sre some grounds for the state-
ment, a8 shown m circolarly-polanized
hight. Bars of solids are more essily
twisted than elongated, and, generally,
the shearing resistance is less than for a
direct stress, It certanly cannot be
claimed that the eompressibility of the
miner {(in case we conld capture a guan-
tity of it) is lese than that of solids.

Hir Williamm Thomson made & more
plansible hypotheais, by assuming that
“the maximom displascement of the mole-
cales of the mther in the transmission
of heat energy was 4 of & wave length of
light, the average of which may be taken
a8 gylyp of an inch” Hence the dis-
placement was-assumed to be gyplgyy of



