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IL.etters to the Editor.'

[Z7%e Editor does not hold himself responsible Jor

 Openions expressed by his corvespondents. Neither
can he undertake to return, nor to correspond with
the wrilers of, rejected manuscripts intended Jor
this or any other part of NATURE. No wnotice is
taren of anonymous communications.]

Quantum Radiation. *

I'nE fraction x/(¢*- 1), by which the quantum
theory of radiation differs from the classical theory,
1s so important that it seemed of interest to study it
for its own sake. I accordingly wrote to my brother
Alfred Lodge, as a pure mathematician, asking him
what he had to say about it. He directed my
attention to some points which may be of interest
to other students of Planck’s theory as expounded
in Great Britain by Dr. Jeans. First, that the
function was studied by John Bernoulli and expanded
In a series involving his particular humbers: and
next, that it is the ratio of simple interest to con-
tinuous compound interest for the same period. Or
in other words, the compound interest A» on E, the
actual basic energy, is equal to the simple interest
on R71; so that £ has to be reduced below the
average value in order to allow compound interest
to be taken on it, while the rate of interest, #, is
apparently dependent on the ratio »/7.

The expansion spoken of above runs thus :

Ix411 ¥ 1

30 4! ' 42 6!

the coefficients being the successive Bernoulli numbers.
A peculiarity of this series is that there are no odd
powers of x after the first ; looking as if everything
outside classical mechanics depended on square
nuinbers, like the radii of Bohr orbits.

Apart ifrom the expansion so well known to pure
mathematicians, the physical suggestion is that while
KT 1s the average energy per degree of freedom per
atom, the actual individual atomic energy £ accumu-
lates continuously at compound interest, the rate of
which is ¥=/»{RT, until some atom has attained the
extra accumulation #», -which it then emits.
‘that E(e*-1)=RTx=hv. |

Interest is compound until it is paid, and then
begins again. Thus £ is first left to grow until 1t
equals Ee¢®; then E(e*- 1) 1s given out, and E is
left to grow again until it again equals Ee®, when
another dividend is paid. |

The accumulating unit is the atom, the energy of

which is RT or 3RT only on the average. The actual
energy rises by the compound interest of thermal
agitation, until an emission occurs from those which
on the ground of probability have reached the
critical stage: small emissions at low frequency,
large emissions —if they can occur—at high fre-
Jqueicy: L .

The energy E is presumably internal electronic
energy, the only kind of distarbanee which can affect
the ether and either radiate or absorb. Tt is doubtless
associated with some particular frequesicy of revo-
lution or internal vibration. Mere molecular or
mechanical energy alone would not radiate (matfer

alone has no link with the ether) ; if it did we should

have the equi-partition law and its troubles. Ewen
the internal mechanism does not radiate szve m
jumps or jerks. Within the atom the energy grows
continuously, but it is given out spasmodically.

All "this is suggestive, and may probably be puz
in an educational manner. I need scarcely emphasise
the singular beauty of the modern theory of black-
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antagonistic to the Einstei

body radiation, and the fundamental way in which
we are beginning to get down to the mode of inter-
action between matter and ether. -

Oriver LobnGs,
May g. DAt

D. G. Miller’s Recent Experiments, and the
| Relativity Theory.

EVIDENCE against the wzlditv of the relativity
theory was unfolded before the annual meeting,
April 28, of the National Academv of Sciences by
Prof, Dayton C. Miller, of the Case School of Applied
Science, who, by a much-refined and improved repeti-
tion of the so-called Michelson-Morlev experiment,
has shown that there is a definite and measurable

‘motion of the earth through the ether.

‘Prof. Miller has obtained on four occasions a small
positive effect at Cleveland, namely, the equivalent of
a velocity of about 2 kilometres per second .at the
altitude of the Case School of ‘Applied Seience, and
about 3 kilometres per second on the level of the
neighbouring hills. Whereas at the altitude of the
Mount Wilson Observatory, in four consecutive ex-
periments spread oui Over fouTr Tears. he obtained
With imcreasing precision a positive result of 1o kilo-
metres per second, mis last result this April justifies
him 1in asserting that the result is correct to swithin
one-half kilometre per second.

I'he technical details of these experiments them-
selves will be described shortly in special papers by
Prof. Miller himself. The purpose of the present
letter is to say a few words about the implications of
these results from the point of view of the relativity
and the ether theories.

In the first place, then, this definite result is entirely

in fact could not be adapted to

Miller bv

radicadly,
In the second place, from the point of izw 57 2-

ether theory, this set of results, as well as all others
previously discovered, are easily explicable by means
of the Stokes’ ether concept, as modified by Planck
and Lorentz, and discussed by the writer in a Phil.
Mag. paper (1919). |
Without entering into the mathematical details
associated with this statement, we may say only that
Prof. Miller’s results, as obtained in Cleveland and
Mount Wilson, are given immediately by the main
property of such an ether, namely, to adhere almost
completely to the surface of the earth, and therefore to
share almost entirely its translational motion over its
surface, and to have a gradually increasing velocity
relative to it when we go higher and higher up. =
In the third place, the result of the recent rofational

~terrestrial experiment at Clearing, Ill., near Chicago,

which gave a full effect associated with the spinning
motion of the earth, can be accounted for by making
the natural assumption that.our globe, being almost
pertectly spherical and having a purely gravitatienal
grip upon the ether, does not appreciably drag it in
its rotatory motion. Also the deflexion of the light
rays’ around the sun to the amount claimed by the
fmstein formula can be easily accounted for by means
of a eompressible ether provided its dielectric constdnt
s redated 4o its density and pressure by a veryv simple
formula published by me a few vears ago mm the
Pa:icsophical Muapazine. | o

I'he amount of additional evidence for the reality

. of Prof. Miller's beautiful results afforded by his tables
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. Washington, D.C., April 30.

Geience,” E. W. M. gives'in NATCRE of

' ‘connexion, the latter being the

‘understand that this mode

of which he laments the absence of any attempt at
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Shewmg the relations of the observed azimuths of |
‘drift to the sidereal time 1s very remarkable.

These

ables indicate a motion of the solar system in a

direction and with a velocity in good accordance with
the-independent results obtained by Dr. Stromberg
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LUuDWIK SILBERSTEIN.

Pylﬁgeny 48§ an 'Indep&ndent“ Science.

as an Independent
20,

1924, a critical review of myv *‘° Geschichie der
Organismen.” Some points in this review cannot
be passed without comment.
Almost at the beginning, the reviewer Sums up
the tenor of the book in the words : the auniho
“ treats of the evolutionary history of every phylum
and contents of the book, nor communicated to the
reader of the review, the fact that ‘¢ Geschichte "—
that is, history—is not ‘dentical with < evolutionary
history. In my mind, the history of organisms tends
to follow three courses, namely: (1) a simple account
according to the chronology of the fossils and to the

UnDER the title Phylogeny

Y
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recent changes of fauna and tiora; (2} showing the
superiority of differentiation and centralisation
(integration, Herbert Spencer}, 1n contrast with the
inferiority of differentiation alone; (3} phvlogenetical
Thus the reviewer apparently dud not

among other things, 1o sccuring, &

Furthermore, the reviewer enumerates two themes,

explanation in the book. Well, the law of re-

_is to be one of the tasks of the o

capitulation is by no means explained in detail, but
«“ the value and the limitations of the evidence from
fossils *’ is discussed m a distinct manner i What o -
fne is one essential respect, namel
accelerated rate
geological formations, and thar where W
vanishes 1n gre-(:mbfﬂ T,
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~amongst them have been
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in the greatest number of fossils the arms are only
broken oft. .

With this, to be sure, I do not
the reviewer’s objection, that the suc: _
ment of asterid larvee is identical with the attachment
of the stalk of the crinoids, can be right ; and here
again, if I may add in short a phylogenetical con-
sideration, 1 should not believe Bury’s and the
reviewer’s phylogeny of the Echinodermata to be
persuading, DOT should I mean that F. Mueller’s
-nd the reviewer's interpretation of the Nauplius
(ancestral) is more suggestive than mine (modified
metatrochophora). As to the Echinodermata, 1 do
not understand how it can be overlooked that by
far the greatest probability is in favour of the origin
of the radiometry of this great phylum in fixation,
since fixation has e tocted all other radiometry, OF,
at any rate, nearly all others, in the animal and vege-
table kingdom, and since Balanoglossus, the creeping
the echinoderms, is not radial. There
18 triking parallelism: annelids—>brachiopods,
enteropneusts—>echinoderms, if w& assume that the
aon-radiometry of the brachiopods has caused lower
vitality or victoriousness and the less modulation of -
these animals also fixed, compared with the echino-
derms. To present such ideas, connected with each
other, though in many Cases partially hypothetical,
and surely to be in future again adapted to the
considerations presented from other points of view,
history of organisms. "
the identification, though only
larva with a Cambrian

— i ]
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wish to deny that
sucker of attach-

approximate, of a living marme

rella, without regard to the question
ether th resting form, perhaps nearly the
ing-link between branchiopods and trilobites,

could have been mentioned in the book.
V. I'RANZ.
7o0l. Inst. and Phylet. Museum,

Jena.

» of being understood 1 two

a general descriptive account,
chair of phylogeny in his university, 1
| » »* in the latter

wk. 1 gather that he intended to bring phylo-

wﬁlqpﬂmhxmdaﬁﬂnmth fossil discoveries ;

a ilsis aimn 1 20w in entire Sy mpathy with him, however
wxess may have attended his efforts.

gect of my review was thus to point out that

tie theory must remain a matter of personal

antil the foundations on which it should rest
cassed and defined. These foundations are,
to me, three, namely : ‘

When a number of closely allied species

enera are compared together, the more Spe

arek A = e

generalised.

gradually changed as we pass from older io younger
beds, this indicates a {ru M it

1ca ﬁevolutmﬂaxy series. o
(3) When the same larval form is found m the life



