Should the Laws of Gravitation Be Reconsidered?

Part ll—Experiments in Connection With
the Abnormalities Noted in the Motion of the
Paraconical Pendulum With an Anisotropic Support

Maurice F. C. Allais

Ecole Naticnale Supérieure des Mines, Paris

Parl T (published in the September issue) reviewed and inferpreled the abnormalities observed in the molion of o para-

conical pendulum on an anisofropic suppori.

Part IT describes experiments in connection wiih these abnormalities—relating them lo phenomena noled in mechanics,
optics, and eleciromagnelism-—and concludes that they can be accounted for “only by considering the existence of a new

field.”

THE IREEGULARITIES cobserved in the motion
of a paracomnical pendultun om an anisotropic support, ghose
order of magnitude is of approximately a few millionths of gravity,
do not in fact disagree with any of the experimental resulls ar-
rived at cither in the astronomical domains or on the earth’s
surface. -

The periodic irregular components of the pendulum motion
appear to be in connection with the irregularities cncountered
during the study of multiple mechanical, optical, and electro-
magnetic phenomena—particularly in Michelson, Morley, and
Miller’s teste—and all these irrcgularities can probably be at-
tribnited to the same single source.

It would be advisable fo continue the experimental study of
these phenomena by continuous measurements over a period of
at least 1 month. Such a study is of great interest for the de-
velopment of a unitary theory on gravitation, electromagnetism,
and guanta.

Theory

Part 1 outlined the very remarkable abmormalities
evinced by the motion of a paraconical pendulum with
an anisotropic support. These abnormalities appear
to reveal some shortcomings in the currently accepted
laws of gravitation.

When theory hLas been verified by countless facts,
it is impossible to modify it slightly. In the first
place, an attempt must be made at relating the new
facts observed to the already known phenomena.
H this appears to be impossible, which indeed is the
case as I indicated, one is justified in wondering whether
the abnormalities so noted can be assumed to be
isolated or, again, whether they can he related to other
abnormalities already noted elsewhere.

(A} Abnormalities Noted in the Classical Foucault
Experiment

The bibliography of cxperimental research on the
Foucault pendulum is extensive, but any search
through it cannot fail to reveal two facts:

(1) There is a great scarcity of really significant
Dapers.

(2) The numerical data on the results obtained are
very few.

The ouly impertant experiments on the conical
pendulum with numerical data on the findings are,
to our knowledge, thase of Bravais (1851), Willigen
(18683), Kamerling Cnnes (1879), Longden {1919), and
Dasannacharya (1937-1939).

The experiments conducted by Bravais bore on the
motion of the circular pendulum; those of Willigen,
on the conical pendulum; those of Kamerling Onnes,
on the asymmetrical pendulum; those of Longden,
on various types of supports; while those of Dasanna-
charya bear on the influence of the support. The very
best study by far, both from the experimental and
theoretical standpoints, is that of Kamerling Onnes.**

Taken as a whole, these investigations strike us by
the relative scarcity of observational data. To my
knowledge, the motion of the Foucault pendulum never
was observed continuously, day and night, over a pertod
of time of about o month. Foucault himself never
published the results of his findings other than in a
general form, ! and it is truly surprising to read, im the
very hand of so eminent an experimenter: “Even
though the amplitude of the oscillations decreases
rather rapidly, they are still large enough, some five
or six hours later, to reveal a deviation which is, by
then, of B0 to 70 degrees,” 1% or again: ‘‘Watch m band,
it can be secn that, in Paris, the deviation is one degree
in five minutes.’’ 1

Even though a number of spectacular experiments
have been carried out (1852, the Pantheon, Paris;
1852, Cologne Cathedral; 1902, the Pantheon, Paris;
1904, Hall of Justice, Brussels; about 1930, 5t. Isaac
Cathedral, Leningrad; 1951, Hall of Justice, Brusscls;
1955, United Natious building, New York!?), nowhere
could 1 find the numerical series corresponding to the
observations made. This is a detail which, to say the
least, 13 surprising.
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The only series I was able to find were {ragmentary,
but they all include substemiial abnormalities, which
are generally ascribed to defects in the support. They
do give a Foucault effect, bui only on an average.

Finally, and to such an extent as might be possible
on the strength of the information currently available,
nobody ever achieved a perfect —w sin A rotation other
than on averages denived from numerous series of
observations.

All the numerical serics of observations now avail-
able—and, incidentally, there is a very small number
of them-—reveal, on the contrary, some variations in
the rate of rotation-as a function of time.

Having brought out these facts, I do not believe
it would be amiss to clanfy the following:

(1) The mean curve of our elementary experiments
bearing on a connected series has exactly the Foucdult
slope as its tangent at the origin, when the oscillation
is in a plane.

Thus our experiments are not by any means in
contradiction with the general result of Foucault’s
experiment as has been claimed all too often,

{2) The support used for the pendulum is anisotrapic,
and it tends, on the whole, to bring back the plane of
oscillation to a given direction.

The effect of this anisotropy is, on the one hand, to
compensate the Foucanlt effect on an average during
a 14-min. experiment and, on the other hand, to cause
the development of ellipses, whereas, in Foucault's
classical experiment, these are nearly planes.

Now there is every reason to believe that the phenom-
ena noted, if they are not due to elliptical oscillutions,
are at the very least amplificd by them, so that it is
cntirely possible for the disturbance to bave a zero
effect when the trajectory is plane, and a substantial
effect a5 soon as the trajectory is elliptical.

{3) The pendulumn used is a shor? one, the length of
which is about ! meter against several meters, indced
several tens of meters, as in the experiments conducted
by Foucault and those who followed him. It is a
known fact that it is very difficult to achieve the
Foucault effect with short pendulums. Abnormalities
are nearly alwuys noted.

(4) "The pendulum used can rofate about itself, whereas,
in the Foucault pendulum, it is bound to the wire
which carries it.

{(5) The motion of the pendulum used was observed
withou! any single interruption, day and night, for
periods running to about a month. This never was
the case with the Foucault pendulum.

Erom all these indications, it is quite clear #hat
nothing 1n the result of my experiments runs contrary lo
those obfained earlier. All the earlier results, on the
contrary, consistently show that there are abnormalities
with respect to which we were quite remiss up to date
so far as the investigation of them is concerned.

{B) Abnormalities Noted in the Realm of Mechanics
The abnormalities noted in the motion of the para-
conic. T pendulum strike me as being closcly related
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with the difficulties or abnormalities encountered whep
one has to account for a number of dynamic phcnomma'
which, until now, still kave to be explained :

(1) Abnormalities in the tide theory.!

(2) Motions of the top of the Eiffel Tower.®

(3) Size of the deviations to the south noted on
falling bogdies.

(4) Vanations in the amplitude of the deviationg to
the east noted on falling bodies. >

(5) Abnormalities noted in the action of terrestriy
rotation on the flow of liquids (Tumlirz's experiments) 2t

(6) Abnormahties noted in the motion of the hor.
zontal gyroscope of Foppl.*

(7) Abnormalities noted in the experiments carrieg
out with the isotomeograph.™

(8) Abnormalities noted in experiments carried oyt
with a suspended puiley.®

(9) Various abnormalities noted in the geophysical

measurements, ascribed until now to experimenty]
€rrors. -
(10) The apparently unaccountable results obtained
by Louis Pasteur {General, French Medical Corps)
in his experiments on the oscillation of the pendulum
(1954).%

(11) Remarkable characteristics of the solar system,
for which there has been, until now, no satisfactory
explanation.”

To these abnormalities—which are related to motion
—we should add the static types:

{1} The abnormalities of gravity. There is an
excess of gravity over the ocean and a deficiency above
the continents. The theory of isostasis provided only
a pseundoexplanation of this, in my view.?

(2) The abnormalities in the experiments on New-
tonian attraction. There is, on the one hand, some
absorption of gravity (experiments of Majorana®),
but also—and mainly—a variation of the Newtonan
force according to the medium where it is exercised
{Cremieu's experiments™),

Accuracy of the Yerification of the Laws of Grovifation

It is not without interest, ut this point, to investigate
the acceracy with which the laws of gravitation are
verified, botk in the realm of astronomy and on the
surface of the earth. This may come as a great surprise,
but &ll the treatises of mechanics and astronomy remain
notoriously sitent on this fundamental question.
This is a very significant gap in our knowledge and an
obvious deficiency from the standpoint of scientific
discipline. Any law is devoid of significance if we do
not know with what degree of accuracy it has been
verified.

(@) Accuracy of the Asironamical Verification of the
Postulates of Meckanics

The fundamental laws of mechanics at the surfac®
of the earth are due to an extrapolativn of the results
obtained in astronomy; it is not without interest
therefore, to ascertain the accuracy with which thes
laws actually are verified.















