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Mg s an important volume of more

than 750 pages, which Maurice Al-
lais has just published, ie French,
through Editiens Clement juglar (1997,
I fact, it ls the first volume of an icono-
Chastic woark of physics reporting on ex-
perimental researches which, according
10 the authar, will succeed inundermin-
ing the foundations of the-theary of rela-
Ein iy,

Beginning in 1953, Maurice Allais car
ried out a long series of experiments
studwvieg the influence of the Eah's mo-
tipn on tereestrial phenomena, experi-
ments along the lines of the famous
stichelsan-hMorley experiments.

Cine of the most eriginal characteris-
téc s of this work, s that I 75 the work of
&N economist—and not just any econro-
sl Maurice Aflas was awarded the
“abel Prize for econamic science in
TARA. As a matter of fact, Allais's ariens
Tt towards eoonomics was primarily
1oe resultof necessity—World War ll—
st e tells us, in the opening pages of
~'s ook, that he had originally wanted
tedevote himself entirely 1o physics. He
e31 mates that, since 1950, he has spent
& [2ast a quarter of his time in theoreti-
3 ang experimental researches in this
TG

Froem the book's opening [fnes, Allais
ri 15 his colors, assering:

*Thiz work will limit itself 1o the analy-
sis of experimental data, the only real
source o our knowledge, and, in-partic-
ular, 1o the amalysis of the new experi-
mental data which open up pew per-
spectives in four related domains of
reszarch: on the behavior of the pendu-
lurm, on the aptical deviations of sighting
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imstruments and collimators, on the
[hitherta] unremnarked eegulartios in the
experiments of Esclangon, and an like
things in D.C. Miller's interferometric
observations.”

Allais insists, with squal emphasis, on
the fact that, as opposed to other re-
searches of this type, his are based on
very numerous, continuous observa-
ticns, day and night, carried oul owver
long periods of lime:

"The new data deduced from jthese]
experiments . . . appear equally incom-
patible with the theosies of the pre-Rola-
tivistic period, and with the Special or
Geneeal Theory of Relativity,”

This is thus 3 work resolutely “out of
the ardinary,” which is presented (o us
as sueh, graced with a preal number of
citations denoting a profound knowl-
edge of the history of science,

Allais telis us that, early an, ha he-
came convinced that gravitational and
ragnedic actions take place gradually,
mplying the existence of an intermedi-
ate medium: the ether, However, con-
trary o the nation which pre-relativistic
physicists had of the ether, to Allais it
seamed necessary to admil thal this
mizdivm cannot be considered as a svs-
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temn af absalute reference, but thar it is
subject to motion with reference to the
so-called fixed stars.

Eui it is anly very succinctly, thar he
indicates 1o us how he was brought to
making ohservations of the matian of the
*paraconical® pendulum.

Ir huis first researches, starting in 1950,
his intention was to establish, experi-
mentally, a refation belween magnetism
and gravitation, by observing the effect
of 2 magnetic field on the movement of
a pendulum made of a glass ball. These
experiments did not give him significant
results. On the other hand—as happens
s0 tften—the most Interesting thing
came in as sormething subsidiary, merely
noticed, whosa existence had not been
foreseen, and, consegquently, was no
further researched: Namely, that the
movements of the pendulum he first
sturdied, in order 9 compare its motion
ter anpther one, in the absence of a mag-
fetie field, *eould nat be reduced o the
Foucault effect, but presented very im-
portant anomalies, which varied over
time.”

Thiuss it was this unexpected observa-
tian, that led to the researches which
constitiae the subfect of this boak,

Alfais’s Experiments

The pendulum used was character-
ieed by the author as *paraconical” be-
cause its suspension consists of a ball-
bearing,. 6.5 mm in diameter (the
amplitude of release was 0,11 radians,
oy prevent the balkbearing frorm sliding),
i he envelope of the various extreme -
siteens of this pendulurm had the approoe-
imate ferm of a conic surface,

Linlike the Foucault pendulum, in-
stalled nnder the cupola in the Parisian
Pantheon, and because of the pardicular
suspension of Allaic's pendulum, 5 mo-
tion {especially that mation he calls
|eotrogic) with respect to the Earth, is mot
subyjectad to significant forces tending to
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Chearview of the paraconrical pendulum apparatus used by Alfafs,

restare eguilibrium, In fact, in the con-
trary cace of the Foucault pendulon,
where the plane of escillation tums rela-
1w to the Carth (theoretically, femaining
unchanged with respect to the fixed
starsl, a torsignal force develops in the
suspension wire that causes parurba-
tigns in the experiment,

Nothing of the sor s produced in the
case of Allais's pendulum, There, the ori-
entation of the plane af oscillation de-
pends, in principle, in the case of the
“isotropic” pendulum only upan the
structure of the inertlal-gravitational
field—Conohis effects kaving been taken
into acoount.

Allais's experiments were conducted
from 1953 1 1960, in a labaoratory in the
basement of the lron and Steel Research
Institute (IRSIDY) at Saint-CGermain, and,
sarting in 1958, in a subtérranean guarry
{under 57 meters of rock) in Bougival,

The photopraphs of the experimental
apparalut are notl very clear, and a good
seres of drawings would have been
much better, Monetheless, its description
is sufficiently detailed,

Inn coreder toominimixe the couses of o
ror which might have come (ronm the ir-
fegulan wear on thi ball-bearing, it was
changed regularly, The same is teae for
the platiorm on which |t rests.

Thie perndulum was released every 20
mnutes from a position of rest by burn-
ing & sieing. ls movemnent was obsened
for 14 minutes, through a sight calibrated
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to the azimuth of the plane of escilla-
tion, with a precisian on the ordor of o
tenth of a degree. The pendulum was
then stopped and released again after &
minutes, in the plane of the last abserved
aximuth—and this was dane night and
day, during obsenvation sessions during
ane month,

Actually, all of the expiriments of the
first series (during a four-year period),
were done with a sa-called anisatropic
pendulum. This is similar to the ore de-
scribed  abowe, except that in the
anisotropic (unlike the case of the
isotropic), the rotation of ihe plane of os-
cillation was not totally free, but was
linnited 1o 210 grades [400 grades equal
360 degrees.] Moreover, the support for
the systemn was made in such a way that
aslight difference in its elasticity oc-
curred in two perpendicular plangs.
Thus, a slight force tending to restore
equilibrium did exiss, and this tended o
turn the plane of oscillation to an az-
imuth of 171 grades, counting clockwise
fronm duee north,

As a result, whenever the pendulum
was released inoa plane along an az-
imuth ether than 171 grades, the pence-
lum's mation wauld have a stight ten-
dency 1o describe a very flattened
ellipse, Thus, it was the major axis of this
ellipse which became the basis for mea-
surement.

It was thee variation of the azimuth, as
a function of the time, and the orientas
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tien of the respanse 1o the equilibrium.
tending force, which was studied first,
Allais tells us:

*During the eourse of an uninleno ploed
sories of observations, the tendency of
the plane of oscillation was nat o fis it
self in the neighborood of the direction
of anisotropy of the support, for exam-
ples, bt thee waristion of its asimuth as a
function of time, presented isell a5 an
ascillation that appeardd o he very regu-
lar, at least an firsd sight.”

In certain cases, the shoit of the az-
imuth appeared 1o be considerable, and
might have reached 100 grades.

Thus, the choice of experimental crite-
ria that Allais kept for this series of ex-
periments, appears o be somewhat un-
wsual and difficult to discuss, becauwse
the reasons for such 3 choice are not
given in detzil, exceptin a short sub-
chapter that comes later in the book—
pp. 171-182,

Fortunately, a second volume has
been anncunced, which will be perhape
more explicil. A summarny of this book 15
provided ws in the secand part of the
tabie of contents of the paesont volume,

Several Periodicitios Seen

The results of this first series of expoeri-
mienis sho the existence of several pe-
rladicitivs, of which an amalysis has been
made by statistical methods. The grinci-
pal periodicities of 24 hours, and 24
hours and 50 minutes, correspand teo
wavies K1 and 51 inthe theary of tdes.
These are thus classificd as lani-solar by
the authar. VWhat s remarkable, is their
amiplitude.

Chne knowes, ineflect, that the field of
seilar and lunar gravitation must play a
rale in the movement of 3 pendulum at
the surface of the Eirh, but according to
mewtonian theary, later corrected and
updated by relativity theory, these effects
would be very shight, and not of the mag-
nitude found by Allais. This is one of the
reasons thal [is experiments are so inter-
asling. )

Pages 118 to 136 provide us with cal-
culations concerning such phesomena,
fesaked at feom the standpomnt of classical
physics. Then comes an extremely shor
discussion of the possible causes of er-
rar, The anly cavse progosed, and then
refuled, concerns the possible defects in
the level of the platiorm on which the
suspension ball-bearing rests. This Is per-
haps discussed a lintle too summarily,
bt it will be taken up again in the final
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Cluring the 1954 totaf echipse, Allats observed that the pfane of oscillstion of
iz pendulum turned sharply By 15 grades, and then relumed to ils provious

chapter, However, the similitude of the
results obtained at Saint-Cermain, and at
Bougival in the “Blanc Mineral” quarry,
60 maters underground, shows that we
must exclude & host af other potential
culpris,

brv this regard, and to broaden the dis-
cussion, | would pose the following
question: Haw iz it possible, that the gy-
reSCOpIc compass, in such widespread
use today, secnis not 1o have shovwn any-
thing to data, that is at all simifar to Al
|ais’s findings? is it then that the |uri-
solar effect o the pendulum, found by
Allais, does not perturk the gyroscope,
even though the two instruments are
supposed 1o have i comman, the capa-
bility of serving as an angular inertial ref-
erence plang? What must one conclude
from thatd

If there weas still somre doubt aboist the
reality of the effects abserved by Allais,
the remarkable facts that occurred dur-
ing two 2tlipses of the Sun, even though
the authar appears to nrinimize their -
postance, bring oul an element worth
noting to the resulis oof his research taken
a5 & whole, During the course of the first
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eclipse in question (the tatal eclipse of
Iune 30, 1954}, for example, the plane of
ascillation of his pendulum tomed
brusquely by 15 grades, only then to re-
wm 1o s previous azimuth. A analg-
pous effect was ncted during the cclipse
of Oet. 2, 1959
Inertial-Gravitational Equivalence

I the canclusion o his chapter onthe
anisotropic suspensien pendilun, Allais
analyses the arguments posed against
i He then draws from the results ob-
tained, the conelusion that inertial space
is aniscaropic.

Here lies, ils seems Io me, a problem
of interpretation. |s it a question af iner-
tial anizolropy, or of gravilational
anisotrapyd According to general elativ-
ity, one is forced 1o think of inerlia and
gravitation in the sapme breath—Lhat iz
the famous principle called equivalence,
between gravitation and inertia. We far
gt that, evan from the point of view of
relativity, the equivalence is strictly In-
cal.! On an astronomical scale, the
mechanisms which correspond to thecs
tw phenomena must be differentiated,
bacause they do nat have the same di-
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mensional representation, intrinsically
speaking.? The reported anisotropy,
therefore, would seem to be pravita-
ticnal, rather than inertial, because it
seems that the gyroscope is not affected.

In the second phase of his expericnen=
tation, Allais wants to determine in a rig-
crous mannar, the direction of spatial
anisotrapy manifesied, withowt having ta
worry about the anisotropy of his pendu-
[, whenoe he turned this pendelum
inte one that was completely isotropic;
that 3, without any equilibrium-lending
effect inany chosen plane of oscillation,
This required installing some equigment,
quite large and hoavy, that was tested
immediately in a series of comelating ex-
periments. The results he oblained, cor
rabarated the earlier ones,

Thie measurements carried oul during
tha sclipes of 1959, for example, made it
possible to confirm that one effect of
eclipses, is to rotate the plane of oscilla-
tion of the pendulum towards the Moon
and the Sun (p. 216,

In general, there would exist at any
moment,-a preferred direction towards
which the plane af escill stion of the pen-
dulurn wiould tend 1o displace fiself, and
this direction would vane with the course
of tine, a3 a function of the astronamical
conditions of the moment.

The Consequences of His Work

Thus, these results taken topether
would indicate the existence of an
anisotropy of phisical space, where the
direciion is variable ower time, but
whoge mean direction would be ariented
East b West

Adlais bag prowided ws with a detailed
description of these different observa-
tions and caleulations, & deseriptian
which takes the farm of laboratory re-
ports, the study of which, one must say,
15 quite arduous and detailed, because it
requires specialist technical knowledge
beyond that of the average reader, o
£vEN 4 sciantist.

Ais for these minutize inthe exposition
of sach elament of the results, we must
perhaps attribute them to 5 desire for
TiEor, perhaps somewhal exacerbated by
the opposition that he found within the
scientific community, In this regard, Al-
lais tefls us an anecdote, notlacking in
flavor. He cites the following passage
from a rajection leter sent him by Jean
Leray:

“The publication of ydur nites, wher-
ever that ight take place, will cast
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“The new data deduced from
[these] experiments . . .
appear equally incompatible
with the theories of the pre-
Relativistic period, and with
the Special or General
Theory of Relativity.”
—Maurice Allafs

doubit onto:the methods which vou eme
ploy, not only.in the physical, bug alsain
the sconomic sciences; in this sepse,
their publication might bo wseful

Allais adds acerbically: | wondee
what his reaction was when | owas
avearded the Nabel Prize ineconomics.”

Wa murt admit ihat the potes rejected
for publication by Leray, concerned a
very particular subject, whose lechniical
approach seems 1o be only. perfectly un-
deestond amd mastered, by specralists in
topagraphical peography, or by a few
astronomers oroplicians: *The devia-
tians of apticalsights and collimaling
lenses.”

1f gng wére to judge it by the manner
in which Allais expounds his method
andd his resulis af the beginning of Chap-
ter 3, Leray might gediags have been
somewhat right in being reticent. Indeed,
Allais doss net inelude an axplanation 1o
teach us the teshnique that he utifized,
ar the reasons betind it; but; above all,
neither does he give us anything that
might jostify the manngr in which e was
able to Interpret the resulis alaained.,

86 Sumrmer 1995

Herice, theee results and thair final inte
prefations are deliverad to us in crede
Formn, without its being made easy for s
to appreciate, crtically, their validity. it
is clear that Allais wants to be belfeved
o his word. You bave to keep reading
his baok, and than further on, when he
is talking about the experiments of Es
clangen and Miller, you discover some
developments whoss particufars, had
they figured at the head of the chapter in
guestion, would have made it much
miore comprehensible.

That is the majer defect of the book,
aflerwise very afginal and intaresting:
The cart is often put before the horse,
and in order to read the book more eas-
ily, and with pleasure, you have to go
hunting in later chaplers, for what should
have been laid out in the ficse, as a pre-
limireary,

Allais ells us that it was the experi-
meetal work of Esclangon, a5 much a3
that af Miller, which legd him to the cone
clusion of a dissyrametry of optical

The first, published in 1926, concems
40,000 reasurements made in the
course of a sedes of 1530 abservations,
made by day and by night, The experi-
ment involved alignment of & horizontal
wire and its mirror image, sighied
through the teleseape ol the Strashourg
observatory: This series of observations
wias cartied oul first in the direction
nartheast: and then norinwest, A system-
atic difference was found in the readings
in the two dirgetions, a differenee which
depenided upon the mean sidereal lime
ol the perod of absenvation, and which
corezponded to 2 sinusoidal fluctuation
with 2 pericd of 24 sidereal hours. The
eonclusion ta be drawn fronm these ob-
servations, thus; wauld be that space is
optically anizolropic,

Daylon Miller's Experiments

The interferometric abservations of
Miller proceed fram the same philoso-
phy. They were carried out betwien
1925 and 1926 al the:dount Wilsen Ob-
servatory in California. They were all in
the tradition of the celelraled experi-
monts of Michelson and Morloy, Henge,
their aim was 1o determing if it were pod-
sibile to experimentally discarn a transia-
tion of the Earth with respect to the ether,
by using. interferometry to measure its
velfocity, Allais does tell us, this e veny
explicitly, the methodology and results
of theze researches, démonstrating that
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there again, the expediment came town
ter measuring the velocity of Hght, in two
perpendicutar directions. However, un-
like the preceding experiments carried
ol at Mount Wilson—and he insists on
this point=here the observations were
carried cut, fnoa completely continuous
manner, toall azimuths, and at every
moment of day and night, over long pe-
rigds of time: Thiss, he considers thede
experiments mave decisive, than those o
birief duration, which were used for the
confirmation of the sotropic propaga-
tion of light,

Allais then applies Rimsel 165 sonipe.
lous study of the results, the which pee-
mit Bl Lo iselate the peaodicities not
perceived by the authors of the obsena-
tions, in particelar, a semi-annwal and
anntal periadicity in sidereal time, not
nosiced by Miller,

Beginning wilh these anabyies, Allais
notes the great cobenence that exists
lrehwesn the ahsenvations of his pendi-
lums, the aptical ebservations with
telescope sights. the observations of Es
clangon, and the interferomesric ohsers
vations of Miller—a coherence whose
principal characteristic is that these ex-
jaks o very srfong correlation with the
position of the Earth in its orbit.

Allais concludes feam this, that any
theory thal rests on foundations which
are incompatible with the tlemporal pe-
rindicities and pattems that he estab-
fished (Relativity Theary, for examplel,
rhst berejected, and that the pessibil-
ity of determining the position of the
Earth im [ts orbit, by purely terrestrial
axporiments, would follow from what
has already been demoenstrated exper-
mernially.

Conclustarn

Space must thus be considered as en-
denwed with an aniseliopy caused by the
stars and the solar system, with the resul:
that, contrary to what s now believed,
the velocity of light wauld not be the
same in all directions, The differences
noted would e as much as on the ander
of 10-%, that is, about 3 km/fsec. (It
shauld be mentioned, that that velacity,
i5 within the range-of error in measuring
the speed of light, faresean by Ao Kaglee,
for evample.)

S it we agree with the author, these
conclusions would impose a relun
the-conception of an intesmediacy mi-
liew, that is 1o say the ether of Fresnef, of
Faraday or Maxwell—but with this dif.
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feremce: that gne should consider the
regliam a5 itself being able 1o be the lo-
cus of relative motion.

This is clearly an affirmation which
gaes wholly against the réigning con-
cepts of current physics. AL this tme, in
fact, the ostracism of the anti-relativists
has ne prarailel; except for the osiracism
that 1ermerly was applied against the
wriginal proponents.of refalivity,

severtheless, even il Maurice Allais
were wiong-—which merils discussion,
necause it imvolves experimental facis—
Allais's baok 15 of great Interest, If only
because of the wealth of the author's
ensdition. One must hope that this great
ok will Bave a disterbution commen-
surate with the importance of the prob-
lems that it raises, and that the dead-
weighl of “scientific correciness” will
not, in this case, become a hermetically
sealed cover for the book. [ Maurice
Allais turns out to be right, his work

would lead to 3 major scientific revolu-
fian.

We awiais with irmpatience the appear-
ance of the second volume.of this wark.
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lish by Marielle Hammet Kronberg and
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