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EDITORIAL

Rethinking the Laws of Gravitation

o best appreciate the significance of

Prof, Maurice Allais"s report in this is-
sue on his eiperiments with the para-
conical pendulum, itis helpful, and even
essential, to loolk back at somé of the
naw little known work on gravilation
cartied out by leading figures in 19th
ceniury physics. Only in that way, by -
examining the arigin and history of the
subject, can the widespread prejudices
and misperceptions embedded in con-
temparary thinking be uprooted,

The first thing one must know in ap-
proaching this subject, is that Mew-
ton's farmulation {there exists a force
of antraction between all badies in the
universe, whose stranpth {5 inversely
proportional to the square of the dis-
tance botween them), was always con-
tested by a leading curment within sci-
entific thought. Almost a century
hefare Mewion, Jahannes Kepler had
recognized the Inverse square law of
atteaction; he regarded it anly as.a mi-
nor mathematical congequence of his
seminal discoveries conceming the
arrangement-and mations of the bodies
in the solar system,

‘Occult Forces”

In Mewlons gwn time, Gottiried Leib-
iz, as spokesman for the leading faction
of continental physicists, oriticized Mew:
ton {2 notorious practitioner of alchemy
and the black artsh for reintroducing, with
Ris concept of gravitation, the scholastic
conception of "occult forces” inta sci-
ence. The hegemany of Mewtan's view,
over that of Kepler and Leibniz, was es-
tablished onby after a concerted and po-
litically motivated effort by the British
Royal Society to discredil Lelbniz, by
falscly attacking his original discovery of
the infinitesimal caloulus. (Leibniz was
the Tikely candidate for British Prime Man-
ister befare the accession of George | of
Hanaver.) Even sa, further advances in
mathematical physics were acoom-
plished by the students and collaborators
of Leibniz, such as the famous Bernoulli
brothers, Rritish science, meanwhile, la-
bored in the darkness of the Mewitanian
“methad of Fluxions” for more than a
century, until the callaboeratien of [ohn
Herschel and Charles Babbage brought
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enlightenment to Cambridge in The
1830,

For those who had grown to aocepl
Mewton's "occult foree,” the mathiemat-
ical formulation of the laws of physics
appeared, by the early 19th cenlury,
hawe gained a cortain symmelry and ele-
gance araund the conception of “central
forces,” The altractive, and repulsive,
farces betwesn the presumed elemen-
tary particles of static electricity and
magaetism had been shown to chey the
same jnverse sopuare faw as did the grav-
itational attraction hypothesized by
Hewton.

Ampire's Revolution

André-Marie Ampere's wink between
1820 and 1526 pot all that in doube. Fol-
towing on Oemsted’s 1819 discovery that
elactricity from o battery had the power
to change thie arientation of 3 magnetic
compass needle, Ampire wont 1o wark
1o determine the kaw govenning the pelas
ticrship between two aimaost infinitesi-
mal elements of electdical current, He
came torthe inescapable canclusion, that
thie force between twe current elements
is solely dependent on the imeerse square
of the distance only in the special case
that the line connecting their centers
make angles of 90 degrees with the di-
rection of each of the elements. In every
other case, the angle between the cur-
rent elements must be taken inta account
in determining the force; acconding toa
faw which Ampére deduced from care-
ful experimentation. |t even resulls that
at a cerain critical angle, the afractive
force may become repulsive, and vice
verea, giving rize 1o what is now referred
1o a5 the Ampére longitudinal force.

A whale branch of mathematical
analysis, known as potential theary,
which rested on the assumption of 2 cen-
teal force obeying the inverse square law,
was now in need of revision. Becogniz:
ing the deep implications for mathemati-
cal physics, Carl Friedrich Gauss, with
the assictance of Wilhelm Weber, under-
tock an experimental program, begin-
fing 1829-1830, to verify the Ampére
deductions. The resulty were positive. In
an 1846 paper, Weber subsumed the
phenomenon of inducticn (ot known to
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Amperel in his conceplion of alectrady.
namic actien, 2nd reformulbated the fun-
samental electrical law in a form in
« moch the force between electrical parti-
a4 was shown o be dependent on their
3 stance, their relative velocities ang ace
eloratinn, and 2 constant, ¢!

Since matier was thoupht to consist af
slecirical particles, the Weber law im-
Shiend thiat the relative motions of large
nadies; such as planets, with respect 1o
the Sun, might generate a force of anrac-
ton ar repulsion beyvond the already
known gravitational effect, Among the
anomafies in planstary motions ot fully
explicable by the postulate of gravita-
tinn, the advance of the perihalion of
Mercury was high on the list. In 1864,
the astronomer C. Seegers of Coltingen
published a paper deriving the anom-
Mows variation of Mercury’'s orbit frpm
Waeber's alecteical law,? This waork was
continteer] by Schiehner in Leipzig and
Tisserand in France.?

The ‘Mossolts Force’

Vieber himsell ook a different lack, In
a posthumadsly published work, probz-
[y dating fram the 1880s, he examines
the relatinnship of his slectrical law to
grivilation, His point of departure was
the hypothesis af OLF, Mossotti (abaut
18300, that the gravitational attraction
resulls from a very slight excessin the
force of attraction between unlike elee-
trical particles, gver the force of repul-
sinen bebween |ike elecirical paricles. As-
suming bodies to consist of equal
~umhers of positively and nagatively
*seged electneal particles, this would
acoording o Coulomby's Law, in a
sor g -agtive furce, proportional o the
MEss ot the bodies and the inverse
scuare of thair distance,

Weber attermnpled to measure the
"rossott torce” eaperimentally, using
strongly charged spheres, but was un-
able to come 10 a definite comclusion.
Monetheless, his speculations an the
subject led him to conjecture an electri-
cal aulbaw principle for the perindic
table, much in advance of his timet

At the beginning of this century, the
Swiss physicist Walther Ritz, a pionesr
in the study of atomic specira, proposed
that the orbital motion of electrons
would generate an atiractive force, ac-
coeding 1o the Weber law, which would
not be cancalled oul by the random ay-
crawe arrentation of alomic axes. How-
ever. Hitzsulfered a tragic early duath,

#
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aned was unable 1o follow thraugh on
these ideas.,

In the Philasophical Fragments of
Bernhard Riemann, the brilliant student
of Causs and Weber, we find a different
and entirely unique approach to the
probiem, Riemann makes a fundamen-
tal, entalagical critique of Newtanian
gravitation, echoing Leibniz: The reduc-
tionist concepls of seli-evident exten-
sion (space), and elementarity (mass),
must be superseded by a hylozoic con-
cept: A “particle” is the place in space
whene matter flows into, and out of, ex-
Istenice, by a process semewhat analo-
gous to the pulling up of a thought from
memory.S These ideas were not pyur-
sued, Riemann died early in 1866, after
which a fload tide of reductionism, em-
piricism, and positivism overwhalmed.
and nearly drowned, his intellectual
legacy.

Although we tooch on some of the
leading thinkers of the last century, we
can anly scratch the surface, Qur point
is not to offer a complete review of the
thearles of geavitation, but to deman-
strate the impoverished level to which
our theory has fallen taday. Already in
1826, Ampare’s work had both deman-
steated a fundamental flaw in the the-
ory of gravitation, and opened the way
to a-solution unifying our conceptions
of gravity, electricity, and

wark in physics by reference 1o his con-
tribution in the Spring 1998 issue of 215t
Century, particularly Allais"s summary
statement, “Cn My Experiments in
Phiysics, 1932:1960," which appears on

pages 32-34,
—Laurence Hecht

Hodag

1, Winen in 1855, Wobar and Rablmugch, with the
assistance of Bernhard Alamann, datasmined
1he vaiue of tal conalant (nenceborh kooen 2
o Webar canstanf) bo ba egerglativi with 1he
webocity of light Jr vacwe, (he essance o what
corilemamiany textioak wisdom loday presanls.
as e wak of Lamne and Engtain wis aleoady
BT,

2. Da modu perurbatipndiLages anelerim 26-
unidkimm Tegeits electradynaimcan WERE RN AL
Saten dvrbianney (O tha motions and postur-
bations al 1ho plenals inthe solar system ag-
corging te Wober's slealrodymsamas Ew).

4. Sur fa Mouvament das Plansies sisodr du
Sodoil A apeas Iy ioi slaciodyasmigue de We
B

4, Afrgady in 1870, Weber had shown thal his
atactrical law bed o the senclusion 1hat 1ha
“Coulamb rapelsion” of like parictos i avar-
comi at a canain criical fength, wheoh, for neg-
atively cherged pariclas, he showed 1o be
il B3 e fuprstion now known 0% tha shas-
sical elovinon maus, This ks most infaresting In
wiawe ol i common assetion by {oday's ex-
peris Ihal the sleeiron was only didcovarsd
gaveral docadas laar by L4, Thompsan ol
Cambridge, (500 Lawmonca Hecht, “The Alomic
Scionca Textbooks Don't Teach: The Swgnil-
cENea of (ha 1945 Gauss-Waber Carraspen-
denea,” et Comiury. Fall 1855, p. 31.)

5, an Engish translabion of Rsmann's Philogophi-
cal Fragmanss™ appears In Z{st Cenluny, Winter
1535-19094; p. 50.

the atom. Taday, nearly
two centuries later, we are
further than ever from such
a unifying conception. We
noit only do not krow; we
virually forbid that the
question be asked.

‘We thus welcome in this
Iszue the contributiaon by
Prof, Maurice Alais, who
dared te challepge the
deadly complacency on the
subject of gravitation with a
careful experimental re-
seanch program carried aul
from 1953 1o 1958. Al-
though the results ware pith-
lished ina U5, journal in
14959, al the request of
rocket scientist Wernher
won Braun, they have be-
come virlually unknown to-
day. They are oo important
ter remain thus ignored. The
reader will gain a deeper
appreciation of Prof, Allais's

On ar‘t:-r‘ﬁr.-‘, heg f&WW& it f.'m:-.
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Review Miller’s Work to
Combat Relativity Virus

To the Editor:
I juist hinished your Spring 1998 coaver
stary |"The Expenmaents of Dayton .
Miller{1923-1928) and the Theary of
Relativity,” p. 26] by Maurice Allals,

1 am one of those who has been of the
opiniod that the evidence suppoing the
wave theary of light should not be so
fightly dismissed, although the phenam-
ena that helped: create guanium theory
can ngt be lightly dismissed either.

Until | read your anicles § was not
aweare of the Miller experiments. Bow |
am of the opintan that you Jre correct in
urging a camplete review of Miller's
werk, to combat those who are Infected
with the felativity Virust Further, the ex-
periments should be ron under different
conditions, as the nature of an “ether®-
type medium would certainly lock the
medismn into the surrounding environ-
ment. Embedding the experiment in can-
erete would vield null re-
SUlIS, jUSL-RS 3R aFF-MOLIGn
detector imbedded in the
ground would not detect the
presence af 4 hurrlcane gut-
side thi rbom!

Unfornately, it will 1ake
more than Miller's experi-
ment o convinoe some, jusk
as simple observatians wene
insufficient at the turn of the
cenury when Plate Tecton-
tcs was first propotied by se-
riaus peologists, I just
seems ta show that some
people, educated though
they may be, are stili afraid
of standing up and being
counted, for fear of losing
their pasition. It is nowon-
der that progress has been
5o slew in some Gields.

What iz needed is an ex-
periment that directly de-
tects the etfer in such a way
a5 tobe nearty irrefutable,
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Michelson-Morley-Miller:

The following experiment | dreamed ep
some years ago might qualify:

Using a fiberoptic “cable” looped
araund, and very near, a flywheel, check
the attenuation of the transmitted light
with the fiywheal running versas th fly-
wheel stopped.,

The beauty of this is thal air currents
from the lywhes! would not affect re-
sules, a5 they might in othee such experi-
ments. Alse, gresl sensitivily can be
achieved by using several miles of fiber
in circular loops. What might happen is
that the lght path in the fibers will be al-
tered to hit the side wall with a greater
incident angle, thereby increasing the at-
tenuation, and resulting in 2 measuratle
Iss of light intensity.

Al one tirme, | had kopes of perfarming
the experiment mysall, but have not
Been able to do so. Besides, no one pays
attenition 1 engineers, right?

it, infact, a spinning flywheel is throw-
ing off the ethee—il it in effiect pumping!
I it {5 pumping, then it can be deflected.
if it can be deilected, than || might be
channeted and cregte a “drive” through
whal is currently called a vacuum!

B.E. Johnson
Issaqauh, Washingran
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In Defense of
Special Relativity

To the Editor;

| subscribed to 218 Cenfurs magas
zine because of its good articles an the
history of science, & subjeet matter of
my special interest, since 1 am a physi-
cisl, now retired lage, 7o Unlonus
reately, with the Spring 1998 issue, | telt
a deception, Why? When | was in active
research at the Physics Depariment of
the Institute Tecnoldgice de Arroniu-
tiea (San josé dos Campas, SP, Brazil), |
had puhlished several papers an rela-
tivistic cosmalogy in international scien-
tific jowrnals, (1 sma member of the
Amearican Association for the Advance-
meat af Sciepce, the American Physical
Society, and the Mew York Academy af
Scisnces.) Thusg, a8 a theoretical physi-
eist, | clisagree strongly with the French
economist Maurice Allais, who thinks
he can discredit Einstein’s theory of spe.
chal relativity, Allais’s vigswepoing of the
genesis of the special theary of relativin
is completely wrong,

First af 3ll, the Michelsan-Morley ex-
peecirment 15 not the expenmental bags of
Einstein's ideas. In his celebiaed paper
of 1903 (On the Electrody-
namics of Moving Bodies,® in
Principlps of Relativity, Dover,
19231, Einstein formulates twa
furdamental  hypotheses,
wihich afterwards became car-
nerstones of relativistic dy-
namics; the principle of reia-
tivity, and the light principle.
These bwo axioms wers fors
mulated by Einstemn alter a
thearetical amalysis o the e
satizfactory. status inherent o
classical electmodvnamics, In
relation to space reference
frames. Binslein was therr fn-
formed of several experiments
{not only Michelson's) dealing
with aitemps 1o measure the
mation of the Earth eelatively
1 the ether, However, he
made po deseiipion or analy-
e .ol those experiments, In
Eimstein's words:

“Examples of this sor, to-
gether with the unswccessiul
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The Coverup

e e o descover any molion of the
=i relatively to the ‘fight mediom,”
2wdaeil thal the phenomena of electra-
Semarnos, as well 3 of mechanics, pos-
teis ro praperies corresponding to the
e o absolute rest”

Mate that Einslein dossn't mantion the
experiment of Michefion-Money. From
his conjectures on that tnsarisfactary
thecretical siwation of electrodynamics,
he postilated the two fundamental prin-
ciples of special ralativity. From the fwao
principles, he deduced the faws of rans-
formation between inertial reference
frames. Mow, these bws, deduced from
his two fundamental postulates, are ex
actly 1the Lorent: tendfarmation aqiia-
trans obtained by the lader through a
coemplelely defferont way fram Maxwell's
field eguations, Einstein had then no
snowledge of Lorentz's feat, which was
cone same months before, M, Allais’s
statement that “lollewing Lorentz, Ein-
stetn developad his Theary of Relativ-
ity,” is highly erroneous,

Maurice Allais invokes the famous
Crayion Miller experiment of 1933, a
version of Michelson’s test, in arder 1o
destirane the theary of special refativity,
as if it reseed on that laboratory verifica-
tien. Fiest, led me recall an episternolagi-
cal principle: A single laboratory experi-
MEnt is Bt 4 serious argument againgd a
thewry whose different predicted effects
are corroborated with high accuracy
through a constallation of Bboratony sxs
perimenis, This reminds me af the Por-
upuese saving, “wmad sdandaorinha nio
e vordo (Ma single martin-bird doesn't
ProfdUce sUmemes)

Miller's expariment s that single
nrartin-bard, for a galaxy of scientifle e
periments fulfills with high precision
several predictions of relativistic dys
namics: Modeen physics of high energy
processes, quantum field theories, and
particle (hearies are unthinkable with-
oul relativistic dynamics. There s an
owverllow of experiments washing away
Miller's solitary experimoent,

Lt me remind you that 12 experi-
monts drom the 19th century to the
kennedy-Thorndyke experiment of
1932 tPhys, Rew., Vol 42, p. 4000, were
comsistently Tnterpreted by Einstein’s
predicions, Several of those experi-

LETTERS

ments were tentatively interpraied
at the beginning by ad hoo hy-
potheses, Bul it happened that
whenever one of those hypotheses
seemed (0 render an experiment
understandalle, nonetheless it en-
teroel imto contradicticn with in-
other of those hypotheses. The
considered hypotheses such as the
partial éther drag, total ether drag,
Lewentz-Fitzgerald contraction, and
gagn, were completely discredited
tPanofaky=Phillips, Classical Elec-
Irécily and Magnelism, Addison-
Wieshay, 19062,

Cnly Einstaln's theory was able
to el careler in that chaos of exper-
iments, badly tackled with isolated
ad hoc hypotheses. A theory was
neaded, nod isolated hypotheses,
and Einstein’s was fhat thoary,

W miugt be suspicious of pae.
ple without scientific education, who
adventure Lo Criticize highly specialized
scientific subject matiers. Unfortu-
nately, 215t Century accepted an econ-
omist Mobel Prize winner, nota physi-
cist, b chiscredit a physical theory of the
highest importance in modern physics.
I Maurice Allais's arguiments possessed
really sousd scientific status, It could
have been published in a physics jours
agl, But he published bhis ideas against
Einstein in a magazing, Aera/Space En-
girteering, nol devoted to science, byt
to technolopgical matiors,

Laurence Hecht's scope to dony the
scientific sertousness of the Shanklang,
MoCuskey, Leone, Kuerti paper {Rey.
Mod, Phys., Vol 27, pn, 167, 1955) s
also unigriunate. When those four ex-
perimental physicisis did their work,
nohody i the physical community had
doubts as to the salidity of Einstein's
scientific achievemant. The four Amers
can physicists, in effect, proved that
Miller's experiment was a lonely mar-
tin-bird that could not produce sum-
rover, aned it was: Mawed.

tay | add the following: MNew tech-
nolagical devices in the last years have
gwven, through the highest aecuracios,
mare empirical corroboration to the
theary of special relativily, Examples:

A group of experimental physiciste at
CERN during 1964 and 1963, wsing
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hagh-eneegy neutral picne, veritéed with
an accuracy of 1.3 = 1072 pedcent {le
second postulate of special relativity
(5cience, Vol 251, p 359, 1991), In
other words, a precision of 120 parts
per million, In 1945, improving 1he
lves-Stillwell west, which comoborates
relativistic aging, a group of physicists
from Denmark and Colorado State Lini-
versity obained a precision of 4 < 1077
percent, that |s, 40 parts per million,
Al i 1985, an updated Kennedy-
Thormdyke experiment by Hall and Hils
vielded a procizion of 7 = 1077 percent.
This resull is acourate by 300-4ald aver
the previous experiment by Eennedy-
Thorndyke (Seimce, Vol, 242, p. 1207,
1M,

The increasing sophistication and ac-
curzcy of measurement in physical lab-
crateries have reduced the Miller gx-
periment 1 he catepory of a prehistoric
ovent. Hence, no “coverup®

It seems 1o me that an epistemalogi-
cal errar |ooms over Allais"s lucubira-
lions—ihis: seientific thearies are ex-
tracted from experiments, The apposite
15 b, A scientist, especially 2 theare:-
ieal physicisd, imagines conjectures at
the start. pa ssing bo formulale hypo-
thetical propositions from which a the-
ory is deduced, A good theoery is pre-
dictive of unknown physical processes
and, as such, allows the possibility of
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