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Hud ZARCH OB ClT GraVITY

by M, Allals

Memolr to coumpets for the yearly -rize of the "Gravity Lesearch Foundation™

Ne decisive progress 1n the fleld of grevity can be accouplished as
lonz as the prssent theory will not be carefuliy resxumnined and new experi-
mental researches will not bs carried out in visw cof deterwining on the
one hand 1f the present theory can bs considered s8 satisfactory, snd this
up to which eprroximation and on the other hand if nsw complementary terms
should be taken into considersation.

The present memoir intends tc briefly account foi:

i

esearch work on the gravity theory in view of taking in%o account on

&)

9
e

Re)
-

~

the one hand the propagzation times and on the other hand an absorption
effect devending on distance.
b) Obgervations riade on the movement of the paraconical pendulum bhorne by

an anisotropie support during the total sun eclipse of June 30th, 1954,

}‘

which tends to suggest the exisgten of a screening eflfect of ths sSun by
the moon, wrnich screenins effect would justify the suggested change to the
sravity theory.
c) periocdical anomalies expericentelly found 1in tie moveneat of the pare-
cohical pendulum,
d) research work cerri=d out on the experimental anomalles previously

gravity on the one hend and on the degree of appyroxi-

7

(R

found in ths field ot

L

wution with which gravity laws have hLeen actually verlfisad on the surface

3

of the earth and in the fiala of astronomy &as well on tle other hand., AS3

a result of the theoretlcal and experimentasl resesrch work carrisd oud un-
der coasideration of a) b) ¢) d) above, it follows that in the pressnt
state of things the present theory of gravity cannot be considered whatso-

sver as filly accounting for observed experimental fzcts, that new research
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work of both theoretical and experimental nature should be undertaken and

that seld research work do condition any decisive progress in the field of

the gravity theory.

I - GEVZERALIZATION OF THE PRESENT GRAVITY TIECRY TC TAXE INTO ¢
ACCOUNT TII'EBS OF PROPAGATION AND CF AN ABSORPTION EFFACT

DAPENDING UECH LISTANCE

1) Cne knows how the indefinlite eguation of newtonian potentials

(1) A¢ +4TKS =0
(where ¢3 desipgnates the newtonlan potential, cf the density and K’ the
constant of universal revity) ras been generalized in two ways, by Lorenz
on the one hund in order to tske 1nto account times of propazation and by
Yukawa on the other hand in order to teke into account a dampiang effect
during propagation. A syunthesis of these two standpoints has been made by

¥r. H6ly who has indicated that the indefinite equation

(2) AP-L O _ 2k 3P _ b *p 4 KS =0
7 ctot? c Ot k@+a |
in which coefficlients ¢ and ~are considered as gonstants admits as a
' "

solution the expression 7

. (k6 to2) g
(3) Plr,x, %)= frEUEE b, t-2) 2" dr

the integral being extended to the whole space and r belng the dlstance
between roints I ( XAy, xy ) and (fl, f»’ f; ). sSiace Eg

considered is euclidian,
In said space the prcpa_ation of disturbances takes place along a
gtralznt line at a constant speed ¢ and with a censtant rate of damping
e, .
This conception is wvery interesting and fuite natural but unfortunately

is valid only in the case of ¢ and k; being constant.

Ry



o Jne can easily show (1) that with the usual tensorisl aot
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souation whichh senerslizes eqiztion (2) in case of variable coefficients

O
o]

aen he written

and that this equation a

e/ R ;) = f B e | . (22N B
15) PLoy Yy, a) = gl k(9,9 )8 (0, . m,. t - L)€ 2 dw

of ;D 4 3 C T/;‘
\
witl ¥
/L (") = / ds
‘\:.\) L b,/)/,;'

u

this intesral bDelng calculated aloig ilae joluing M aud 9 «nd mini-

ta
[
o
(]

g sald integral, together with
f \ 2 I ‘ }‘.vv
\7 ds = ¢, dy dy

v

dherees tne disturbunces represented by ecuation (1) ars propagating

slong & straight l1ine with an iInfinite sieed snd that tre alsturbences

reprassnted by equation (2) ars propagating =loag a strzisht 1liue with a

congtant speed ¢ eand a danpins rate p , the disturbances represented by
LAz . £

equation {4) propagates alous curved trajectories and with = speed and a
damypin-: rate depending :5on the considered polnt and dirzction.

3) Bquation (4) seneralizes squation (L) and cen particularly explain on
the one hand an effect of ~zravity absorption established in the experiments
of ¥ajorana (9) and on the othsr hand suggestsd by the observations nade

on the movemant ¢of the paraconical nmovenmcnt during the total sun eclipse of
June 30th 1954 (3) {(5). It can alsc very simply explain anomalies of gravi-
ty of which a pseudo-explanaticn haas been given up to now by the theory of

isostasy.
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Experimental arrangeniont

Uirilag the years 1%f54 up to 1952 a series ol systemutlc exrperiment

8

neve been carried cut with a pareconical vendulum {penduluw: suspended by

a pball) with aucisocrogie support (supnerv witich elasticity and inertie
different in two reclutwular plang) in an undergrcund laboravory at 3ai
Germein.

T'he weigzht of the pendulum mede up of ¢ dlsec
the length of the equlvalent simple pendulum is cof about &)

pendulum 1s entirely made of brong:. The chserved date is the ezimuth

the oscillating plaig

o

nlght curing & pericd of time of atout ons monti,

Ohgerved Iffect.

During the series of continucus observations of Juane - July 1954,

very remasrkable disturbance of the movenent of the paraconical pendulum
with enisctropic movement was established during the totsel sun =2clipse
June 30th 1954,

The phenomoncn should be considerea as having given way to forces
which order of nagnitude are those of the Foueceult =2ffect and notaing i
the present theory does allow to sxplain interference cf sald fcrces

neither as to their crder of magnitude nor as to Lhe acreenling effect

apparently performed by the moon viz. the sun (7).

11T - FardCDICAL A¥GLATES CF Nin 1.0V woNT OF T FARASQON
PANDULJ WITH AWISTAROFIC oUFROAT

L) Experiments nade in St, Germain from 1954 up to 1958,

'

The statigtical enalysis of ssveral monthly seriss of observations

& ¢f about 1< kg and

ara

nt-
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of the pendulum. Cbservations are teklng place day end

A
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0
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carried out day snd night of the azinmuth of the paraconicsa
above described in my laboratory of Salnt-Germain located underground dur
ing the yesers 1954-1955, has made evidsnt %tLhe existence of periodical
cowponents, the periods of which are close to <4 nours 50 minutes (wave of
diurnal lunar type), 2L b, and 12 h. (waves of diurasl solar type and ssemi-
dliurnal solar type), and the amplitudes of which are statistically signif!

cant (4) (7).

Disoussion of results,

The thorougi theoretical and sxperimental anelysis ol the experiments

carried out have led me to the following cenclusions (<€) (9) (12) (13}
l)thsast the established periodical effects do reslly exist and are not due

to accldental causes,
2) that sald effects cannot be identified wit! the periodical lunisolar

effacts foreseen by the admitted theory of . ravity, as the observed ef-

fects are avcut hundred million times greats han theoretical effects,

1) that these =fIects cennot be assignad to the indirect influence of

-

anyone of the followines phencmena:; earti: tices, temperature, atmo3pheric

[
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3
m
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3
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rressure, earth magnetism, microseismic acgitetion, cosmic

bt

cal charecter of human activity.
The whole of this mnalysis (a3 been prescuated in Ly mewolr of lay 1958
about ths anomalies of the paraconical pendulum.

3) Simultaneous sxperiments of saint-Germalin end sougivel of July 1658.

These experiments heve been carried out again day and alght in two
laboratories at the same tims, the first oae bslng the one already used at
Salnt-Jermain, and the 3econd one haing & new laboratory located at Bouglval,
at 6.5 km from the first one, in an underground -allery of & chalk depoalt,
recovered by 57 m, of clay and chelk, protected ggainst any extremel distur-

Lence and particularly any thermical varistion., Pendulume used and suspen=



siona &5 well were the zame.

Tihne anomalles previously ascertained ept on belny obsserved. 1o
thie ettacied sraph T em sccounting for the harmonic ynalysis reaults
obtalined by the Luys rmeilot filter metnod for a filtsr which period is
of 2L 0.5C min., from the observations simultsneously made in the two
one nontli.

nis #~reph enables one to compare the results obtalned in the two
laboratories, The two weves nave very slightly different amplitudes
and are almost perlectly 1n phase (10).

8 of 24 h., and 12 L., do correspond e&lsc te euch other but are

a5
o
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180° out of phase.
¥From one series of observations to tne othsr one finds out important
differsences 1n amilltude, in the observed psriodical effacts, Toe stan-

ard Jeviation 2 of seriss of observatlons has been respsctlvely of

(o)

about 16,2 - 17,8 - 19, ¢ and 5,4 grades in June-July 1954, llovembsr-

December 1554, Juns-July 1955 and duly 1958 at St-CGermain, and of about

i, gradeg at Soupgival Iin July 1958. For these {lve series the retio
27?/'J£ of the amplitude of the wave of 24h.50 win., to the standard

devliation has been ebout 0,18 - 0,72 - 0,70 and €,52 (9)(1C)(11l).

L) Stete of discussion.

'he mein elementsd of dlscuszicn are tne rfolliowlo: ones (9).
g}lThe practical identity of the periocical effects of 244,50

min., simultaneously found out in the two laborutories alone allcows one

to eliminate any explanation of the effect thrours

L

FPortulfious causs,

84

b)lae conditions of temperature ;ractically invariable us
they are egtablisned in Bougivel allow tc silminate any thermal effect.

practical indentity of perlodical affects of 24 h.50 min,

found out et Bouglval and Saint-Germain allows slimiasmtion of any iaflu-
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ance exclusively btased on the inriusnce of the Saint-Fermain bulldiag
or for any cther cause such &s wind,
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eriodical found out erfects in relationship with the period of time

L&}

allows to sliminate any explanation based upon the prssently esdmitted
ilaws of gravity.
) he observed phencicenon 18 tae only one of the presently

known geophysical rchenomensa for which the aaplitude of the wave of lunar-

¥

diurnal type is ¢f the same order of maguituce as the amplitude of the

wave of golar-diurnal type and very much bLli;zer theu tne ampllitudes of

1

the waves of semi-uiurnal solar and lunar tyres. his very particular
periodical structure alcne allows to elimin:te as & rossible cause any

one of the raeophysical shenomena prasgseatly Knowi,

o~ 3

In the present state of things cne must infer the existence of a

new phencmenon involvine the existence in the laws ol osravity of comple-—

mentarvy terms which up to the present time have remained unnoticed,

5) Qrder of magnitude of found out effects,

ror average speeds of the jpendulum of sbout 15 em. per second, the
orcer of magnitude cof found out effects is or 5,10 ~ of gravity (9),
that is to sey very small, bub exierimental results sesm to suggest that
Bald effects do incresese with the amplitude thut 1&g to say with the
spsoed.

Jnder this assumption the revealsd effects would have & counsiderabls
importarnce for earth missiles and for spacs roockets., It's still up to

experiment to dscide upon.
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e L. ¥ T S T Ut I R 5 T DT e ey S ny Y TR
s U waaddfE CF arfucillGTi0N OF Tl VealPICATICON OF rUNDA=-

VR mT AT YT, Yo ey T S, S VD6 o TS o i, T
s mNTAL, PRHICIPLae OF aCHANICS.

s found out in mechanical phenomsns

Ancomellies that have been found out 1n the movement of the para-

conical rendulum seem to rme to be in close connection with the diffi-

cultles and anomalies met with in the explanation of numerous dynemnic

vhenomena

and which heve remsined up to now unexpleined {(9):

1} Anomelies of the thseory of tides

2) Lovements of tne top of the siffel tower

3} Importance of the deviaticns toward the Scuth observea in
tie Tall ol bodias

4} Variaticans in the amplitude of asviatlions toward the Fast

in f

tnne fall of bodies
5) anomalies found out in the 1iction of terrestrisl revolution
upon the flow of liquids (experiment ci Tumlirz)
6] anomalies found out in the wovement of tie horizontal
gyroscope of Fopp 1l
) anomalles found out in the experiments carried out with tue
isotownsozrapn

th the

5
t-w‘

8) anomslies found out in the zxperimente carried out w
suspended pulley

9) Various anomalies found out in geovhyvsical meesures and
imputed up to now to experimental errors

0) Results epparently inexplicable obtainsd by General Doctor

Pelix Pasteur in Lls sxperiments upon the oscilletion
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of pendulums (1954)
11) hemarxable features of the solar system up Lo now rewmaia-

ing without any exglanation.

To these cicmalies bound to movement are o be added some anomalies

of stetic nature:

1) anomalies of gravity: there is an excessg of gravity above oceans
and deflcleney above continents, Tne 1sostasy theory has given
of these anomallies according to me only a pseudo-explanation.

2) anormallies in the experiments upon the newtonian attraction: on
the one hend there exists an absorption of gravity (experiments
of TAJCHA.a) and stove all a variation of the newtonian force
dependiug upon the nedium wiere it exercises itself (experiments

of ClteMIBU)

R} accuracy of verificetion of previty laws

Therefore 1t is not without any interest that oae cen put to himself

S

the question with what accuracy gravity lews are verified in the rield of

[42]
ct

astronomy &s well as on the earth surface, oo astonisling as it might

sppear, all treaties of i.echanics and Astrcnomy ure renarkable mute on
this fundamental guestion. Tuals is an essentisl gep and an evident de-
iclency frowm the polat of view of sclentific alscipline. Any law has

in fact no eanins vhatsoever 1f one does not xaow the dsgree of accuracy

with which it nas Leen veriried,

“he consideration of reslduuwm of adjistments by the least square
metheod wiichn served to esstaplish Utz Lables now used in Astronomy does
show in fact tnwt the ortler of l.ernitude o the relative deviations
found out for =zangulsr alsplecsrente bhetween observation and Lheory is at
least of about 3, 10’6 airing the revolution period of a heavenly body.

Loreover the compariscn of weasures of g obtained either by ob-
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gervation of the oscillations of the pendulum, or by the fall of invar
rulars, shows thst the order of maznitude of the relative accurecy with

. , =5
1ad on the earth surface i3 about 10 -.

g

which laws »of mschanics are veri

48 a result the anomalies which T think I heve repndered evident are

not at all contradictory with the previous data of experience neither on

the earth surface nor even in the field of astronomy (9).

3) lMeeninz of the anomalies thet have been found.

*rom the scrutiay of the anomalies I lave hereanove recalled and
from the discussion of the accuracy with which the principles of mechan-
1cs lmve peen esvablisned, it results qulte evidently that these princi-
rles do not neve st all the absclute value which a too commen opinicn
gseems to ettach to tnem, These principles have presently acqulred some
kXind of metaphysical juslity beyond eny discussicn. In reality mechanics
is not at all a rerfect sciencs, a pure sclsnce ino which nothing else is
to be found any more. It is ana remains sn experimental science which can
end must be improved,

I{t's tixze 1in fact to think over these phenomena agzain, Thls addl-
tional scrutliny arresrs obviously to be ¢f & cepital interest feor bullding

up a unitarian thecry which can synthesize in a single theory, thecries

=

of gravity, of electromaznetism and of quantum. 1t 1s not at all the

same thin: to state that we have

‘a) A¢~f4VK5:O
or to state we Lsave

(b) AQ ¢ dTrS( 1 4E) =0

€l < 5.10°

ALy one who 1as worked out these dirficult matters knows that
equation (a) could not be substituted without great danger to equation (D)

because in the integration process c¢f partial differential squations
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corrective terms have a very great importance,

This at a mement when the bullding up of a coherent unitarian
theory of physics appears perhaps to present e greater difficulty thsn
ever btefore, tne exhausti%e scrutiny, both in the experimental and
theoretlical rlelds, of all the hereabove anomslies appears to me to be
of the hizhest inbterest, because 1t seems to me liable to entall the
revision of certaein pcstuletes wiicn rigid validity has been accepted
without an effective support of experimentation .

vnly facts wust zulde us and not momifled principles, however useful
they might be in first a_. roximeztion. 7Thne only source of our knowledge
is experience and any thought which locks up 1tself 1n ebstract princi-

ples precisely by doing so condemng& to sclerose itself (9).

GONCLUSIONS

If one wlshes to meke effective progresses in the knowledge of the
graviflc laws in sight of controlliing ther for terrestrial or astronau-
ticel appliances, it seems to rme tnat tha results cf the previous indi-
cations 1s, firscly, to think scain theoroushly the oravity thsory and,
seoondly, to follow up the expericentsl researches here above analysed
or rerinded.

dxveriment is the single orisin of our knowled:e, Only inlthe exX~
perimental Tield, we sre ahle tc nake effective wnd quick progresses.
The sxperimentsal results I nave obtained are alone sufficient for cheer-
ing us up in thls way., .Iffectively they show thet llechanicsls not an
achleved science, they are comvlermentary terms which are able in certain
eircumstances, to pluy a very important part and it is suitaeble in the
shortsst tlme to dsetermine the general properties of these complemantary

terms and to bet up their thaeory.
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