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Bertotti, Bruno, TIwk AND GRAVITATICKN. In the light of kach's
point of view it is pointed out that the theory of rela-
tivistic dynamics is relative to the method of time
measurement one chooses and hence lacks a proper opera-
tional foundation. Thus an isotropic change in the time
scales may produce an arbitrary Newtonian field, which
can be distinguished from the real one only by the three
classical tests of general relativity. A general dynami-
cal theory invariant with respect to the choice of clock
is hinted at,

Boyer, R. H., ON THE CRIGIN OF INERTI4. Classically gravitational
forces are seen as counterbalanced by inertial forces, in-
explicably in the same ratio for all bodies. General rela-
tivity offers a solution in which both concepts become
illusory but where, unfortunately, the origin of the in-
ertia is obscured by conditions at infinity. However,
the idea that the inertial property of infinity is due to
the proximity of some stable mass there suggests the study
of a hypothetical universe truly empty at infinity., Iuore
generally, a spacetime region having a singular metric
might possess properties quite unlike those where the
familiar inertial force constantly opposes gravitational
attraction,

Clemence, G. ., iLANETARY DISTANCES ACCCRDING TG CENERAL RELA~-
LIVITY, The corrections to the radius vector of a planet,
calculated according to the conventional Newtonian theory,
that are required by general relativity are discussed.

For ..ercury the principal effect is one of anomalistic
period and coefficient 2 km, If the effects smaller than
this were detectable it would constitute & fourth ob-
servational test of general relativity,

Dexling, L., EXPERIiuNTAL FRCCF CF A FIoID CF RCTARY .CTICN CGEN&R-
ATED BY » SELF-CHANGING GRAVITATICEAL FIEID, The assump-
tion behind the experiment is that in temporary changes of
a gravitational field a field of rotary motion is created
which causes a rotation of the attracted mass around the
central mass. From my experiments I have deduced a law,
Ly.experiments have, however, been conducted primately,
using the simplest apparatus, but they really need more
accurate examination with precision ingtruments, in order
to reach an exact evaluation of the physical equation,
and, moreover, from above developed laws a theory about
the evolution of the solar system is obtained.
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F. Joy, GRAVITATICNAL iACHINES. o gravitational machine is

designed as an arrangement of gravitating masses from which
useful energy can be extracted, It 1s shown that may exist
if the masses are of normal astronimical size. A simple
example of a gravitational machine consisting of a double
star with smaller masses orbiting around it, is described.
It is shown that an efficient gravitational machine will
also be a powerful emitter of gravitational radiation. The
emitted radiation sets a 1limit on the possible performance
of gravitational machines, and also provides us with a
possible means for detecting such machines if they exist.

Fitzgerald, J., V., RESCNANT RCTATICNAL GRAVILETAR. The resonant

rotational gravimeter, of possible use in gravitational
communication, certainly has promising applications in
prospecting and as an accelerometer. when a mass capable
of harmonic motion was rotated at gradually increasing
speeds a resonant speed was reached where the restoring
force was nearly neutralized., it this speed the gravita-
tional field deflected the mass by small incriments twice
each revolution to a large circular amplitude directly
proportional to the gravity component. The circular
pattern was shown to be one of the solutions to the non-
linear equation applicable to this system,

Forward, R. L., GUIDELINES TC ANTI-GRAVITY. This essay emphasizes

some little-known aspects of sinstein's General Theory of
Relativity., These features, although of minor theoretical
importance, can lead us to the generation and control of
gravitational forces, Four distinctly different non-
Newtonian gravitational forces are described, Those re-
search areas which will lead to control of gravitation are
pointed out and guidelines for initial investigation into
these areas are given.

Grebe, J. J., GRAVITY FROk £LECTRCN FCSITRCN CCUFLL, Gravity can

be described as the cumulative interaction of nuclear
masses with a postulated standing wave grid which pervades
all space, This wave grid with 0.7 x 10-13 cm between
nodes would be generated by positron-electron dipoles with
the duality of a wave-producing oscillator partigle (copel)
spinning synchronously with the grid at 2.2 x 1023 cps.
Interlocking flux forms clusters of copels into the cores
of some thirty elemental particles and hundreds of iso-
topes. Close packed cubic copel clusters have been shown
to correlate data on abundances geometry, electrodynamics,
nuclear properties, decay energies, quantum mechanics, and
particularly the principle of equivalence. They provide
the gridwork in space along which Einstein's curved space
lines may be drawn. The contraction of this grid in the
vicinlty of matter allows other matter to interact with

the grid to provide an energetically downhill force between
the masses resulting in the force of gravity, gravitational
red shift and short range nuclear forces.
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Gresky, A, T., » CYRCiAGNAETIC 3a3IS FOxX GRAVITATION, Quancitative
postulates are introduced to suggest that the forces of
attraction between masses in free space may subtly in-
volve the rotational, gyroscopic and magnetic properties of
the interacting bodies. The mathematical equations ex-
pressingthe details of these mechanisms are believed to
hold possible answers to age-old questions such as those
regarding terrestial magnetism and the inter-relationships
or gravitation and electromagnetism, They also contain
hints regarding possible methods or principles for achiev-
ing levitation of an artificial ifarth-satellite, e.g. by
the production and control of its geometry, magnetization,
rotation, and gyroscopic actions. (The postulates inci-
dentally permit certain theoretic predictions which may be
eventually tested in space programs, e.g. it is expected
that the l.oon will be found to have a very weak magnetic
field strength of 0.00084 gauss, whereas the large planet
Jupiter is expected to have a quite strong field of about
35 gauss,

Halpern, L., CN THE RELATICNS BETWEEN GRAVITATICN aMD ELELENTARY
FARTICLE PHYSICS. The quantisation of the gravitational
field by an elementary particle of spin 2 and vanishing
rest mass 1is introduced. The results obtained from such
a theory are discussed. The author's results on the
limits of gravitational effects on elementary particle
processes are presented and conclusions on the quantiza-
tion of gravitational fields and the future directions of
gravitational research are drawn. Special results of the
author's investigations on the gravitational Bremsstrahlung
of highly relativistic particles, the significance of the
sun as a source of gravitons, the trisection of the photon
in gravitational fields and others are discussed. Finally
effects of the asymmetry of the metric tensor are con-
sidered,

Hivpard, J. A., ZIECTRCAGNATIC BEFFLCTS UPCN THa GRAVITATIONAL
FIZID. 4 unified Field Theory is developed out of ginstein's
General Theory of Relativity and it is found that electro-
magnetic potentials can influence the gravitational field,
The fundamental principle of this theory is that space is
five-dimensional with energy as the fifth dimension. The
fifth dimentional scalar curvature R(5) is then seen to be
divisible into theerergy densities of the gravitational
fleld, the electromagnetic field, matter, and additional
terms involving the electromagnetic potentials. These
terms suggest ways in which the gravitational field may be
effected by the proper combinations of electromagnetic and
mechanical techniques.

Hunter, C., GRAVITATICNAL INSTABILITY AND STAR FOR:ATICN, This essay
1s concerned with gravity on the cosmic scale, It discusses
the role of gravity as a force which can cause a large
diffuse cloud of gas to condense and to give rise to the
formatlon of stars. This property of gravity was recognized
by Newton, However, the way in which stars condense from
diffuse matter 1s still a process about which a great deal
remains to be discovered. This essay gives a brief survey
of the mechanics of the condensation of a gas cloud under
1ts own self-gravitation.
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Hurst, J. o0, VECTCRIAL DiRIVATICN CF THe £QUATICNS FCR PRCEAGATICN
CF CRAVITY-WAVE BENERGY. Cravity-wave-energy propagation 1S
predicted by general relativity theory field equdtlon solu-
tions. The travelling wave equation can also be derived
using elementary vector methods. relationships of electro-
static field theory are applicable to static gravitic
fields with minor modifications, .pplications of special
relativity theory (Lorentz coordinate transformations) pre-
dicts the gravitational equivalent of magnetic "side-thrust"
forces, Investlgdtlon of the nature of these forces leads
to the gravitational equivalents of the ampere Circuital Law,
The Faraday Induction Law, and the "Displaceimnent' mass cur-
rents. .applications of these laws, the equivalent of the
Gaussian ILaw and the expression of the solonoidal nature of
"gravitokinetic" induction fields yields the familiar wave
equations for sinzle dimensional wave motion, The deriva-
tion can be made generally rigorous by application of
microcosmic as opposed to macrocosmic concepts and methods.

Just, K., QUAINTIZATICN I'RCRLuiS CF GRAVITY. The method of Gupta for
quantizing sinstein's theory is corrected in its commuta-
tors, and extended by transformations which lead to gauges
resembling those of Landau. sncouraged by this analogy to
electrodynamnics we ask for the relation corresponding to
Takahashi's which could there be vnroved by the canonical
formalism, and independently by the S-matrix. 3ut we only
find that here the connection between gauze transformations
and Vard-Takahashi relation is certdlnly not as simple as
there,

Kirk, D. A., i8.N3 COF CREATING SIwULATED VARIALLE GRAVITY FIZIDS FCR
THS STUDY CF FREZ CCNNECTICN HiiT TRANSFLR, Theories con-
cerning the transport of heat by free convectlon predict
the effect of various physical parameters. 1ll but gravity
have been varied. reans of studying varying g are discussed.
Because of time lagz an e-m method appears feasible,

nraus, ., CGRAVITY a3 o4 LCRENTz INVARIANT IITBRACTICH. The field
equations of Zinstein with spatially isolated sources are
interpreted as describing a Lorentz invariant interaction.
This is possible by means of coordinates which are fixed
uniquely up to Lorentz transformations. 7The existence of
such reference frames was nroved by Fock, they allow the
separation of gravity and inertia. Using such coordinates
we can solve many problems of gravitation theory; a con-
sistent definition of energy and momentum and a quantiza-
tion are now possible., In this interpretation gravity and
electromagnetism are very similar, and moreover all field
nhysics look much more uniform than in the usual description,
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paglic, B, C., 50 BHU2L2NTAL COMNIUULANCLs (F THa CRAVIZATIONAL

SHIFD JITHCUT A PRINCIFLS CF ZQUIVALE)Ce. .n expression
for the gravitational red shift derived without the equiva-
lence principle, makes it possible to predict erfects of
anti-gravity on the enersy exchance hetween metter and anti-
matter. should an antinucleus emit or absorb a »hoton, the
antigravity would produce an anomalous frequency shift in
nagnitude or gign, or both, dependings on the emitter-
abgorber configuration: whenever the antinucleus is used

as an absorber, the shift will have a positive sign, (blue
shift), ITf an antinucleus emitter and a nucleus abhsorber
were placed next to each other in a terrestrial %aboratory,
a sravitational shift would be produced about 10° times as
larre as the one observed with nuclei. TFor example the
frequency of Zalmer series emitted by the antihydrogen
atom (antinroton plus positron) in the gravitational field
of the earth would be so shifted on the assumption of anti-
gravity., s a consequence of such an anomalous gravita-
tional shift in antinucleon-nucleon sygtem an apparent
enersy unbalance of 2 ev (1 part in 107) would be observed
in antiproton annihilations. The existence of these effects
would not be in conflict with the actual experimental data,
and establishins their absence, (presence) would provide
direct and unambiguous arsuments asainst (for) antigravity,
not existent at the »resent.

wmoove, F, L., Jr,, SLECTROSTATIC (RICGIN CF CiAVITY. The hypothesis

Panders,

that gravitation is of electrostatic origin was developed
by deber and zollner about 1882, and considered seriously
by Lorentz in 1900. swann expanded the theory in 1961. The
theory requires that the p§gportionality factor in Coulomb"s
law vary by one part in 1077, an amount not directly ob-
servable by experiment. This paner develops a consequence
of the theory; a »redicted variation among the elements in
the rﬁtio of inertial mass to sravitational of nine parts
in 107, Because this variation is orders of magnitude
greater than the limits of error in the Zotvos exveriment,
the long-standing theory is disproved,

Dey Jre, 4 UNIFIED FIZID $HEORY. Uhen one uses the
standard techniques of the calculus of variations to ob-
tain equations of motion for fields from the action
principle, one assumes imnlicitly that the fields must be
single-valued. 7The basic idea of this paver is that al-
though the Lagrangian density must be single-valued, when
this does not require that the fields themselves be single~-
valued, the action principle must be allowed to choose from
all the possibilities which remain, ‘e show that this
brings in all fields for which the »particles described by
the original fields are sources,
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Sarill, . J., GRAVITATICNAL ELECT.C.aGILDTC IDTI2.CTICHS, Jeeler
and “rill's cross sectional estlmdte for graviton palr pro-
duction by & neutrino pair is discussed and is found to be
too small to »roduce SlOHlIlCdnt results., Continuing the
use of analozy, ”rdVltdilOHdl electromdﬂnetlc interactions
are treated in a general fashion by comparing them with re-
lated electron- Dhoton processes. .n important model des-
cribing the v1ctudl interaction of the gravitational field
with the electromagnetic field is set up and evaluated. \n

xperiment (now in prosress) to determine its validity is

desoribed. The fin2l conclusion reached is that gravita-
tional fields are more fundamentally coupled to electro-
magnetic fields than to matter fields.

Saxl, ©. J., A4 Mo 1OTICD FOg Tils DATL IRATICH OF GRAVITATICONAL
PHANCLING AMD SCLs AFFLCTS CBIiolVeDd YITH IT. A new system

for measuring gravitational end allied phenomena 1is pre-
sented that ig sensitive to short-time gravitational changes,
can interact with an electric field and resolve accelera-
tions, Automatic, sequential, dizital recording of gravita-
tional, inertizl and allied phenomena 1is mace in motion
under electromagnetically controlled conditions. Frimary
digital output simplifies input into electronic computer-
lo~ic and monitoring systems, Increased sensitivity and re-
solving power permits investigation of the possible inter-
action of electrlcdl with grdVltdLlondl phenomena, ilectronic
instrumentation seems to indicate new effects that may leac
towards a more comprehensive theory and applications to
engineering.

Sciama, D, V., (ACH'S PRINCILIZE AL Wil GolMlnL THEEGRY CF RELAWTIVITY,
The aim of this essay is to propose a new formulation of
ach's princinle in ;enerdl relativity. The principle is
regcarded asg a rule for choosing boundary concditions for
Zinstein's field equations, which ensures that the inertia
of matter is entirely due to its interaction with the rest
of the universe, lrevious attempts to find such boundary
conditions have failed. The new proposal is based on
Fapapetrou's formulation of Tinstein’'s equations which shows
exnlicitly that the gravitational field itself, as well as
matter, 1s a source of gravitation anc inertia. iThe re-
guired boundary conditions can then be stated directly. They
lead to & non-linear integral equatlon which determines all
those solutions of i@ nsteln s equations which satisfy lach's
principle.

Wang, Chi-Yuen, IiPLICATICNS CF GRAVITY DaTh G2TAINED FRO.. AMALYZING
THE MOTICE CF ARTIFICAL 54T2LLITES>, The 3rd, 4th, and 5th

zonal harmonics of the earth's external gravitational po-
tential obtained by analyzing the motions of artificial
satellites are considered to be caused by density variation
with respect to latitude in the interior of the earth. This
density variation may cause non-hydrostatic stress in the
interior. The tangential and radial components are cal-
culated on a surface at an arbitrarily chosen depth of 700
kilometers. The tdnﬁentl 11 component attains a maximum value
of 14 bars at 65° Ii; the radial component 51 bars at the
north pole.



