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INTRODUCTION

That much of mants epistemological effort.;xpended in the
direction which enables him to perform crucisl experiments is an expres—
gion of his belief in the generalizable or purposeful nature of phenomenon,
or more expressively, the belief in the existence of necessity. From this
belief stems the formalisms, together with their axioms (Laws) and their
rules of logic, These he offers as the language and organiging principles
of the phenomenon whiéh he purports the formalisms to explain. Successful
generalization of these formalisms to other systems of facts often entails
modification of either the axioms or rules of logic or both; e.g., the
changes in quantum mechanics és introduced by Schrodinger., If this gener-
alization is not possible, he socn abandons the one formalism for a more
applicable one. 1t is of interest that he not only expects his formalism
to interpolate correctly for him, but is also pleased only if it predicts
and yields relationships previously unsuspected but nevertheless valid,
Since the formalisms are mere languages containing no information with
which they are not endowed and which are, at best, only approximations to
reality, it is indeed fortuitous that they offer any useful guidance. It
is, nevertheless; just this guidance that man seeks and values so highly.

Consequently, even the abandoned formalism is valuable if it is
étill applicable in this way; indeed, disuse does not change its value,
Within the author's knowledge, the gravitation mechanicians)presently consi-
dering the more general algorisms such as the teﬁsor formalism, view quantum
mechanics and its precursor, classical mechanics, as effete, This, in the

sense above, is perhaps not true,



COMPONENTS

In a manner both indifferent to the rigors of classical mechanics
and quantum mechanics and tolerant in the regions of their contradiction,
consider the gravitational attraction of two atomic unit masses at a separ-

ation of r. The gravitational force between them is given as

J
where f is construed as the atomic unit mass gravitational attraction, G,
the gravitation constant, and m, the atomic unit mass in grams. Thié is
equivalent to the force between two equal weights of N unit masses, the
force being divided by N°. (Considering that a unit mass attracts equally
each unit mass of the other weight.,) For the purpose of calculations, assume
first that the gravitational energy is quantized and second that the elemen-
tary particle of this quantization is the atomic unit mass. Now, perhaps it
is reasonable to suggest that at a separation-distance of a centimeter,
adjacent energy level differences correspond to an increment of r that is

near the limit of resolution, i.e., lym. Then the energy difference is
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Were it a physical verity that a wave length was associated with gravitation
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forces, it is suggested that the value calculated above is only to be re-

garded as the extreme maximum, for indeed, it would be difficult to justify



A Heuristic Electromagnetic
Approach To Cravity -2- Forrest Carter
the value of dr for a unit mass as onepm. (lvm),
Thé elucidation of the source of energy is indeed a formidable
task, nevertheless, there is the remarkable suggestion that it is of a
transitory and composite nature. This suggestion arises from Heisenburg's
Uncertainty principle. The period of time,at, that an atom can retain an
energy,s e, in excess of the energy of the nearest quantum level is related
to that energy, 8 e, by the inequality:
aE ot

If this energy is of the order / 0-5‘ ,ﬂ«“’ﬂ" ' it is retained for
6.2 x 1073 sec, The emission of this energy can be imagined to be steady
as in the classical radiation theory and characterized by a wave length, If
the total time of emission is of the same order of magnitude as the period
of the radiated wave, then an approximate wave length is obtained,
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Thus again, a maximum wave length* is calculated that compares well with the
‘previous one, Perhaps it is not considered remarkable when one remembers

that two mechanics are used and that an adroit choice would enable one to

make a large number of unreal correlations, Nevertheless, continuance in this
vein is fruitful,

The locus of a charged particle in a perpendicular electric and mag-
netic field is a cycloid with a principal direction of motion orthogonal to
both the electric and magnetic vector, Moreover, both positive and negative
particles move in the same direction. If either the direction of the electric

or magnetic vector is reversed, the principle motion of the charged particles

# Footnote It might be conceptually easier to consider, instead of a
wave length, #ke characteristic length of a pulse,
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is also reversed, (See Appendix - Part I) In anl electromagnetic wave, the
direction of propagation, the electric vector, and the magnetic vector are
mutually orthogonal. If these directions can be superimposed respectively
upon ey, €53 and ey of right-handed cartesian-coordinates, let the electro-
magnetic wave be described as a dextro-wave or dextro-pulse and the other case
described as a levo-wave or pulse, During normal propagation,»the levo-wave
retains its identity, Upon reflection, however, due to the reversal in the
direction of the aleectro vector, it is transformed inte the dextro-wave,

The charged particle in the field of levo-wave moves in the direction of the
source, even when the wave is oscillatory, and in the presence of the dextro-
wave in the direction of propagation, The average force on the particle is
proportional to the product of the charge and the field strength,

(See Appendix - Part II) However, the average force on a rigid dipole is
zero., (See Appendix - Part III) From the preceding imbroglio, an interesting

synthesis can be effected,



SYNTHESIS

It may be of heuristic value to consider this proposition: that
gravitational force is primarily due to the interactioh of charged particles
(more specifically, of non-rigid dipoles or polypoles) with weak levo pulses
of very long characteristic length., Let us speculate further and draw when
possible upon known phenomena,

1. A comparison of the electrostatic and gravitational forces between
alleged unit charges (i.e., electrons) and atomic unit masses respectively,
indicate that the electrostatic force is approximately 1025 times that of
gravity. Certainly, if the gravitational force were approximately equal to
or greater than the electrostatic force, the proposition would be untenable,

2. This proposition suggests that as in electrostatics, the intensity
of the electric field, and therefore the gravitational force, is subject to
Coulomb's Law of Inverse Squares, (The satisfaction of Coulomb's Law is
indéed demanded by experiment. Thus, the emitted pulses or waves are of a
spherical nature,)

3, The extreme character of these wave lengths permits ordinary objects,
even systems of heavenly bodies, to be considered as coherent sources of the
pulses or waves, Quite analogous to non-monochromatic light, it might be
anticipated that at great distances interference effects might be noticed.
This would correspond to a small repulsion term in the gravitational force
significant only at great distances. Consequently, the proposition offers
forth an explanation of the small maximums (observed but not unconfirmed)
in the distribution of galaxies in the Coma Cluster, Other astronomical ob-
servations might thus be similarly reduced,

L. Van der Waal's forces originate in the transient dipoles of moving

—.electrons around a positively charged nucleus. Where, as a rigid system of
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charges would receive no net force in a perpendicular electric and magnetic
field, aAloosely bound system would, Thus, both Van der Waal's forces and
gravity are related to the kinematic and uncertain character of charged
particles which constitute matter, If the foregoing statement is true and
neutrons are not gomposed of equal numbers of opposite charges, then it is
apperceived that the gravitational constant may be a weakly varying function
of atomic weight, since the proportion of neutrons in the nucleus increases
generally with atomic weight, This astounding suggestion is neither contra-
dicted by astronomical data (where the accuracy is low) or by the Cavendish
experiment where only very heavy metals are used, (Eoge, gold or platinum.)

5. The expanding universe would represent a decrease in perturbing
potentials originating at large distances from the system now consideredy
(gnqpantum mechanical system)/corresponding to the decrease in potential
would be a decrease in the energy levels, Thus the increment of energy might
be emitted as the postulated levo-waves, resulting in‘gravitational attraction,
If this were so, it would be a very interesting example of Le Chalelier's Law,
since the propagation of levo-waves would tend to contract the universe by
gravitational attraction,

6. In considering the source of the waves it is of course not mandatory
that all waves produced are levo, but only that the energy corresponding to
these waves is greater than that corresponding to the dextro-wave, If
normal transitions as inygggif;spectrum, nuclear, or épin transitions could 55§ﬂ
result in absorptions of incorfect amounts of energy, then the reemission of )
the incorrect excess could be the source of gravitational waves, However, the
excess of levo-pulses might be a general phenomenon existing even in the
visible spectrum, »w% A plausible reason is not offered,

7. If another speculation is not begrudged, and if it may take the form

that the interaction of a photon with a gravitational field (as in the halo
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effects concomitant with certain galaxies) can be considered as the electro-
magnetic interaction of a photon with an excess of levé-waves, and if levo-
waves were also in excess in visible light, then it is plausible to suggest
that enantiomorphs would not rotate plane polarigzed light in exactly equal
amounts in opposite directions. It must be remembered that the polarigzed
1light would contain different intensities of levo and dextro waves. Moreover,
if this suggested phenomenon could be distinguished from experimental errors;
(optical rotation is strongly temperature dependent) then it is subject to a
simple check by the reflection of the plane polarized light previous to trans-
mission through the optically active substance and observation of an excess
rotation in the opposite direction,

Now if it has been the author's pleasure in evincing the reader that
classical mechanics and quantum mechanics have a spectulation-facieni value in
regard to the gravitational phenomenon; then permit him to recall that the
treatment is intended as strictly heuristic and as such may contain many
impiicite contradictions., -Hewevery Although an attempt has been made to re-
duce the proposition to experimentally testable statements, some of these ex-

periments are at present beyond the power of man to control. Exemplia gratia;

obviocusly he could not presently diffract or reflect these suggested pulses as
such and observe variations in gravitational intensity as in Lloyd's Mirror
experiment., It might be suggested that a local reversal of the magnetic vector
or electric vector to form the dextro wave could give a useful anti-gravitational
field, yet the firequency of the postulated wave is such that no detectable
current would be generated and this would then necessitate an outside source

of power to reverse the field, Conceivably, gravitational ferce could be a
function of temperature diminishing rapidly at very low values, if transition
excess energy were involved. There might be considerable time delay, however,

while emission is taking place before the force change could be measured,
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provided that general gravitational radiation wasn't sufficient to re-excite
the system. (I.e., an atomb |

Nevertheless, let it be remembered that not all the experiments
proposed are beyond yhe scope or practical consideration, (for example, the
gravitation constant's dependence upon atomic weight) and that many interesting
if fortuitous agreements with the facts are observed, The author means to
imply that the value of the proposition remains more with the directed stimu-

lation toward investigation than as the answer to the gravity question,
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SUMMARY

Some functions of mants scientific formalisms are succinctly
discussed with emphasis placed upon their speculatery utility,
Classical and quantum mechanics are drawn upon in an attempt to
obtain a proposition of gravity, The formalisms suggested a pro-
position involving electromagnetic waves of extreme characteristic
length, A distinction is made between dextro~ and levo-waves, It
is indicated that the proposition offered is compatible with known
phenomena and suggests feasible viewpoints for some other difficult

problems, Experiments are also discussed,



APPENDIX

I. Positive charged particle in a perpendicular electric and magnetic

field. Ky
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APPENDLX

II. Average force on a charged particle in a perpendicular electric and
magnetic field,
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III, Dipole in a perpendicular electric and magnetic field,
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