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GRAVITY SEILLDING BY COMPLEX SPIN
by James 0. Beaumont

- Since the concept of grevity was rfirst formulated by Sir Issec Newton
it has been possible for the aversge person t6 have a fairly adequate
ploture of grevitation phencmena. The usual ploture is simller to elco~-
trostatics since the force between mmsses (charges), is proportional to
the product of masses (charges) divided by the squere of the distunce of
separation, A particulsr point of difference Irom the electrostatic case
however is that the force of gravity is always cne of attrsction. another
striking observation is that the welght (force of gravity) of an object i
directly proportional to its inertisl mass-~that is, the mction of gravity
appears to be equivalent to an acoslerstion and 1s indeed usually raterxgd
to as the acoelerstion of gravity, and expressed in units of length/time*,
A8 the prinoiples of general relstivity have become more widely appreclated,
it bas been generally recognized that this equivelence is more fundamental
then coineidental.

4 favorite illustretion is that of an observer in & closed elevator
car which may be undergoing moceleration in a gravitational field. It
can be seen that whatever experiment this observer nmay moke t0 determine
the direotion and msgnitude of gravity or the direction and magnitude of
hie accelsration is doomed to failure as he can obavrve only the vector
resultant of these two "ecoelerstions®. An importent point which is often
overlooked in the foregoing is that this inseperability of gravity end
acceleration ocours only for the ocmse of a uniform homogeneous gravitation-
al field, This is not & serious limitation in our everydey experience
since we normally considexr verticel lines as belng puarallel) over the limit-
ed reglon of our experisnce., However, some important observations may be
deduced from a more rigorous consideration of the divergent field. Re-
t to the case of our observer in the thetical elevator, let him
now his measurements at two locutions within the car, obteining twe
values for the resultant "acoeleration®, By suitable veotor msnipulations
he may then sepasrate the components due to the earth's gravitational rield
from those due to the aceslerstion of the car. However, it will be noted
that he can perform this operation only if his frame of reference is not
undergoing angulsar acoeleration, whioh would introduce different force
components at the two obeswvation stations within his frame. Thue it is
seen that we have now noted a second order eguivalence; Jjust as a uniform
gravitutionsl field appeared the seme as a linear transletionsl acceleration
it now eppears that the divergence of en actusl gravitaetionsl fleld may
give rise t0 the same effects as an angular acceleraticn. It is the pure
pose of this paper to investigate thias latter effect further, with the aim
of shedding edditional intultive light on the physical nature of gravity.
It is felt that this asis on the intultuve epproech, rether than one
of sathematicel rigor, is ap{r@priaua in that 1% may dring sn apprecistion
of the subtle nature of gravity ocloser to more people and it ls most likely
that any strides in the achievement of gravity insulating, reflecting or
absorbing devices will most reedlly come from havipg & large group of
peocple fumiliar with the related phenomens.

To appreciate the nuature of the problem at hand, oonsider the case of
two observers having an angular veloeity with respect to eamch other bdbut
isolated from all else--that is, in a "universe” all thelr own. It can de
seen that the first observer would assume himeelfl at reet and, observing
the angular velocity of the second, would postulete that the second observe -
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er would be experiencing & centrifigal force. However, the second observer
could equally velidly make the same arguments relative to the first observer
and conolude that the first obeerver is the one experiencing centrifugal
force, To resolve this paradox we must introduce the concept of rotation
with respect $o lnertial space or the totallty of gravitating matter.

To decide when one is at zero sngular veloocity with respect 00 inertial
spuce, &n examination of Newton's classicel water 2:&1 experiment will be
nost helpful. Let us sgein consider our observer the elewator cer and
this time provide him with a pail of water, If his aystem is at rest
rotationally, the water in the pail will assume & plane surface. However,
should he be undergoing rotation, either clookwise or counter-clockwise,
the surface of the water will assume the shape of a baleld, the cur-
veture of which is proportional to the angular veloelty of the system. For
purposes of simplification, our cobserver would naturelly choose the condi-
t&an,rauulting n & plane surface and define that s corresponding to zero

ngular veloeity. However, let us now examine the situation a bit more
eritiocally., If the peil is st rest in ths earth's gravitationel center.
Here a most interest fact may be obaserveds the divergence of the grevith-
tional field and the angular veloeity have simllar effects in that they '3
cause 8 curveture of the otherwise planar surface but a striking fect is
that the effects are opposite~-grevity results in e downward concevity
{center of curveture is in the direotion that the water is mttracted) but
the rotation results in an upward concavisy (the center of curvature is lo-
cated in the opposite direction from that in which the water is attracted).

8ince over the reglon of interest the parsbalold is an excellent
approximation t0 & sphere, it will be soen that there is some value of
angular veloolty for which the water surface is maximally flat. It is of
interest to evaluste this numericslly in spproximate figures. The "drop”
of the geold in one Toot horizontal distence is approximsetely 2.4 x 10
Teet, which can be compenseted for by the upwerd deflection corresponding
t0 approximately 12.5 x 10%¢ rad/sec, Or & rotationsl rate of seventeen
revolutions per day. Since the amount of upward deflection is proportionsl
to the square of She angular velooity, it can be seen thet this conditions
of a plansr geold will obtain for either clockwise or counterclockwise roe
tation of the region of interest, It now pppears thet by the impoaition
of & real physical spin or rotation, we may perturdb the geoid 10 the extent
of making thnlgxaviﬁﬁtianal equipotentials less convex, plane, or as ooOn=-
cave as we wish. We cannot however make the geold more convex in shis
panher, nor can we dsorease the downward force of gravitationsl sttraction.
That is to say, if we iupose & rotation upon & region, the effect will be
to raise the geold in the surrounding space, or in other words, inorease
the apperent gravity in the region. :

Sinve the gravitstionsl perturbations achieved are & function of the
sgqusre of the angular velocity, and are consistently opposite to those
desired, it may be argued that the desired effect may be achieved by the
impoeition of an imaginery or eomplex spin, GSuch e spin would produce a
more oounvex geold and deorease the observed magnitude of the gravitational
potential. Such e oondition would enable cne to edjust the intensity of
the gravitational fleld et will, whioh is the reguirement for a gravity
reflector or absorber.

It mey be objected that externsl energy would have to be suppllied to
achieve this condition, but 1% 1s felt that this cannot be determined with
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certainty until s more accurate pleture of the nature and consequences of
eomplex spin is obtelned. An anslogous Lllustration from the resla of the
miorosooplio may be helpful in making this viewpolint more tenable. Recalle~
ing the early state of atomle physies, it appeared that nuoclei were sur-
rounded by electrons which were apinn and revolving in orbdbital paths.

An objection to this model wes ralsed based upon the assertion that since
the slectrons were charged particles undergbing centripetal accelerstion
they must rediste a)..entromgmtie energy and ultimately fall into the ,
attractive fleld of the nucleus. To counter this obstacle, it was proposed
that there existedoertain preferred discrete orbits which could for some
reason be traversed without suffering radletion. 7This did4 not appeer 0
be a completely rational explanation of stomie phencmens, but 1% did serve
a8 & most useful and powerful intultive model, sllowing great strides to be
mede in atomie physics. OSubsequent wave meochanios) theories resolve the
dirrioulty by polnting out thet our mechaniosl planetury model was 00 naive]
we now realize that the concepts of spin snd orbital motion must de thought
of as analytical fiction rather then & realistic model., However, the iz~
portant point is that by disregerding certein apparent objecticna which
wers not well understood, we were nevertheless able to make many velid
predictions besed upon the positive aspeocts of our intuitéve model.

It is felt that in a simllar manner, if we set mside the difficulty
of visualizing & complex spin, we may draw hesvily upon it as a model upon
which t0 base experiments Iln the refleotion, absorption or shielding of
grevity. It may well be that future investigations will show that this
approach will have served 1ts purpose by gulding experiments in the right
direction, even though the "spin® talked of turns out to be & much subtler
phenomenon than we cen now describe, It is not, in fact, unreascnable %o

ope that in this elusive "apin® concept we may ultismstely f£ind the common
dencminator for e true unifiefl fleld stheory, combining the macroscopioc,
relativistic phenomena on the one hand with the alcroscopic quantum mechanie-
¢s) phenomens on the other.



