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On Hyperdimensional Physics...  and More....

Partl  (back)

In a tragedy for science (if not for society in general) whose Dliver Heavisile « May 1850 - Feb 1925 |
outlines we are only now beginning to appreciate, after ‘ . ,
Maxwell's death, two other 19th Century "mathematical
physicists" -- Oliver Heaviside and William Gibbs -
"streamlined" Maxwell's original equations down to four
simple (if woefully incomplete!) expressions. Because
Heaviside openly felt the quaternions were "an
abomination” -- never fully understanding the linkage
between the critical scalar and vector components in
Maxwell's use of them to describe the potentials of empty
space ("apples and oranges," he termed them) -- Heaviside
eliminated over 200 quaternions from Maxwell's original
theory in his attempted "simplification.”

Oliver Heaviside , described by Scientific American (Sept.
1950) as "self-taught and ... never connected with any
university ... had [however] a remarkable and inexplicable
ability (which was possessed also by Newton and Laplace ...) tO
arrive at mathematical results of considerable complexity
without going through any conscious process of proof ..."
According to other observers, Heaviside actually felt that
Maxwell's use of quaternions and their description of the "potentials” of space was "...
mystical. and should be murdered from the theory .. Which -- by drastically editing Maxwell's original
work after the latter's untimely death (from cancer), excising the scalar component of the
quaternions and eliminating the hyperspatial characteristics of the directional (vector)
components — Oliver Heaviside effectively accomplished singlehanded.

This means, of course, that the four surviving "classic" Maxwell's Equations _ -- which
appear in every electrical and physics text the world over, as 74 underpinnings of ALL
20th Century electrical and electromagnetic engineering, from radio to radar, from
television to computer science, if not inclusive of every "hard" science from physics to
chemistry to astrophysics that deals with electromagnetic radiative processes -- never
appeared in aay Original Maxwell' paper or treatise! They are, in fact--

"Heaviside's equations!”

Lest anyone doubt this is the case, they merely have to read a highly revealing paper on
the subject by another renowned British mathematical physicist of this century, Sir
Edmund Whittaker, titled simply "Oliver Heaviside" (Bulletin of the Calcutta Mathematical
Society, Vol. 20, 1928-29, p.202); or, another overview of Heaviside by Paul J. Nahin, "Oliver
Heaviside: Sage in Solitude" (IEEE Press, New York, 1988, p.9, note 3.).

The end result was that physics lost its promising theoretical beginnings to becoming
truly "hyperdimensional” physics ... over o century ogo .. and all that that implies.

Georg Bernard Riemann__ mathematically initiated the 19th Century scientific community
(if not the rest of Victorian society) into the "unsettling" idea of "hyperspace,” on June 10,
1854. In a seminal presentation made at the University of Gottinggen in Germany,
Riemann put forth the first mathematical description of the possibility of "higher, unseen
dimensions ..." under the deceptively simple title: "On the Hypotheses Which Lie at the
Foundation of Geometry."
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Riemann's paper was a fundamental assault on the 2000-year old assumptions of
"Euclidian Geometry" -- the ordered, rectilinear laws of "ordinary" three-dimensional
reality. In its place, Riemann proposed a four-dimensional reality (of which our 3-D reality was
merely a "subset"), in which the geometric rules were radically different, but also internally
self-consistent. Even more radical: Riemann proposed that the basic laws of nature in 3-
space, the three mysterious forces then known to physics -- electrostatics, magnetism
and gravity -- were all fundamentally wnited in 4-space, and merely "looked different”
because of the resulting "crumpled geometry” of our three-dimensional reality...

In terms of actual physics, Riemann was suggesting something clearly revolutionary: a
major break with Newton's "force creates action-at-a-distance" theories of the time,
which had been proposed to explain the "magical” properties of magnetic and electrical
attraction and repulsion, gravitationally-curved motions of planets ... and falling apples,
for over 200 years; in place of Newton, Riemann was proposing that such "apparent
forces™ are a direct result of objects moving through 3-space "geometry" .. distorted by the
intruding geometry of "4-space!"

It is clear that Maxwell and other "giants" of 19th Century physics (Kelvin, for one), as well
as an entire contemporary generation of 19th Century mathematicians (like Cayle, Tait, etc.)
took Riemann's ideas very much to heart; Maxwell's original selection of 4-space quaternions
as the mathematical operators for his force equations and descriptions of electrical and
magnetic interaction, clearly demonstrate his belief in Riemann's approach; and, his
surprising literary excursions into poetry -- vividly extolling the implications of "higher-
dimensional realities" ... including musings on their relationship to the ultimate origin of
the humon soul (above) -- emphatically confirm this outlook.

So, how can modern "hyperdimensional physicists" --

I|ke M|Ch|0 Kaku y at C|ty CO”ege Of the C|ty “Mesmerizing...the reader exits dizzy, elated and looking at the world in
T . . a \llem“y revv|ul'|onc|ry way.” — Washington Post

University of New York-- representative of an entirely . .

new generation of physical scientists now M

reexamining these century-old implications of

"hyperspatial geometries" for generating the basic

laws of Reality itself, almost casually claim:

"... In retrospect, Riemann's famous lecture was
popularized to a wide audience via mystics, philosophers
and artists, but did littfe to further our understanding of nalture ...
First, there was no attempt to use hyperspace to
simplify the laws of nature. Without Riemann's
original guiding principle -- that the laws of nature
become simple in higher dimensions -- scientists
during this period were groping in the dark.
Riemann's seminal idea of using geometry -- that is,
crumpled hyperspace -- to explain the essence of a
a force' was forgotten during those years ... The
mathematical apparatus developed by Riemann
became a province of pure mathematics, contrary to
Riemann's original intentions. Without field theory, you
cannot make any predictions with hyperspace
[emphasis added]..."

-- M. Kaku, "Hyperspace"
[ Doubleday (Anchor Books): New York, 1994]

Kaku's statement belies the entire "modern” outlook M | C H I O K A K U

on 19th Century physics, and leaves the distinct

impression of an apparently unconscious "bias" similar to Heaviside's, regarding
Maxwell's actual treatment of such matters; certainly, in completely ignoring Maxwell's
true discussion of the importance of the underlying /four-gimensions/ "scalar potentials” for

PART | - page 3
of 60




creating such "fields." And remember: Heaviside also thought of such "potentials” as ...
"mystical ..."

The use of little-known Hamiltonian 4-space guaternions _, to represent the effect of
"scalar potentials" on electric charges (as opposed to Heaviside's vectoris/ descriptions of direct
"electric force fields") obviously have led to great confusion; because ... Maxwell's "scalar
potentials" are, of course, nothing short of exactly what Riemann initially proposed--

Quantifisble "geometric spatial distortions" ... the exact marriage of hyperspatial geometry
and field theory that Kaku and others mistakenly believe (because they're basing their analysis
on Heaviside's surviving vectorial version of Maxwell's original "Equations") is totally missing from this
greatest achievement of 19th Century physics!

The major source of confusion surrounding Maxwell's actual Theory, versus what
Heaviside reduced it to, is its math -- a notation system perhaps best described by H.J.

Josephs ("The Heaviside Papers found at Paignton in 1957," Electromagnetic Theory by Oliver Heaviside,
Including an account of Heaviside's unpublished notes for a fourth volume, and with a forward by Sir

Edmund Whittaker, Vol. 1, Third Edition, Chelsea Publishing Co., New York, 1971).
According to Josephs:

"Hamilton's algebra of quaternions , unlike Heaviside's algebra of vectors, is not
a mere abbreviated mode of expressing Cartesian analysis, but is an independent brench
of mathematics with its own rules of operation and its own special theorems. A quaternion is, in fact, @
generalized or hypercomplex number ... [emphasis added]"

And, you will remember, in 1897 Hathaway published a paper specifically identifying
these hypercomplex numbers as "... numbers in four-dimensionsl space' (above). Thus, modern
physics' apparent ignorance of Maxwell's 19th Century success -- a mathematically-
based, four-dimensional "field-theory" -- would seem to originate from a basic lack of
knowledge of the true nature of Hamilton's quaternion algebra itself!

[Apparently, unless a "hyperdimensional theory" is narrowly expressed in terms of
a separate technique Riemann himself invented for his own N-dimensional
mapping -- the so-called "metric tensor" -- modern physicists don't seem to be able
to recognize it as a valid higher-dimensional model ... not even when it was written
in its own, specifically-designed, four-dimensions/ mathematical notation! (Riemann's
"metric tensor,” BTW, is essentially a graphical checkerboard composed, for a 4-
space description, of 16 numbers defining, for instance, field strength at each point
in that four-dimensional space. It is NOT written in quaternions.)

And, unless you track down an original 1873 copy of Maxwell's " 7restise" there is no
easy way to verify the existence of Maxwell's "hyperdimensional” quaternion
notation; for, by 1892, the Third Edition incorporated a "correction” to Maxwell's
original use of "scalar potentials" (contributed by George Francis Fitzgerald -- whom
Heaviside heavily admired) -- thus removing a crucial distinction between 4-space
"geometric potential,” and a 3-space "vector field," from all subsequent "Maxwellian
theory."” Which is why Kaku apparently doesn't realize that Maxwell's original
equations were, in fact, the first geometric 4-space field theory ... expressed in specific 4-
space terms ... the language of quaternions!

Just another measure of Heaviside's effectiveness ...]

One of the difficulties of proposing a "higher dimension" is that, inevitably, people (and
scientists are people!), will ask: "Ok, where is it? Where is the fourth dimension' ..?"

One of the most persistent objections to the 4-space geometries of Riemann, Cayley,

Tait ... and Maxwell, was that no experimental proof of a "fourth dimension" was readily
apparent; one of the more easily understandable aspects of "higher dimensionality” was
that, a being from a "lower dimension" (a two-dimensional "Flatlander," for instance) entering our

"higher" three-dimensional reality, would appear to vanish instantly from the lower- PART | - page 4 I
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NONSENSE !
Secret Gov't
has had time

machines for
50+ years

dimensional world (and, consequently, appear just as suddenly in the higher dimension -- but
geometrically distorted.) When he returned to his own dimension, he would just as
"magically” reappear ...

Unfortunately (or fortunately, depending on your perspective ...) to the scientific mind, people in
our dimension don't just "turn a corner one day ... and promptly vanish into Riemann's
fourth dimension.™ While mathematically derivable and beautifully consistent, to
"experimentalists” (and all real science ultimately has to be based on verifiable, independently
repeatable experiments) there seemed no testable, physical proof of "hyperdimensional
physics."

Thus "hyperspace"-- as a potential solution to unifying the major laws of physics -- after
Maxwell's death, and the major rewriting of his Theory, quietly disappeared ... not to
resurface for almost #o/fa century ...

....until April of 1919.

At that time, a remarkable letter was delivered to one "Albert
Einstein ." Written by an obscure mathematician at the University
of Konigsberg in Germany, Theodr Kaluza , the letter's first few
lines offered a startling solution (at least, to Einstein -- unknowing of
Maxwell's original quaternion equations) to one of physics' still most
intractable problems: the mathematical unification of his own
theory of gravity with Maxwell's theory of electromagnetic radiation

... Via introduction of a ##» dimension. (Because Einstein, in formulating
the General and Special Theory of Relativity in the intervening years since
Riemann, had already appropriated time as the "fourth dimension," Kaluza was
forced to specify his additional spatial dimension as "the fifth." In fact, this was
the seme spalisl dimension as the 4-space designations used by Maxwell and his

colleagues in their models ... over 50 yeors before.)

Despite its stunning (Einstein mulled over the paper's implications for more than two years, before
finally supporting its scientific publication) mathematical success, in apparently -- finally -- uniting "gravity"
and "light," the same question, "OK, where is it?" was asked of Kaluza as had been asked of Riemann, over
60 years before; because, there was no overt experimental proof (for instance, people and things up and

"disappearing") Of the physical existence of another spatial dimension. To which Kaluza
this time had a very clever answer: he proposed that this "fourth dimension" -- unlike the
other three we are familiar with -- somehow had collapsed down to a tiny circle ...
"smaller than the smallest atom ..."

In 1926, another essentially unknown mathematician, Oskar Klein , was
investigating the peculiar implications of Kaluza's ideas in the context of

the newly invented atomic theory of "quantum mechanics." [Klein was a
specialist in the truly arcane field of mathematical topology -- the Aigher dimensiona/ surfaces
of objects; the twisted 3-D topology of the 2-D surface of a "Klein Bottle" is named

specifically in his honor]. Quantum mechanics had just been proposed a year
or so before Klein's further topological investigation of Kaluza's ideas, by
Max Planck and many others rebelling against perceived limitations of
Maxwell's (remember, heavily sanitized by Gibbs and Heaviside) classical
Electromagnetic Theory. The "quantum mechanics " theory would
eventually become a highly successful (if bizarre, by common-sense standards)
non-geometric effort to describe interactions between "fundamental
particles," exchanging "forces" through discrete "quantitized" particles
and energy in the sub-atomic world. Eventually, combining the two
inquiries, Klein theorized that, if it truly existed, Kaluza's new dimension
likely had somehow collapsed down to the "Planck length" itself -- supposedly the
smallest possible size allowed by these fundamental interactions. However, that size
was only about ... 10-33 cm long!

Einstein was a
INTELLECTUAL
THIEF, who
STOLE most of
his ideas and
concepts from
others (ie. Bernhard
Reimann) and just
reformulated
them.. .Had
available “special
funding” unlike
others... And
was considered
a horrible mathe-
matician.
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Thus, the main obstacle to experimental verification of the Kaluza-Klein Theory (and the
reason why people simply didn't "walk into the fourth dimension"), was that quantum mechanics
calculations affirmed that the oniy way to physically probe such an infinitesimally tiny
dimension was with a new machine ... an "atom smasher." There was only one small
"technical" problem ...

The energy required would exceed the outout of all the power plonts on Forth .. and then some!

Thus, the brief "blip" of new interest in
"hyperdimensional physics" -- the discussions
of Kaluza-Klein among physicists and
topologists -- "dropped through the floor" by the
1930's. This occurred both because of Klein's
"proof" of the apparent impossiiity of any direct
experimental verification of additional
dimensions ... and because of the dramatic
revolution then sweeping the increasingly
technological world of Big Science--

The flood of "verifications"gushing forth from
atom smashers all around the world, feverishly
engaged in probing the new area the
experimentalists apparently couis verify: the
multiplying populations of "fundamental
particles"spawned by the bizarre mathematical
world (even more bizarre than "N-dimensions")
of Quantum Mechanics.

30 more years would pass ... before (almost by
mathematical "accident") in 1968, the current
mainstream "flap" of renewed scientific interest
in "hyperspace" would be, like the legendary
Phoenix, "magically” reborn -- a theory now
known as "Superstrings" ... in which
fundamental particles, and “fields," are viewed
as hyperspace vibrations of infinitesimal, /-
dimensicnal strings ... From those relatively
inauspicious beginnings, stretching across
more than 60 years, the current focus of '
scientific research papers on "hyperspace” -- T M.LT. rywintron.

from continued research into updated versions

of the old "Kaluza-Klein Theory"; to discussions of the much newer "Supergravity"
hyperspace unification model; to the exotic "String Theory" itself -- has grown
geometrically (over 5000 papers by 1994 alone, according to Michio Kaku -- see above). This much
attention to a subject involving realities you can't even see, represents nothing short of a
fundamental psychological revolution sweeping across a major segment of the
worldwide scientific community.

For most physicists currently interested in the problem, the "Superstring" hyper-
dimensional model has overwhelming advantages over all its predecessors. Besides
effectively unifying all the known forces of the Universe ... from electromagnetism to the
nuclear force ... in a literally beautiful "ultimate"picture of Reality, it also makes a specific
prediction - @loOUL the total number of N-dimensions that can form:

"Ten" (or "26," depending on the rotation of the "strings").

The bad news |S f//gg can't Ae fesfeJ E/f/lep
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As all fen dimensions @re curled up (in the model) inside the same experimentally unreachable
"Planck length" which spelled the scientific demise of the original Kaluza-Klein ...

Impasse.

This, then is the current situation.

The "hottest" mainstream scientific theory to come along in more than half a century, the
next best thing to a "Theory of Everything" (and seriously attempting to become precisely #. ...), iS

not only a Hyperdimensional Model of Reality ... it is a4 ONe which, by its fundamental
nature--

Cant scientifically be tested!

While a "hyperdimensional model" which can be tested easily -- as this paper will
unequivocally show -- for over a 100 years has been systematically ignored.

Is it just us ... or is there something truly w...; with this picture?
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On Hyperdimensional Physics...  and More....
Partll  (back)

Lt. Col Thomas E. Bearden, retired army officer and physicist,
has been perhaps the most vocal recent proponent for restoring
integrity to the scientific and historical record regarding James
Clerk Maxwell -- by widely promulgating his original equations; in
a series of meticulously documented papers on the subject,
going back at least 20 years, Bearden has carried on a
relentless one-man research effort regarding what Maxwell e/,
claimed. His painstaking, literally thousands of man-hours of
original source documentation has led directly to the following,
startling conclusion:

Maxwell's original theory is, in fact, the true, so-called "Holy
Grail" of physSICS ... the first successtul unified field theory in the history of Science
. a fact apparently completely unknown to the current
proponents of "Kaluza-Klein," "Supergravity," and "Superstring
ideas ....

Just /ow successful, Bearden documents below:

" ... In discarding the scalar component of the quaternion, Heaviside
and Gibbs unwittingly discarded the unified EM/G [electromagnetic/
gravitational] portion of Maxwell's theory that arises when the
translation/directional components of two interacting quaternions reduce to
zero, but the scalar resultant remains and /44 a deterministic, dynamic
structure that is a function of
oppositive directional/translational
components. In the infolding of EM ELECTROM D=
energy inside a scalar potential, a ! ; £ > ‘E-FIELD
dructured scaloe pOtENtial results, almost XLTH | TRANGIT-1IME
precisely as later shown by Whittaker fgf;f&" 0=
but unnoticed by the scientific ' ) ,l B-FIELD
community. The simple vector L ECTROCN

: - SWIALING

equations produced by Heaviside
and Gibbs captured only that subset
of Maxwell's theory where EM and s
gravitation are mutually exclusive. In STRESS \
that subset, electromagnetic circuits -:'i'nﬁ.i::p:;g | ‘/ POTENTIAL

, , ¢ T (SCALAR)
and equipment will not ever, and cannct XLTH) | ¥ (3CALAR)
ever, produce gravitational or inertial L / \
effects in materials and equipment. T -

zqzleal can Seedntbaan

"Brutally, not a single one of Tt Kimels 0F EM £o ey s Andd irenslation, ERM drunslation energy does

those Heaviside/ Gibbs equations exdernol work:, EN Hress energy does tnpeennl waek on e madiam,

ever appeared in a paper or book by

James Clerk Maxwell, even though the severely restricted Heaviside/Gibbs
interpretation is universally and erroneously taught in all Western universities
as Mawells theory.

"As a result of this artificial restriction of Maxwell's theory, Einstein also
inadvertently restricted his theory of general relativity, forever preventing the
unification of electromagnetics and relativity. He also essentially prevented the
present restricted general relativity from ever becoming an experimental,
engineerable science on the laboratory bench, since a hidden internalized
electromagnetics causing a deterministically structured local space-time
curvature was excluded.

Bearden - very
brilliant man with
great determin-
ation. Ressur-
ected previous
scientific info - in
conjunction with
present day
postulates —to
form a more dis-
cernable and
“unified working
physics platform!
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"Quantum mechanics used only the Heaviside/ Gibbs cvfernafized
electromagnetics and completely missed Maxwell's infernalized and  codered
electromagnetics enfolded inside a structured scalar potential. Accordingly, QM
[quantum mechanics] maintained its Gibbs statistics of quantum change, which
is nonchaotic a priori. Quantum physicists by and large excluded Bohm's
hidden variable theory, which conceivably could have offered the potential of

engineering quanfum c/mm]e -- engineering p/u/sica/ Pea/ifq ifse/£

"Each of these major scientific disciplines missed and excluded a
subset of their disciplinary area, because they did not have the scalar
component of the quaternion to incorporate. Further, they completely missed
the significance of the Whittaker approach, which already shows how to apply
and engineer the very subsets they had excluded.

"What now exists in these areas are three separate, inconsistent
disciplines. Each of them unwittingly excluded a vital part of its discipline, whi4
was the unified field part. Ironically, then, present physicists continue to exert great
effort to find the missing key to unification of the three disciplines, but find it
hopeless, because fthese special subsets are alveady contoadictory o one another, @S 1S quite well
known to foundations physicists.

"Obviously, if one wishes to unify physics, one must add back the
unintentionally excluded, unifying subsets to each discipline. Interestingly, all
three needed subsets turn out to be one and the same ..."

-- T.E. Bearden, "Possible Whittaker Unification of
Electromagnetics, General Relativity, and Quantum Mechanics,"

(Association of Distinguished American Scientists
2311 Big Cove Road, Huntsville, Alabama, 35801)

Given Bearden's analysis -- what did we actually lose ... when science "inadvertently lost
Maxwell ..?"

If two key physics papers often cited by Bearden (which appeared decades after the death of
Maxwell), are accurate ... we lost nothing less than--

7779 ”E/E(fmgpav/f/(” mnfm/ n/ gpav/fy /fse/f/ /

The critically important research cited by Bearden

was originally published by "Sir Edmund Whittaker " ,/ /// 0
(the same cited earlier in #: paper), beginning in 1903. The / /:/:/:/« 4//«’ /;///
first was titled "On the partial differential equations of L L e |

+
+*+ Lk .

mathematical physics" (Mathematische Annalen, Vol. 57, 1903, : lerl ML
p-333-335); the second, "On an Expression of the :
Electromagnetic Field due to Electrons by means of two Scalar
Potential Functions" (Proceedings of the London Mathematical

Society, Vol.1, 1904, p. 367-372).

+ .

Whittaker, a leading world-class physicist himself,
single-handedly rediscovered the "missing" scalar
components of Maxwell's original quaternions,
extending their (at the time) unseen implications for
finally uniting "gravity" with the more obvious electrical
and magnetic components known as "light." In the
first paper, as Bearden described, Whittaker
theoretically explored the existence of a "hidden" set
of electromagnetic waves traveling in i simulfaneous
diections N the scalar potential of the vacuum --
demonstrating how to use them to curve the local
and/or distant "space-time" With clctromagnetic radiation, IN &
manner directly analogous to Einstein's later "mass- g : ;
curves-space" equations. This key Whittaker paper AP metan L epme gueteonenes Kt

(a) Llo(trir lLIld ma;znpmf ﬁeld dlstrll)uhon of a plane ele(t.ro

Engineering by W. L. h.meny by permission of The Macmillan (
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thus lays the direct mathematical foundation for an e/coq-aitic theory/technology of gravity
control. In the second paper, Whittaker demonstrated how two "Maxwellian scalar
potentials of the vacuum" -- gravitationally curving space-time -- could be turned back
into a detectable "ordinary" electromagnetic field by two interfering "scalar EM waves"...
even at a distance.

Whittaker accomplished this by demonstrating mathematically that "the field of force
due to a gravitating body can be analyzed, by a spectrum analysis' as it were, into an
infinite number of constituent fields; and although the whole field of force does not vary
With time, yet cach of the constituent fields is an undulstory character, consisting of o simple-disturbance prepagated with
unitorm velecity .. [and] the waves will be longitudinal (top) ... These results assimilate the
propagation of gravity to that of light ... [and] would require that gravity be propagated
with a finite velocity, which however need nof be the same as that of lizht [emphasis added], and may
be enormously greater ..." (Op. Cit., "On the partial differential equations of mathematical physics")

Remarkably, four years 4/~ Whittaker's theoretical analysis of these
potentials (pun intended ...), on the evening of July 3-4, 1899, Nikola
Tesla (right) -- the literal inventor of modern civilization (via the now
worldwide technology of "alternating current") -- experimentally anticipated
"Whittaker's interfering scalar waves" by finding them in nature; from
massive experimental radio transmitters he had built on a mountain top
in Colorado, he was broadcasting and receiving (by his own assertion)
fongitudinal stresses” (s opposed to conventional EM "transverse waves") through the
vacuum. This he was accomplishing with his own, hand-engineered
equipment (produced according to Maxwell's original, quaternion
equations), when he detected an interference "return" from a passing
line of thunderstorms. Tesla termed the phenomenon a "standing
columnar wave," and tracked it electromagnetically for hours as the
cold front moved across the West (Nikola Tesla, Colorado Springs Notes 1899-
1900, Nolit, Beograd, Yugoslavia, 1978 pp. 61-62).

-

[Many have since speculated that Tesla's many other astonishing (to the period) technological
accomplishments, many of which apparently "were lost" with his death in 1942, were based on this fwe
understanding of Maxwell's original, "hyperdimensional" electromagnetic ideas ...]

Tesla's experimental earlier detection notwithstanding, what Whittaker theoretically
demonstrated years after Tesla was that future electrical engineers could also take
Maxwell's original «+-s+ce, quaternion description of electromagnetic waves (the real
"Maxwell's Equations”), add his own (Whittaker's) specific gravitational potential analysis
(stemming from simply returning Maxwell's scalar quaternions in Heaviside's version of "Maxwell's
Equations"...), and produce a workable "unified field theory" (if not technology!) Of geavity contrel ...

Unless by now, in some government "black project,” #hey akeady have--

And what we've deliberately been "leaked" over the last seven years, in repeated
video images of "exotic vehicles" performing impossible, non-Newtonian maneuvers on
official NASA TV shuttle coverage ... is simply the result!

Theory is one thing (Maxwell's or Whittaker's), but experimental results are supposedly the
ultimate Arbiter of Scientific Truth. Which makes it all the more curious that Tesla's four-
Year observational anticipation Of Whittaker's startling analysis of Maxwell -- the experimental
confirmation of an electromagnetic "standing columnar (longitudinal) wave" in
thunderstorms -- has been resolutely ignored by both physicists and electrical engineers
for the past 100 years; as have the stunning NASA TV confirmations of "something"
(above) maneuvering freely in Earth orbit.

With that as prologue, a new generation of physicists, also educated in the grand
assumption that "Heaviside's Equations” are actually "Maxwell's," were abruptly brought

Sheer unmitigat-
ed “genius’ With
the disctint ability
to forsee the
conclusion of his
thoughts and
concepts
“BEFORE’ com-
mencing with
them. By the
way, he had
help...
extraterrestrial
help.. .that is..
suplimentated
intellect and
genetics.

DUH!

Such sophisti-
cated technology
has been in use
for 50 years
under the guise
of *black
projects”

that the poor
bastard tax payer
has been
funding... and
will ultimately be
used against us..
under the NEW
WORLD ORDER
run by the
godless satan-
worshiping
ILLUMINATI

up short in 1959 with another remarkable, equally elegant experiment -- which finally PART Il - page 10
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demonstrated in the laboratory the stark reality of Maxwell's "pesky scalar potentials” ...
those same "sfic/" potentials that Heaviside so effectively banished for all time from
current (university-taught) EM theory.

In that year two physicists, Yakir Aharonov and o~
David Bohm , conducted a seminal "electrodynamics” (1)

laboratory experiment ("Significance of Electromagnetic
Potentials in Quantum Theory," The Physical Review, Vol. 115,

No. 3, pp. 485-491; August, 1959). Aharonov and Bohm,
almost 100 years after Maxwell first predicted their
existence, succeeded in actually messuring the "hidden
potential” of free space, lurking in Maxwell's original
scalar quaternion equations. 10 dO SO, they had to cool the
experiment to a mere 9 degrees above Absolute Zero,
thus creating a total shielding around a supeccondiucting
magnetic ring

[for a slightly different version of this same experiment — (see
diagram); the oscillation of electrical resistance in the ring (bottom

graph) is due to the changing electron "wave functions" --
triggered by the "hidden Maxwell scalar potential” created by the

shielded magnet -- see text, below].

Once having successfully accomplished this non-
trivial laboratory set up, they promptly observed an
"impossible” phenomenon:

&
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Totally screened, by all measurements, from the
magnefic INfluence of the ring itself, a test beam of
electrons fired by Aharonov and Bohm at the MAGHETIC FIELRIVTESEN)
superconducting "donut,” nonetheless, changed their electronic stte ("wave functions"”) as they
passed through the observably “field-free" region of the hole -- indicating they were
sensing "something," even though it could NOT be the ring's magnetic field. Confirmed
now by decades of other physicists' experiments as a true phenomenon (and not merely
improper shielding of the magnet), this "Aharonov-Bohm Effect" provides compelling proof of a
deeper "spatial strain" -- a "scalar potential” -- underlying the existence of a so-called
magnetic "force-field" itself. (Later experiments revealed a similar effect with shielded ccoisic fields

)

All of which provides compelling proof of "something else," underlying all reality,
capable of transmitting energy and information across space and time ... even in the
complete absence Of @N electromagnetically detectable 3-D spatial “field"--

Maxwell's quaternion ... hyperdimensions/ “potential.”

So, what does all this have to do with NASA's annou ncement of a "new planet?"

If a "potential” witheut = field Can exist in space -- as Maxwell's quaternion analysis first
asserted, and Aharonov-Bohm "only" a century later ultimately found -- then, as defined
by Maxwell in his comparisons of the aether with certain properties of laboratory "solids,"
such a potential is equivalent to an unseen, voicul (rotating) "stress"” in space. Or, in
Maxwell's own words (first written in 1873 ...):

"There are physical quantities of another kind [in the aether] which are
related to directions in space, but which are not vectors. Stresses and strains in
solid bodies are examples, and so are some of the properties of bodies
considered in the theory of elasticity and in the theory of double [rotated]
refraction. Quantities of this class require for their definition nine [part of the "27-
line"...] numerical specifications. They are expressed in the language of
guaternions by linear and vector functions of a vector ..."

CURRENT
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-- J.C. Maxwell, "A Treatise on Electricity and Magnetism,"
(Vol.1, 3rd Edition, New York, 1954)

And stresses, when they are relieved, must release energy into their surroundings ...

There is now much fevered discussion among physicists, (~100 years post-Maxwell) of the
Quantum Electrodynamics Zero Point Energy (zPE) of space -- or, "the energy of the
vacuum®; to many familiar with the original works of Maxwell, Kelvin, etc al., this sounds
an awful lot like the once-familiar "aether" ... merely updated and now passing under "an
assumed name." Thus, creating -- then relieving -- a "stress" in Maxwell's vorticular
aether is precisely equivalent to tapping the "energy of the vacuum® -- which, according
to current "quantum mechanics' models," possesses a staggering amount of such
energy per cubic inch of space. Even inefficiently releasing a tiny percentage of this
"strain energy" into our three dimensions -- or, into a 4.4, existing in three-dimensional
space -- could make it appear as if the energy was coming from aewhere ... "something from
nothing.” IN Other words, to an entire generation of students and astrophysicists woefully
ignorant of Maxwell's ./ equations, such energy would appear as--

"Perpetual motion!"

Given the prodigious amount of "vacuum energy"
calculated by - physicists (trillions of atomic bomb
equivalents per cubic centimeter ...), even a relatively minor
but sudden release of such vast vacuum (aether) stress
potential inside o phnet ... could literally destroy it--

Finally answering the crucial astrophysical objection to
the "exploded planet model" that Van Flandern has been
encountering ...

"But T0m - ]USt hOW dO yOU bIOW Up' an enfire W(?I’/JQ/”

The answer is now obvious: via hyperdimensional
"vacuum stress energy" ... ala Whittaker and Maxwel  |.

As we shall show, it is this "new" source of energy -- in a
far more "controlled" context -- that seems also to be
responsible now for not only the "anomalous infrared
excesses" observed in the so-called "giant outer planets" of
this solar system--

It is this same source of energy (in the Hyperdimensional Physics Model) that, according to
our analysis, must now be primarily responsible for the radiated energies of s ...
InC|UdIng the \Sun /fse//.

Since, in three dimensions, -/ energy eventually "degrades" to random motions -- via
Kelvin and Gibb's 19th Century Laws of Thermodynamics (it's called "increasing entropy") --
"stress energy" of the aether (vacuum) released inside a material object, even if it initially
appears in a coherent form -- driving, for instance, the anomalous (1400 mile-per-hour!),
planet-girdling winds of distant Neptune's "jet streams" -- will eventually degrade to
simple, random heat ... ultimately radiated away as "excess infrared emissions" into
space. It's the initial, astrophysical conditions under which such "Maxwellian space
potentials” can be released inside a planet (or a star ...), that have been the central focus
of our efforts for ten years --

To create a predictive, mathematical "hyperdimensional model" of such physics.

The entire question comes down to--
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"What set of known spatial conditions will slowly, predictably, release the potential
strains of 4-space into 3-space’ ... i=side @ massive world ... so that when this energy
inevitably degrades to heat, its radiative signature identifies the original
hyperdimensional' source?"

Fortunately, we are surrounded by almost half a dozen examples close at hand: the
giant, "anomalously radiating" planets of #; solar system (and some major moons). Over the
past decade, as we have attempted to understand their anomalous IR radiation, one
thing has become clear -- to a first order, the "infrared excesses" of the giant planets all
seem to correlate very nicely with ose parametee €ach has in common -- regardless of their
individual masses, elemental compaositions, or distance from the Sun:

Their total system "angular momentum."

The mass of a body and the rate at which it spins, in classical physics, determines an
object's "angular momentum." In our Hyperdimensional Model, its a bit more complicated
-- because objects apparently separated by distance in this (3-space) dimension are in
fact comectd In @ "higher" (4-space) dimension; so, in the HD model, one also adds in the
orbital momentum of an object's gravitationally-tethered satellites -- moons in the case of
planets; planets, in the case of the Sun, or companion stars in the case of other stars.

When one graphs the total angular Specific Angular Momentum
momentum of a set of objects (see photo) such Versus Internal Luminosity
as radiating outer planets of this solar system (Body Plus Satellites)

(plus Earth and Sun) -- against the total amount
of internal energy each object radiates to
space, the results are striking:

The more r#/ system angular momentum a
planet (or any celestial body) possesses (as
defined above -- object plus satellites), the greater
its intrinsic "brightness," i.e. the more
"anomalous energy" it apparently is capable
of "generating."

10°®

And, as can be seen from this key diagram,
this striking linear dependence now seems to
hold across a range of luminosity and
momentum totaling almost #heee ordees of magnitude
... almost 1000/1!
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Especially noteworthy, the Earth (not "a
collapsing gas giant," by any stretch of the imagination)
also seems to fit yrecisely this empirical energy
relationship: when the angular momentum of SPECIFIC ANGULAR MOMENTUM (CM'SEC™)
the Moon is added to the "spin momentum" of [y e
its parent planet, the resulting correlation with R SEXC ...
measurements derived from internal "heat budget" studies of the Earth are perfectly
fitted to this solar-system-wide empirical relationship -- even though the Earth's internal

energy is supesedly derived from "radioactive sources."

10% 107 107 107 107

And, as can be seen from the accompanying historical comparison, (see photo below)
this striking solar system linear relationship is actually more tightly constrained (even at
this early stage) than the original Hubble "redshift data" supporting the Big Bang!
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Specific Angular Momentum Versus Internal Luminosity Hubble's Original Galactic
{Body Plus Satellites)
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This discovery contains major implications, not onl y for past
geophysics and terrestrial evolution ... but for fu ture geological and
climatological events -- "Earth changes," as some h ave termed
them. These may be driven, not by rising solar inte  ractions or by-

products of terrestrial civilization (  accumulating "greenhouse gases" from
burning fossil fuels ), but by this same "hyperdimensional physics." If
so, then learning a lot more about the mechanisms o f this physics --
and quickly! -- is a critical step toward interveni ng and eventually
controlling our future well being, if not our desti ny, on (and off! ) this
planet ...

For the "Hyperdimensional Physics" model, this simple but powerful relationship now
seems to be the equivalent of Relativity's E=MC? : a celestial object's total internal
luminosity seems dependent upon only one physical parameter:

L=mr2 = total system angular momentum (  object, plus all satellites )

There is a well-known "rule of thumb" in science, perhaps best expressed by a late
Noble Laureate, physicist Richard Feynman:

"You can recognize truth by its beauty and simplicity. When you
get it right, it is obvious that it is right -- at least if you have any
experience -- because usually what happens is that more comes out than
goes in ... The inexperienced, the crackpots, and people like that, make
guesses that are simple, but you can immediately see that they are
wrong, so that does not count. Others, the inexperienced students, make
guesses that are very complicated, and it sort of looks as if it is all right,
but | know it is not true because the truth always turns out to be simpler
that you thought ..."

This startling relationship -- our discovery of the simple dependence of an object's
internal luminosity on its total system angular momentum -- has that "feel" about it; it is
simple ... it is elegant ... in fact--

It could even be true. PARTII;[:UgeM I
0




But, as can be seen from examining the luminosity/angular momentum diagram again,
there also appears to be one glaring exception to this otherwise
strikingly linear relationship:

The Sun itself.

Independent research, involving over 30 years of attempted
confirmation of the Sun's basic energy source -- in the form of
solar/terrestrial observations of tiny atomic particles called
"neutrinos," supposedly coming from the center of the Sun -- have
left laboratory physicists and astrophysicists with a o
astronomical enigma:

The Sun is not emitting any#iny like the number of neutrinos
required by the "Standard Solar Model" for its observed energy
emission; if its energy is due to "thermo-nuclear reactions" (as the Standard Model
demands), then the observed "neutrino deficit" is upwards of 60%: even more remarkable,
certain kinds of primary neutrinos (calculated as required to explain the bulk of the solar interior's
fusion reactions, based on laboratory measurements) turn out to be simply missing altogether!

So -- what e/, fuels the Sun?

The answer to the Sun's apparent violation of the Standard Solar Model -- ironically, is
contained in its striking "violation" of our key angular momentum/luminosity diagram:

In the Hyperdimensional Hyperdimensional Model
Model, the Sun's primary Solar Angular Momentum Deficit
energy source -- like the (Arrow = Sun Plus Required Hypothetical Planets)
planets' -- must be driven by its
total angulse momentum - 1ItS OWN
"spin momentum," plus the total
angular momentum of the
planetary masses orbiting
around it. Any standard
astronomical text reveals that,
though the Sun contains more
than 98% of the mass of the
solar system, it contains less
than 2% of its total angular
momentum. The rest is in the
planets. Thus, in adding up
their total contribution to the
Sun's angular momentum
budget -- if the HD model is
correct -- we should see the = o7 0 07 108
Sun following the same line on
the graph that the planets, from
Earth to Neptune, do. interions of tne Giamt paneis R

Sky Publishing, 1530
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SPECIFIC ANGULAR MOMENTUM (CM’SEC)

It doesn't.
The obvious answer to this dilemma is that the HD model is simply wrong.

The less obvious is that we're missing something ..

L|ke .. addiional p/anefs (above)!
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By adding another big planet (or a couple of smaller ones) 4.,../ Pluto (several hundred
times the Earth's distance from the Sun -- below), we can move the Sun's total angular
momentum to the right on the graph, until it almost intersects the line (allowing for a
percentage, about 30%, of internal energy expected from genuine thermonuclear reactions ...). This
creates the specific "HD prediction" that "the current textbook tally of the Sun's angular
momentum is deficient because ..."

"VE AGVE”’)‘ J/S(OVEPEJ (7// )lAE PEmG/ﬂ/ﬂ(] meméeps O/ )lAE SO/GP our SO/GP sqsfem LJE’*I

As a dividend, this promptly presents us with o ur first key test _of the

Hyperdimensional Model

1) Find those planets!

The second test of the Hyperdimensional Model is that, unlike other efforts to
explain anomalous planetary energy emissions via continued "planetary collapse,” or
"stored primordial heat," the hyperdimensional approach specifically predicts one radical,
definifive ODSErVational difference from all other existing explanations--

2) HD energy generation in both planets
and stars should be -- must be --

vap/aé/e .

This is simply implicit in the mechanism, which generates the hyperdimensional
energy in the first place: ever +..yin; hyperspatial geometry.

If the ultimate source of planetary (or stellar) energy is this “o-iculsr (rotating) spatial
stress between dimensions" (ala Maxwell), then the constantly changing pattern (both
gravitationally and dimensionally) of interacting satellites in orbit around a major planet/star
must modulate that stress pattern as a constantly changing, geometically twisted  "aether" (ala
Whittaker's amplifications of Maxwell). In our Hyperdimensional Model, it is this "constantly
changing hyperspatial geometry" that is capable (via recnsnt rotstions With the masses in question --

YEA! YOU
FOOLS... its
called NIBIRU
and our solar
system’s other
dwarf sun and
six sister satellite
planets... that
arrives and
destroys
EVERY 3,600
years - LIKE
CLOCKWORK!
It's at our
doorstep right
now preparing
for huge
destruction!!
READ ALL
ABOUT IT AT
THIS WEBSITE..
under -

SECRETS!
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either as spin, or circular orbital motions) of extracting energy from this underlying "rotating,
vorticular aether" ... and then releasing it i/ material objects.

Initially, this "excess energy" can appear in
many different forms -- high-speed winds,
unusual electrical activity, even enhanced
nuclear reactions -- but, ultimately, it must all
degrade to simple "excess heat." Because of
the basic physical requirement for resonance N
effectively coupling a planet (or a star's) "rotating
3-D mass to the underlying 4-D aether
rotation," this excess energy generation must
also, inevitably, ..., with time -- as the changing
orbital geometry of the "satellites" interacts with
the spinning primary (and the underlying, "vorticular
aether"...) IN and cut-of-phase.

AC output Super-conducting
generator

Faraday

For these reasons, as stated earlier, fime- N-machine Disk
weishifity OF this continuing energy exchange
must be a central hallmark of this entire "HD process."

brushes

[Incidentally, understanding this basic "hyperdimensional transfer mechanism," in terms of Maxwell's
original quaternions (that describe "a rotating, vorticular, four-dimensional sponge-like aether"), immediately
lends itself to creating a "Hyperdimensional 7ecnokgy “ based on this same mechanism.

The fundamental "violations" of current physics exhibited by so-called "free energy” machines -- from the
explicitly-rotating "N-machine" to the initially frustrating fime-vwisble aspects OF "electro-chemical cold fusion®-- are
now elegantly explained by appropriate application f Maxwell's original ideas.

(see background articles of Tom Bearden)

Even more extraordinary: the recent startling demonstration, broadcast nationwide on ABC's "Good
Morning America" last year, of a "physically impossible” major reduction -- in a #w miuts/ -- of long-lived
radioactive Uranium isotopes. Normally, such processes require billons of 4ears 10 accomplish. This too is now
elegantly explained by the Hyperdimensional Model-- As -- an "induced hyperspatial stress," created by the
machine ... the same stress that initially (in the Model) induces "unstable isotopes" in the first place. By
technologically enhancing such vacuum stress within these nuclei, via a refnin; 0f Maxwell's "scalar
potentials,” the normal radioactive breakdown process is accelerated -- literally Lillons of fimes ..

GOOD MORNING AMERICA
Radieactivity Breakdown Demonstration
June 11, 1997

U-235 ( "hall-lile” ~4.5 billio %) Run Through Apparaius for L75 hours ...

Radioa y Reduced by Halll

The implications for an entire "rapid, radioactive nuclear waste reduction technology" -- accomplishing in
hours that would normally require .ccns -- is merely one immediate, desperately needed world-wide application

of such "Hyperdimensional Technologies."] PART Il - page 17 I
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In our own planetary system, all the "giant" planets possess a retinue of at least a
dozen satellites: one or two major ones (approximating the size of the planet Mercury) ... with
several others ranging down below the diameter and mass of our own Moon ... in
addition to a host of smaller objects; because of the "lever effect" in the angular
momentum calculations, even a small satellite orbiting far away (or at a steep angle to the
planet's plane of rotation) can exert a disproportional effect on the "total angular momentum*
equation -- just look at Pluto and the Sun.

Even now, Jupiter's four major
satellites (which have collective masses
approximately 1/10,000th of Jupiter itself), during
the course of their complex orbital
interactions, are historically known to
cause fime-altered ehavior in a variety of
well-known Jovian phenomena--

InCIud|ng - "anomaIOUS" /af/fuJe anJ /nm]/fuJe
motions Of the Great Red Spot itself.

As we presented at the U.N. in 1992,
the Great Red Spot -- a mysterious vortex
located for over 300 years at that
"infamous" 19.5 degrees S. Latitude, via
the circumscribed tetrahedral geometry of
the equally infamous "27 line problem" --
is #e classic "hyperdimensional signature” of HD physics operating within Jupiter.

The existence of decades of recorded "anomalous motions" of this Spot, neatly
synchrenized With the highly predictable motions of Jupiter's own moons, are clearly NOT the
result of conventional "gravitational” or "tidal" interactions -- in view of the relatively
insignificant masses of the moons compared to Jupiter itself; but, following Maxwell and
Whittaker, #he hyperdimensional effects of these same meons -- Vi@ the long "lever" of angular momentum
on the constantly changing, vorticular scalar stress potentials s/ Jupiter -- that is a very
different story ...

So, Hyperdimensional Test number three

3) Look for small, short-term amplitude-variations
in the infrared emission levels of all the giant pl anets ...
synchronized ( as are the still-mysterious motions of the GRS onJ  upiter )
with the orbital motions and conjunctions of their moons.

All NASA models for the "anomalous energy emissions" of these planets have
assumed a steady output; the "snapshot" values derived from the mere %w fous Of
Voyager fly-bys in the 1980's are now firmly listed in astronomy texts as new "planetary
constants"; the reason: the emissions are viewed by NASA as either "primordial heat,"
stored across the aeons; energy release from internal long-term radioactive processes;
or literal, slight «#i.; of portions of the entire planet, still releasing gravitational potential
energy ... all processes that will not change perceptibly even in #cusands 0f years!

Confirmed sheet-feem variafions IN the current planetary IR outputs, of "a few hours" (or even a
few days) duration -- and s.onized With the orbital periods of the planets' satellites
themselves -- would thus be stunning evidence that ./ the "mainstream" explanations
are in trouble ... and that the Hyperdimensional Model deserves much closer scrutiny ...

In this same vein: unlike all "conventional NASA explanations,” in a phenomenon akin
to "hyperdimensional astrology,” the HD model also specifically predicts significantly
larger, long-term variability in these major planetary IR outputs ... of several ,e.-s duration.
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These (like the shorter variations triggered by the changing geometry between the
satellites) should be caused by the constitly changing hyperdimensiona! (Spatial stress) inferactions
between the major planets themselves ... as they continually change their geometry
relative to one another, each orbiting the Sun with a different relative velocity.

These changing interactive stresses in the "boundary between hyperspace and real’
space” (in the Hyperdimensional Model) now also seem to be the answer to the mysterious
"storms" that, from time to time, have suddenly appeared in the atmospheres of several
of the outer planets. The virtual "disappearance,” in the late 80's, of Jupiter's Great Red
Spot is one remarkable example; Saturn's abrupt production of a major planetary
"event," photographed by the Hubble Space Telescope in 1994 as a brilliant cloud
erupting at 19.5 degrees N. (where else?!), is yet another.

Since the prevailing NASA view is that these planets' "excess" IR output ».s+ be
constant over time, no one has bothered to look for any further correlations -- between a
rising or falling internal energy emission ... and the (now, historically well-documented) semi-
periodic eruptions of such "storms."

They should.
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and More....

On Hyperdimensional Physics...

Part Il (back)

Which returns us to the Sun.

There is a very well known, long period, and still
mysterious variability associated with the largest
"hyperdimensional gate" in our own neighborhood -- our
"local" star, the Sun.

Its complex changes, which include a host of related
surface phenomena -- solar flares, coronal disturbances,
mass ejections, etc. -- is termed "the sunspot cycle" ...

because the number of simultaneous "spots" (lower-
temperature vortices appearing "dark" against the hotter solar surface,

as this activity occurs -- left) waxes and wanes over about 11

years. (The full magnetic reversal of the Sun's polarity takes two
complete sunspot cycles to return to "zero" -- thus the complete "solar

cycle" is about 20 years.)

In the 1940's, the Radio Corporation of America (RcA) hired a young electrical
engineer -- John Nelson -- in an effort to improve the reliability of HF ("short-wave") radio
communications around Earth. Such radio transmissions had been observed to be, for
some reason, more reliable in the "lulls" in between, than during solar activity associated
with "peak” sunspot years.

To his surprise, Nelson soon specifically correlated this rising and falling radio
interference with not only sunspot cycle, but with the motions of the major planets of the
solar system; he found, to his increasing astonishment, a very repeatable -- in essence,

astrological - COFTElAtion ... between the inexorable orbits of all the planets (but especially,
Jupiter, Saturn, Uranus and Neptune -- which, remember, hold essentially all the solar' system's known angufs

mementar) ... AN Major radio-disturbing eruptions on the Sun!

Planetary Position Effect on Short-Wave
Signal Quality
1l Hi NELSON

plaw=iz hald a “muliple af
M0 degreee™  prrangoncon
amang themselves, the carre-
lateon wie miges e .
Ihese  acrangements  were
callzd *mubiple  configara-
fans™ and exist when twn

T THE Centeal Badio
Ofics ol R4 Qam-
mupications, Inc., in

bwes Monhatian, o oheer-
oy beusing a d-ioch re-
fragling  ielsstope is main-
ained for the obsecvatinon af

A new opproach to ao as vet unsplved problem

i the observance of planetacy efcots oo tram-

atfantic ghort-wave radic Wgoale. Correlation

wver seven yoeure shows hat eerlain planciury

arrangements agree well with the behavior
of thort-wave signals,

snspots. The *purpese ol

crecting this obacrvateey in 1946w e develop a omethiod
ol forerasting adia ararms feam che gtudy of orapa. Afesr
about aoe year of expecimencing, a forecascing system of
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age, position, classification, and achvity al sunspols.
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are separalcd by LEG dogries with 2 thicd pluner M degrees
fram each.  These multiples are quits common. A e
uncoirmon fvps ol mulliple s che case where all bires
planes are ai 0 degres with each other,  Tram che lew
et rocorded, chis Lype ol miulliple shows Lhe least correla-
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The Hyperdimensional Model finally provides a comprehensive theoretical explanation
-- a "linking mechanism" -- for these, to a lot of astronomers, still embarrassing decades-
old RCA observations. For, in essence what John Nelson had rediscowered Was nothing short
of a "Hyperdimensional Astrology" (see photo below) -- the ultimate, very ancient, now
highly demonstrable anyufr mementum foundations behind the .../ influences of the Sun and
planets on our lives ...
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Figure 1. The beliogeniric arrangement of Veous, Mercury, lnd_]upher on February 23, 1948, which resulied in severe signal
degradation on that day and the one following

nd correlated with existiing radio conditions. Multi-
cycles for these three plancts were found in nine cases
which are listed in Table [ Case 10 is a triple multicyele
that coingided with an extremely severe signal degradation
in 1951, The heliocentric arrangements of the planets
involved are shown in Figures 1 and 2 for Cases 1 and 10,

Single configurations (one cycle) between only two
izalated planews show the least correlation, but often
when several single eycles between several isolaied planets
coincide in time the cocrelation is quile pronounced.
Mest of the single cycles, however, do correlale with at
Teast flight signal degradation.  Some corrclate with severe
degradation.

422

Nelsor—Flanetary Foritton Effect on Shore Have

At times, two, and sometimes three, complete mulii-
cyeles occur in the space of a few days, At other times
a mullicyele will occur mingled with one or more single
cycles between other planets.

Theoretically, if these planctary arrangements do have
the effect that correlation indicates, the epcles between
the slow planes should have gradual long-teem effecy
establishing an over-all standard. The most degraded
periods should come as the faster planets come into cyele
with them or ameng themsclves.

Jupiter and Saturn, the largest planets in (he solar
system, are the most important,  Due to their great size
and slow motion, they can exercise the predominating

Erzcrricat. ENGINEERING
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For, as part of his solar research, Nelson also "rediscovered" something else ...

"It is worthy of note that in 1948 when Jupiter and Saturn were spaced by 120 degrees,

and solar activity was at a maximum, radio signals averaged of far higher quality for the

year than in 1951 with Jupiter and Saturn at 180 degrees and a considerable decline in

solar activity. In other words, the average quality curve of radio signals flowed the cycle curve
between Supiter and Saturn rather than the sunspot cume ... [€MPhasis added]."

-- J.H. Nelson, "Planetary Position Effect on
Short-Wave Signal Quality"
(Electrical Engineering, May 1952)

These decades-old observations are very telling ... not only cnfirming Jupiter and Saturn
as the primary "drivers" behind the Sun's known cycle of activity (in the HD Model), but
strongly implying an additional 4 effect of their changing angular relationship on #e.
electrical properties of Farth’s ionosphere. THIS, Of cOurse, is totally consistent with these changing

planetary geometries affecting not just the Sun, but the other planets as well ... just as

"conventional" astrologers have claimed -- via Maxwell's "changing scalar potentials"...

Therefore, at this point, .4, the hyperdimensional theory--

1) Points to the (literally!) the deepest implicati  ons of the simple astronomical
fact that the "tail wags the dog"-- that the planet s in this physics are fully
capable of exerting a determinant influence on the Sun -- and each other --
through their disproportionate ratio of total solar SYStem  angulsr mementum ... OVer
100 to 1, in the [known!] planets' favor.

Only the Hyperdimensional Model--

2) Possesses the precise  physical mechanism - Via Maxwell's "changing
guaternion scalar potentials" -- accounting for thi s "anomalous" planetary
angular momentum influence.

And, only the HD theory--

3) Has already publicly identified, at the United N ations, in 1992, a blatant
geemetric ClUE t0 this entire HD solar process: the maximum sunspot numbers (those
large, relatively "cool,"  rofating vortices @ppearing on the solar surface), rising and
falling and methodically changing latitude, during the course of the familiar 22-
year solar cycle--

And peaking every half'CyCIe SUN-- A pl"il 7, 1997 Coronal Mass Ejection Event at ~ 20 degrees S.
(~11 years), at the ... as predicted by the

hyperdimensionally significant 30 aperdimensional Fhysics
0 fode

solar latitude of ~"19.5
degrees!" (see photo right)

Furthermore, recent
discoveries via the indirect
technique of "helioseismology"
(optical monitoring of sound waves
vibrating back and forth within the Sun),
have revealed another clear
solar "hyper-dimensional
signature at play; a curious "jet,"
flowing around the north pole
several thousand miles below
the visible solar surface; the
remarkable similarity to an

equivalent phenomenon NASA "SOHO" Spacecr iz . Graphic SIS
Data ) The Ent of 60 I




discovered by Voyase- flowing around the north pole of Saturn -- a "polar hexagon" (see
photo below) in the clouds -- even to the /4, S€€mMS just a bit "too coincidental.”

Unfortunately, because the
discovery is not based on direct NASA Solar "Acoustic Seismology"

imaging (as with V.y..), but on an ; & i i e ; . .
indirect "sub-surface flow" technique, Discovers Identical "Hyperdimensional Signature

the investigators have rounded off Beneath Sun's Surface to "Polar Hexagon" Found
the corners of the potential sub- by Voyager on Saturn ...
surface "solar hexagon" (see photo
right); in fact, they should consult
more frequently with their NASA o
planetary colleagues for additional 76-Degree "Polar Hexagon™ |
examples of this geometric, now
C|eal’|y /lypepc//mens/nna/ "fIOW pattem" f - —
. Sub-Surface
elsewhere in the solar system ... 6. "olar Jet!

Solar 75-Degree

The increasing identification of the
hyperdimensions/ - Mechanism underlying
the Sun's primary energy production
has, unfortunately, brought with it
certain inevitable, potentially
disquieting predictions ...

Described first by Kepler as his
"Third Law," the farther out a planet
orbits from its star the longer is its
period of revolution. Since we're
talking about possible «icna/ planets
driving this entire Hyperdimensional
Solar Process (see again angular
momentum diagram, above) -- planets NASA
that must be fundreds of fimes farther (€ 1997 The Enterprise Mission
from the Sun than Earth (Pluto is "only"

40 times its distance, and orbits in "only" about 250 years) -- the "years" of these extremely distant
worlds could equal thousands if NOt fens of theusands OF Earth's year ... depending on their
orbits. Because of these immense orbital periods, the cycles of solar energy production
driven by their combined angular momentum will also be v-e-r-y long, indeed--

Perhaps as long as ~26,000 years ... (remember that number).

Also remember that such distant planets -- even if not particularly massive -- will have
a disproportionately large effect on the total solar HD energy generation, because of the
enormous "leverage" in the angular momentum equation with increasing distance. Thus,
these still undiscovered worlds must in fact account for most of the solar energy we see
... depending on the actual orbital periods; the repeated ultra long-term phasings of their
orbits -- creating equally long-term angular momentum resonances in the Sun -- must
produce resulting long-term cyclic changes in the Sun's total luminosity ... lasting literally
thousands of years ... far longer than the short-term, historical "sunspot cycle" Nelson first
linked directly to the known members of the solar system.

There is already a well-known link, between the historical 11-year "sunspot cycle" --
increased solar flares, x-ray emission, frequency of "coronal mass ejections," etc. -- and
a measurable (if inexplicable as yet) increase in total st energy production. Misnamed "the solar
constant,” (see below) this cyclic increase and decrease (according to satellite measurements)
is curiously in phase with the current sunspot cycle ... averaging about 0.15%.
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Irradiance W/m?

Sunspot/Solar "Constant” Minimuam

1985

Years and months

The solar irradiance measured by ACRIM over the period 198088,
showing sunspot-associated dips at times of large spot activity (1980-84
and 1988 onwards) and the prolonged minimum (1985-87) when solar
activity was low. The observational errors are larger for the period between
the end of 1980 and the beginning of 1984 because of a lower rate of data
acquisition and the coarse pointing of the SMM spacecraft in this interval.
(Courtesy R. C. Willson and H. S. Hudson)

This NASA-documented short-term variation of #e eafie Sun, IS NOW directly traceable (in
the HD Model) tO the changing geemetric phase relafionships DEtWeenN the solar system's two largest
known planets, Jupiter and Saturn (as Nelson long ago confirmed); their orbital
conjunctions -- when both worlds return again to the sime geometvic position, relative to one
another -- take place on average roughly every 20 years ... the mean of the full

"magnetic” solar cycle! (At the "half cycle" -- the familiar 11-year sunspot period itself -- Jupiter and
Saturn are, of course, 180 degrees «f of phase ... @ critical clue to the determinate, modulating hyperspatial
geemelry @Ctually inherent in this process ...)

But, if the known changes in solar output are due to hyperdimensional effects of the
largest known planets, what of the magnitude of "aether stress" produced by our
proposed "new planets” -- with angular momentum contributions fundreds of times
greater?; the long-term cyclic increase in solar energy created by those cyclic phasings
(yet-to-be-experienced in recorded history ...) could measure as MuUch as sever/ percent above current
solr cufput. ThiS IS more than enough additional energy -- even without
Mankind's current addition of significant "greenhouse gasses" to the
atmosphere -- to trigger profound, millennia-long climatic changes
here on Earth--

Including ... melting ice caps; rising ocean levels; dramatic
changes in jet stream altitudes and activity; increased tornado
intensities; increased hurricane wind velocities ... and--

A permanent "ElI NiNO" (Whose warmest waters, satellites report, are
at ... /9.5 degrees).

And that's saying nothing about HD energy added to the inferns/
workings of our planet ... NASA TOPEX Image

From all indications, we are now well iNtO just such o new, fong-ferm, cyclic solar pericd ... JUSt QS

the HD Model has predicted. The implications should be obvious. PART Il - page 24 I
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Enter once more, Susan Terebey.

With the discovery and official NASA announcement of Dr. Terebey's "new planet” -- a
"Jovian-type" world 450 light years away ... yet, in apparent it/ isohtion -- We have the
perfect conditions fora .......

New series of crucial tests __ of the "Hyperdimensional Model," starting with--

NASA 3-D Graphics Animation

TMR-1C ’
The Hubble "Protoplanet”

*.

Ve 74 il "

Layout: (T} he Enterpriss

1) Systematic spectroscopic observation s (carried out over days
or months ), to detect the presence of any  w#/its Of this proposed
Jovian-type world. Curiously, this possibility has not even been
alluded to in any of the official NASA presentation s on this object
(see NASA artist's depiction above).

It is almost inconceivable that such a giant world could have formed without multiple
orbiting satellites; just look at the "miniature solar systems" of moons orbiting the major
planets of #i solar system ...

Confirmation of such additional objects would in itself be another major scientific
"first.” But, in this case, it would also have far deeper implications; some of those same
moons could have considerable mass themselves -- perhaps as much as Mars ... or
even £ ... depending on the parent planet's mass. The latter could, in fact, be
independently determined (via appropriate application of "Kepler's Laws") through physical
detection of such moons and determining their obits/ pericds. This would then provide a
completely independent calibration of the accuracy of the "primary object's" currently
estimated mass -- derived, as Terebey's freely admits, solely from theoretical "cooling
curves" (see above) and the "new planet's” measured IR luminosity itself.

These additional remarkable objects (if they exist ...) should be detectable with a variety
of qesent @astronomical technologies -- including Hubble -- provided someone /s
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[And, confirmation of truly massive satellites (a "Mars" or "Earth”) circling
this new "potential planet” could vindicate, in a stroke, a major piece of Van
Flandern's own revolutionary model -- that our own Mars (if not a number of
other objects) once orbited a /e phnet in this solar system as satellites ... until
all (including Mars) were released by the catastrophic cy./.sion Of that “"parent
world."

Van Flandern, one of the world's leading celestial mechanics experts, has
calculated the probable orbital parameters of such an extraordinary event --
and has reached the conclusion that Mars' uniquely elliptical path around the
Sun (of all the inner planets) is highly consistent with its "escape” from such a
"missing,” former member of the solar system ...]

Successful detection of a "Mars" or "Earth” (or any significant
satellites) orbiting Susan Terebey's "new planet” would immediate
present possibilities for carrying out the same variety of HD tests
proposed (above) for the outer planets of this solar system,
starting with--

2) Detection of distinct  ariafions I the "new SeRs oo
planet's” own infrared emissions --  syuchronized With the PO e R ._.....:_H “oodin.
calculated orbital periods of any detected satellit ~ es (or \m BTk ﬁw

Cdimichgs, 20 W L e T e

resonances thereof ...). This would offer immediate,

compelling evidence for the general correctness of the
"Hyperdimensional Model" ...  eyeiafly, if such IR signatures could be
matched with similar types of time-varying emission S observed
radiating from the giant planets of  #; solar system ...

Such confirmations would provide crucial and timely evidence supporting the basic
correctness of the "HD Model." Equally important, if such confirmations are forthcoming,
the extraordinary possibility will be further enhanced that this same fundamental physics,
in our own solar system, could ... and /as--

Destroyed enlfire wop/z/s
For those who need a "practical" reason to address these issues, consider this:

Understanding the conditions under which these types of "epochal events" could
come to pass ... and # through proper understanding and control of "HD Physics," they
can be averted for ..~ planet ... would seem a simple, basic rationale for renewed
interest in what Maxwell ../, stated. Given the demonstrable, historically-unprecedented
changes currently occurring in our own environment -- from mysteriously-rising
geophysical and volcanic activity (some of the most significant now occurring at that suspicious "19.5

degrees!"), to increasingly anomalous climatological and meteorological activity (does
anyone notice that hurricanes have always been born at an average

latitude of ...19.5 degrees?) -- verifying the effects of a chanying
"hyperdimensional physics" in our own neighborhood is
far from being "merely academic."

Then, of course, there are the continuing, dramatic
changes in the Sun...

Immediate solar predictions of the HD Model are
simple and quite clear: increasingly violent average solar
surface activity -- modulated with the rising and falling
with the familiar "sunspot cycle" of ~11 years (cycle #23
should be a "lulu!") -- taking place against a backdrop of
equally dramatic, long-term rising of fotal sclw energy emission.

The major unknown is the overall effect of this slowly
increasing "HD energy"” availability throughout 7 cafice <ol |EENIRINE VIS X TP PART Il - page %6
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systerr;, TOF, remember, the changing "aether stress" is ..+ localized inside stars or planets;
these concentrations of "matter" merely allow us to trace the visible effects -- like red dye
in clear water -- of these underlying, changing "hyperspatial strains." Thus, the overall
dynamical €ffect of the Earth's own significant (to us!) angular momentum interaction with
this changing solar system physics -- including its own long-term, "higher order rotation,"
the ~26,000 year precessional eyl @and the mysterious role of the Ao, -- is all still quite
uncertain ...

However, recent anomalous observations of perhaps the most fundamental dynamical
parameter of Earth -- it own refation -- SEEM tO SUPPOTT this growing perception that
"something" indeed is rapidly changing in the solar system ...

For some inexplicable reason, there has been an accelerating slow-down of the
Earth's spin on its own axis over the last twenty years -- as measured against electronic
transitions of the "Cesium Atomic Clock," maintained at the National Bureau of
Standards, in Boulder, Colorado.

A second makes a world of difference

By Blll Scanlon
Rocky Mountnin News Staff Writer

BOULDER — At 5 p.m. New Year's
Eve, a second will be added to the
atomic clock here to slow it into synch
with Earth's rotation.

Budget agreement or not, a physicist
and a computer programmer from the
National Institute for Standards and
Technology in Boulder will be on hand
Sunday when the world’s clocks add a
second.

Five o'clock here is midnight on the
last day of the vear, Greenwich, En-
gland, time. The official last minute of
the year will be 61 seconds long.

Earth's rotation is slowing ever so
slightly every year In addition, the
measure of a second — 9:193 billion
oscillations of the cesium atom —

the official standard in 1967, said Judah
Levine, physicist with NIST in Boulder.

S0, every year or year-and-a-half, on
Dec. 31 or June 30, the world's most
accurate clocks add a second — called a
leap second.

“The Earth and the clock get out of
synch. We live by the Earth, and the
Earth doesn't care one whit what the
atom is doing,” said Don Sullivan, chief
of the time and frequency division at
NIST in Boulder.

Although the leap second is needed
mostly to adjust to imperfections in the
atomic cleck, and only marginally to
adjust to a decelerating Earth, those
geconds add up over time. Scientists at
Australia’s Adelaide University believe
the Earth day was just 23 hours long at
the time of the dinosaurs.

Levine and computer programmer

NIST employees working through the
federal-government furlough. Chances
are shim that anything would go wrong
with the atomic clock if no one moni-
tored it the next few days. There are
batteries, generators and several back-
up clocks to keep things humming.

But, lo, what a catastrophe if the fail-
safe system failed:

B Navigators and geologists rely on
the atomic ¢lock for precise positioning.
By measuring the time it takes a signal
traveling at the speed of light to reach a
satellite, an object's exact lecation can
be determined.

= Without the atomic clock, long-dis-
tance phone calls and other telecom-
munications that use bands of optic
fiber would be slowed or garbled,

“If elocks are synchronized, we can
get a ot more information through the

oo mimion  THE EARTH DOESN'T SPIN Today

o, U u.s:u (s

S R
15 i)

-._;“J

Days have been getting longer. Geclogists speculate that mose
than 600 million years ago a day was just 21 howrs, Partly
because the eanh is ratating mare siowly, the world's time
experts will add a ‘leap second’ 1o the end of 1995,

Source: Acelade Unversity ! National Iastitste of Stangards & Techneiogy:

wasn't quite precise when that became Graphic, Rcky Meuniain News

Trudi Peppler are two of the handful of noise,” Sullivan said.

Theoretically stable to "plus or minus one second in o mifllion years ..." the official atomic
clocks have literally /ad to be adusted by over 20 seconds N these preceding two decades -- a
stunning change by astronomical standards, and striking confirmation of some kind of
major, "progressive phase-shift" now occurring, between the rotation of our planet and
the atomic-level "constants” that govern the quantum standards of the Clock. This need
to, with increasing frequency (now, approximately ., s meoths) Update a full second differential
between "dynamical time" and "time at the atomic level," is profound confirmation of
some kind of fundamental coupling between the angulsr momentsm Of OUr own planet, and the
larger changes occurring in the hyperspatial physics of the solar system ... as outlined in
the basic HD Model. This includes the possibility that these changing "hyperspatial
stresses," due to the progressive orbital movement of our as-yet-undiscovered "outer
planets” (in the Model) are simply causing increasing "Maxwellian scalar potential
changes" all across the solar system of the afomic level -- Changing (via the "Aharonov-Bohm
Effect”) -/ resultant quantum-level "constants" governing the clocks by small (but laboratory-
measurable) amounts.

If this is true, it could thus be the Clocks themse Ives that are also inrmall, changing
.. simultnecus With the predicted, accelerating slow-down in the basic rotation of the
Earth!

Additional evidence that "something major" is occurring in the solar system, is the
recent announcement (by three major "world-class" laboratories) of startling changes in sncther
fundamental physical parameter -- the Gravitational Constant; according to an article
published in "Science News" in 1995, not only has this centuries-old "constant” been
found to differ now from all previous "textbook" values ... each of the three laboratories
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reported J#est Changes ... the largest amounting to a whopping (by measurement standards)
0.06%!

SCIENCE NEWS -- April 29, 1995

Gravity’s force: Chasing an elusive constant

Determining the values of fundamental
physical constants has long served as a
test of both physical theory and mea-
surement technology. Now, experiments
by three independent groups have pro-
duced values for the strength of the grav-
itational force (G) that disagree signifi-
cantly with the currently accepted num-
ber and with each other (see table).

The teams involved in these experi-
ments reported thelr results at last
week's American Physical Society meet-
ing, held in Washington, D.C.

“Each of these groups has done a care-
ful job, but G is an extremely hard num-
ber to nail down,” says George T. Gillies
of the University of Virginia in Char-

lottesville. results “is truly a scientific mystery,” Tongsten Cylinder
The problem stems from the fact that comments Eric G. Adelberger of the Uni- e

gravity is much weaker than the other

tric force compensates for the gravila-
tional force between pairs of masses (see
diagram). In this case, the researchers
eliminated the complicating effects of
the wire by hanging metal cylinders from
either end of a beam and lettiug the
beam’s support float in a mercury bath.

Hinrich Meyer and his colleagues at
the University of Wuppertal in Germany
adopted a different approach. This group
used microwave technology to measure
minute changes in the oscillation fre-
quencies of a pair of pendulums dis-
turbed by the movement of large masses
in their vicinity.

The fact that these three, carefully per-
formed experiments give dilferent

versity of Washington in Seattle. Howev-

SIOBYHK

| omroller

Torsion balance used by Michaelis and

— .- €7, it doesn't necessarily imply that the
Completely inexplicable by any mainstream theories, such changes are intrinsically
expected (ala Whittaker's derivation of "electrogravitic" linkages between gravity and light) in the true
Maxwellian analysis of "varying scalar potentials" of the vacuum. Again: changes
modulated by the danging phase reltionships Detween our proposed "undiscovered outer
planets” in the "total solar system angular momentum equation.”

There is insufficient room to develop here (let alone to document) -/ the additional
implications stemming from this Model (that will be done elsewhere). Suffice it to say, this is
intrinsically a changing physics, affecting every known system of astronomical, physical,
chemical and biological interaction differently over time -- because it affects the
underlying, dynamical 4,.cspoce foundation of "physical reality” itself ... starting with this
solar system; that is it in the Model.

And now, according to all accumulating evidence and this centuries-old physics ... we
are simply entering once again (after "only" 13,000 years ...) & phase of this recurring, grand
SOIar System CyCIe /17/ PEﬂEWEJ /IL/pEI’J/’mEﬂSl’OnG/ I’ES}‘I’U(}‘UPI’H(] (7/ f/]G}l PEG//}‘L/ ...”

It is for these basic reasons that NASA must now openly -- and rapidly -- carry out
these recommended new observations of the solar system, including additional, detailed
measurements of "TMR-1C" ... and then inmediately tell us the results.

Time is getting short.
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On Hyperdimensional Physics... and M  ore....
As Commented by Dr. G J Munn, PhD. Physics

Appendix  (back)

On the Partial Differential Equations of Mathematic al Physics

On an Expression of an Electromagnetic Field Due to Electrons By Means of Two

Scalar Potential Functions

Planetary Position Effect on Short-Wave Signal Qual ity

APPENDIX - page 29
of 60




On the Partial Differnential Equations of Mathemati  cal Physics ( back)

E.T. Whittaker
On the Partial Differential Equations of

Mathematical Physics

WHITTAKER PAPER 1903

E.T. Whittaker
On the Partial Differential Equations of
Mathematical Physics
Mathematische Annalen

Vol. 57, 1903, p. 333-355.
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E.T. Wexrrazez. On the diferential equations of physics. 333

On the partial differential equations of mathematical physics.
Ey
E. T. Warrrazee in Cambridge.

§1
Imtroduction.

The object of this paper is the solution of Laplace’s potential equation
2V LT BT _
ﬂ-z= 05[: [l EIS X
and of the gemersl differential eqmtian of wave-motions
#Vv, #7, Ty
vy ?1? EN
and of other equations derived from these.

In § 2, the general solution of the potential equation is found.

In § 3, 2 number of results are deduced from this, chiefly relating
to particular solutions of the equation, and expansiona of the general
solution in terms of them.

In § 4, the general solufion of the differential equation of wave-
motions is given

In § 5, » number of deductions from this general solution is given,
including a theorem fo the effect thet any solution of this equation can
be compounded from simple uniform plane waves, and an undulatory
explanation of the propagation of gravitation.

§2.

The general solution of the potential equation.

We shall first conzsider the equaﬁon
Sy
Fr +3 -s ¥ +3 ‘3—5 =0,

which was originally given by Laplane*}‘
"y Mémoire sur 12 theorie de Vannean de Saturne, 1787,

E-2
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On the diffevential equations of phydes. 235

The question now naturslly suggests itself, whether the most general
solution of Laplace's equation can be represented by an expression of this
type. We shall shew that the answer to this is in the affirmative.

For let F(z,y,£) be any solution (single-valued or many-valued) of
the equation

3:]?4. PR o a:p‘_o

=ttt =Y
Let (zy, ¥, %) be some point at which some branch of the fonction
¥(z,y, 5) is regular. Then if we write

rmity+ X, yoty+ ¥, sms+Z
it follows that for all points sitnaled within a finite domain surrounding
the point (x,, ¥,, 2, ), this branch of the function V(z, y, 5) can be ex-
panded in an absolutely and uniformly convergent series of the form
Femg+aXthYtaZtaXiedhl+aqZi4dYZ
+ 42X+ XY+ o, XV

Substituting this expansion in Laplace’s equation, which can be written

SV, BV, &V

st iz =0
and equating to zero the coefficients of the various powers of X, ¥ and Z,
we oblzin an infinite number of linear relations, namely

dy T "": Té - ﬁ: ote.
between the constants in the expausion.

There are %u(u—l} of these relations between the -;-(n.Ll) (n+2)
coefficients of the terms of any degree n in the expansion of ¥; so
that only {%(»-;-1}(1;-5-2) - %ﬂ(ﬂ—l}] or (2n+1) of the coefficients
of termz of degree n in the expansion of ¥ ave really independent. It
follows that the terms of degree # in FV must be a linear combination
of (25n+1) linearly independent particular solutions of Laplace's equation,
which are of degree n in X, ¥, Z,

To find these solutions, consider the expansion of the quantity

(Z4+7X cos u+iY sin u)"
2s 3 sum of sines and cosines of multiples of u, in the form
(Z+iX cos uti T sin vy = g(X, ¥, 2) + 0,(X, ¥, Z) cos u
+0,(X, ¥, Z) cos 2u + - - - + 0,(X, T, Z) cos nu
+M0(X, ¥, Z)sinu+ 2(X, X, 2)sin B0 - - .
+h (X, X, Z) sip nu.

B4
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Now ¢.(X, ¥, Z) and h (X, ¥, Z} are together clharacterised by the fact
that the highest power of Z contsined in them is Z"~™; moreover
(X, ¥, Z) is an even function of X, wheress A,(X, ¥, Z) is an odd
function of ¥ and hence the (2n+1) quantities
&(X Y 2), (X, T, 2),-- -, (X, T, Z)
are linearly independent of each other; and they are clearly homogeneons
polynomials of degree n in X, ¥, Z; and each of them sakisfies Laplace's
equation, since the gquantity (Z+4X cosu-+i¥ sinw)® does so. They
may therefore be faken ag the (2s+1) linearly independent solutions of
degree n of Laplace’s equation.
Now since by Fourier's Theorem we have the relations

in
G Z, L Z) = ;“.f(z-z-ix cos %1 ¥ sin u)" cos mu du,

2z
b (X, Y, Z) = %Zf(zﬁxm %++ Y sin u)" sin mu du,
it follows that esch of these (24 1) solutions can be expressed in the form
FE |
ff(3+£.2 cos w+i ¥ sin w, #) du
[

and therefore any linear combinstion of these (2n+1) solutions can be
expressed in this form. That is, the terms of any degvee » in the ex-
pansion of ¥ can be expressed in this form; and therefore ¥ itself can
be expressed in the form

I

IF(Z+£.I cos t+i ¥ sin u, w)du,

in
Fis+izcosutiyeinu—s,—iz, costi—iy, sinu, w) du,

or
in

flz+iz cos utiy sin %, u) du,
L]
since the £, +#x,cosu-dysinu can be absorbed into the aecond
argument .
Now ¥ was taken to be any solution of Laplace’s equation, with no
restriction beyond the assumption that some branch of it was at some

B-3
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On the differential aquations of physics. 357

point a regular funetion — an asgumption which is always fecitly made
in the solution of differential equations; and thus we have the resulf, that
the general solution of Leplace's equafion

pY, v, rr_,

dat U gyt T FE

T
F-Jf(s+:'z cos w43y sin u, ’H-:l du,

where f is an arbifrary function of the fwo arguments
rtizcosy Fiysinue and w.
Moreover, it is clear from the proof that no generality is lest by supposing
that f 1s a periodic funcfion of u.
This Theorem is the three-dimensional analogme of the theorem that
the general solufion of the equation
HY BV
7
is

V = fla+iy) + g(z—iy).

§ 3.

Deduactions from the Theorem of § 2; Particular Selutions;
Expansions of the General Solntion.

1%, Inderpretation of the solwfion. We may give to the general solution
Jjust obtained a concrete interpretation, as follows.

Bince a definite integral can be regarded as the limit of z sum, we
can regard ¥ 2a the sum of an infinite number of terms, each of the type
¥, = f.(z-}-iz cos u, iy gin 1)

each term corresponding to some value of u .
But this term iz a solubion of the equation
HY. PV
=t
where
S, = zcosu,+ysnu,
Y, = —zasinu - yoosu,
Z, -z,
so that (X, ¥., Z) represent coordinates derived from (z, y, 2) by a
rotation of the axes through an angle . round the sxis of z.

B-6

APPENDIX - page 35
of 60




338 E. T. Wrrraxes.

Thus we see that fhe general solufion of Laplace's equabion can 3
regarded as the sum of an infinile number of elemeniary conslibuenis V.
each constiluent being the solulion of an equalion

?’

PV, BV, 0
Fre iy it

and the axes (X, ¥,, Z,) being derived from the axes (z, y,2) by a
simple rotation rownd the axis of s.

29, ' The particular solutions in lerms of Legendre functions. It is
interesting to see how the well-kmown particular solulions of Laplace’s
equation in terms of Legendre funetions can be obtained as 2 case of
the solution given in § 2.

The particalar soluticns in question are of the form

" Pm(cos B) cosme snd " PP (cos 8) sin me
(n=0,2,2co;mm0,1,2.mn),
where (7, 8, p) are the polar coordinates corresponding to the rectangular
ecoordinates (z, y, 2), and where
m _ (=1"sio™g &7 Gsin®"g)
P" (WB 9) "n! Sleos gyt t™

Now the function Pm™ (cos §) can be expressed by the integral

3
P (c0s ) _{x+m}{n+ﬂ;—1}...{n+1}{_1}?ﬁme+isjn 0 cos )" cos e d#
and thus we have

7 P(0056) cos 1 e l:n-l-m}{ﬂ-i-ﬂ-—l) (ﬁ+1} I)ﬁz-t-i'i’__{r+f'}m¢r}”

cos mi cosmp d¥

-BER a1y (1) (- 1)?ﬁz+ iVZ +y cos 9 cos m(p—g) 49

Ix

=

L Emmtn =1t (- 1}1;

o= (z+ iz cos u+ iy sin u)" cos mu d#-
-]

We see therefore that the solution ¥ P (cos 8) cos me is @ numericot
mulsiple of

ta

J(s+ie: €03 1 iy sin w)" cos mu du.

B.7
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On the differential equations of physics. 2989

Similarly the solution +"P™ (cos §) siz me is a numerical multiple of
a5
(#+ iz cos u + iy sin «)" sin mudu.
-]

From this it is clear that in order fo express any solution
ff(:+ ix cos u 4y sin u, u) du

of Laplace’s equation, as & series of harmonic lerms of the form

" Pm (cos 8) cos mp and " P™ (cos §) sin mo,
it is only necessary lo expand the function [ as a Toylor series with respect
to the first argument 2 4 iz cos u 4 iy sin w, ond as @ Fourier series with

respect fo the second avgument w.
As an example of this procedure, we shall suppose it required to

find the potential of a prolate spheroid in the form

[fff+f.fmsu+iy:i.nu,u)&u,

and to expand this potential as a series of barmonics. Let

4yt | 2

—rFe=0
be the equation of the surface of the spheroid; and suppose that it is a
homogeneous atiracting body of mass M. To find its potential, we can
make use of the theorem that the potentisl at external points is the same

ss that of a vod joining the foci, ofline-demity w that is, it is
dfct—a

(¢’—¢’—-£'Zldt
hw,__,d.)a, s—[-izcoosu - iysins

“yema

{{r." a*— B7) log 'B'i‘v_r.._i“'-d+2|f —G’B}dﬂ,
where B is written for s -+ iz cos # + iy sin .

Bxpanding the integrand in ascending powers of _%-, we have the
potential in the form

8=(c —4}'}

2

st (ot o e
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Sinee

tx
1 du P'{i.‘.'ﬂlﬂ}
(R L

this gives the required expansion of the potential of the spheroid in Legendre
functions, namely the series

1 {e?—a®) B, (cos (= aT? P, (con )
3M{1-31‘+ 34-’:-* ﬂ'i' 5T +]

This result may be extended to the case of the potential of an ellipsoid
with three unequal axes, by using s formula for the potential of an
ellipsoid given by Laguerre¥®)

8%, The particular solufions of Laplace's equation which involve Dessel
functions. We shall next shew how the well-kmown particular solutions
of Laplace's equation in terms of Bessel functions can be obtained as a
case of the general solution. The particular solufions in question are

of the form
ed(ke) coame and &<J (ke)siume,

where k and m are constants, sud z, ¢, p are the cylindrical co-ordinates
corresponding o the rectangular co-ordinabes x, y, 2, so that

Temgcos@, Y=g@sing.

Now if in the solation
g=J_(ko) cos me

we replace J, (k) by its value

k.3

7 (Fig) = %Jtma (m6 —Eo sin 0) 48,

we find after a fow simple transformaiions that
ix

3
(ko) cos myp = {_f_,—f:/;‘“*‘““ wiving oos muds.

&

The other solutions which involve sinmp, can be similarly expressed:
we gee therefore that fhe solutions

¢ J, (ko) cosmp and &+J, (ko) sin me

* C. R., 1878.
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are mumerical mulfiples of

in
fgl{:-ﬁ-‘:m-ﬂwh ¥} gos mi du
@

im

J‘ga{;.;.-'-mu-t-fr"“} ain mu du

respectively. It follows from this that 4n order fo express eny solution

tx
kfﬂ:z + iz cos 4+ 4y sin 4, u) du

of Laplace's equalion as a sum of lerms of the form
&:J (kg)coamp and &*J_ (ko) sin mey,

it iz only necessary fo expand the funition f in terms of exponentials of dts
first argument z 4 ix cos u 4 iy sin u, and as @ Fourier series with respect
to s second argument u.

As an example of the use which may be made of these results, we
shall suppose it required to express the potential-function

V=1+eido(e) + e (20) + e J(80) +---

(where z is supposed positive) as a series of harmonic terms of the type
involving Legendre functions: and also to find & distribution of attracting

maiter of which this in the potential. This can be done in the following
way. We have

V=1 e Ty(e) + e, (20) + e Ty(30) + -

&n

- '61; {1 +r|uf==uu-lydﬂ.u+ g—i{g.I.,-:mu-i-iylinu_'l + . j du

in
1 du
“ex 1_r[l+[=:ﬂlu+|"rllnll}'
[T}

But if ¢ be any variable different from zero, and such that |¢| < 2=,
we have

1
1—¢

1 1 E i b
=-"—T+"§*"_-312_1+32?["'B!Tﬁ+"'!

where B,, B,, are Bernoulli’s numbers, Therefore, so long as z is positive
and |z +dzcosutiysinul <2z i e, so long as s is positive and
& Ly 4 2 < 4n® we have

E-10

APPENDIX - page 39
of 60




349 E. T. Wornes

1 1
?-Ef[:+i:msu+w=inu+ T (g+=znﬂst:+1ysm=p)1- }d“’
v

or

F-%+~;—— 5 rPa(wa&}- r*.P,(casﬂ]+ r* P, (cos 8) +

elw

and #his 45 the required expansion of ¥ as g series of harmonics involving

Legendre fmdme
Next, since
1 1
1— ¢ _"+ +§ z+2m=+ £ —2aix?
we have

1 1
F_-_ﬁ“[i z+mmu+iyainu+2ls+m¢ms+1ymnu+°mn

[']
+ - =11,

gtz cvsw-tiysine — Bnim)

or

Viem s o e _r 4 1
: +?’“’+?5+“+§ {Vw'+y=+_(=+znf=‘}=+Fa:'+:.r= + (—2nimp)’

and therefore ¥ caon be regarded as the potential due to o set of atfracling

masses placed at equal imaginary intervals 2inm along the axis of .
§ 4.
The differential equatian s + g’-’; + = a‘? - k2 if

We shell next consider the general d:ﬁ‘erential equation of wave-
motions, o e o
g W e B
-g--- + T + T k # ¥
where % is a constant.
Writing k¢ for ¢, this becomes
a:!F 31? aly a!'?'
LR T Tty TO
which we shall take for the present as the standard form of the equation.
In order to find the general solution of this equation, we follow o
procedure analogous to that of § 2. Let ¥z, y,2,¢ be any solution
(single-valued or many-valued) of the equation; and let (z,, 1y, 2, &) be 2

E-il
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place at which some branch of the funetion ¥ is regular. Then if we
wite s =z, + X, y=y,+ X, s =125, + Z, = i, + T, it will be possible
to expand this branch of the funetion ¥ as a power-series of the form
Fe=ay+a X+5 Y462+ T+a X240, Y462+ 1"+ 6XY
X2+ KT+ b Y24+ E YT+ L, 2T + 0, X34 -+,

which will be absolutely and uniformly convergent for a certain finite
domain of values of X, ¥, Z, T. Substituting this expansion in the
differential equation, which may be written

BT BV BV _ 0T

dX* " gTF* ' g2 4rI¥?
and equating to zero the coefficients of various powers of X, ¥ and Z,
we obtain an infinite number of linear relations, namely

“s+b!+¢i=&tr ete.,
between the constants in the expansion. There are *;—(ﬂ—'-ljl n(n+1) of

these relations between the %(ﬂ+l) (#+2) (n+3) coefficients of terms
of any degree » in the expansion of F; so that only

= [(a41) (5+2) (n43) — (e—1) n(n+1)}

(n+1)
of the coefficients of terms of degree # in the expansion of ¥ are really
independent. It follows that the terms of degree » in ¥ must be a linear
combination of (n+4-1)* linearly independent particular solutions of degree
nin X, ¥, Z, 7.
To find these solutions, consider the expansion of the quantity
(X sin % cos ¥ + ¥ sin % sin v+ Z cos u+ Ty

If we first take the expension in the form

St poeesvtgeos20f..0 4 g, coane
+k osinv + kysin 2o 4. - + A, sin 5,

we have seen in § 2 that g, @y, -- -, 44y By, -+ -, By, arve linearly indepen-
dent funetions of X, ¥, Z and T. Moreover, g, and A, are of the form
Sin™ y >< @ polynomial of degree (m—m) in cosu, and therefore each of
them contains (r—m+1) independent polynomials in X, ¥, Z, 7. Thus
the {otal number of independent polynomials in X, ¥, Z, T, in the
€xpansion of

(Xeinucosvt Fsinusino+ Zeosus I

E-12
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in sines and cosines of multiples of % and v, is
(1) + 20 4+ 2(0—1) + 2(0—2) + -+ + 2
(n+1)%.
Now each of these polynomials must satisfy the eguation

2T LBV PV _ 2V
aml ayd af' ai!’

or

since the gquantity

(Xsinwucosv4 Foinusine 4 Zeosud IO
does so: and therefore they may be taken as the (n4-1) linearly inde.
pendent solutions of the equation

83V | @Y, #F  FF
P T T

which are homogeneous of degree n in X, ¥, Z, T. Now by Fourier's
theorsm we have

ym—% (X sinwcos v+ ¥sinwsin v+ 2 cos u+ ') cos mody;

and since g, iz of the form

A=

E! o, 3™ % cos” #,

#=0
where u, ia one of the polynomials in guestion, it is clear that g, can
be expressed as a sum of sines or cosimes of mulliples of #, according
as m i3 even or odd; and the cpefficient of one of thess sines or cosines,

say of cos su, is
"
2
—Jhmsud’u.
=

It followa that each of the polynomials 4. can be expressed in the form

1]

fouroas

where f(u) denotes some periodic function of u; that is, it cam be ex-
pressed in the form

F-E 3

[J(Ef sin % ¢0s v+ ¥ sin w sin o+ Z cos v 4 T f(u) cos modudv.

B-13
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It follows from this that each of the (»+1)* polynomial sclutions of
degree m can be expressed in the form

In o

ff(X sin % ¢08 v+ ¥ sin 4 sin v + Z cos w + T) f{u, v) du dv,
1]

[}

where f(u, ) denotes some periedic fometion of « and v; and therefore
the terms of degree » in ¥ can be expressed in this form.
The function ¥ itself can therefore be expressed in the form

T &

J f(Xsinucosv+ Yoinwusinv+ Zeean+ T, u, v)dudy,

where f denotes some funetion of the thres arguments
Xainucoar - Yoinugino 4+ Zeosu+ T, u, and o5

and f may without losa of generalify be supposed {o be periodic in % and ».
Now
Xoinucosv+ Fainusinog b Zeosu 4 T

= (r sinwcoav +y sinusiny ;2 cosn + )

— (z, 3in 4 coa v + i, ain u 8in v + 2, cos & + §);
and the termo

(psinncozv 4y, sinusine 42, cosu 4+ 4)

tan be absorbed into fhe arguments « and v; moreover F was faken fo
be any solntion of the partial differential equation; we have, therefore,

on writing + for #, the rosult that fhe general solufion of the partial
differential equalion of wave-motions,

BY , BF , BT ki
=t T

FE ]

?—Jff(m gint « ¢08 ¥ 44 310 u 3in u+xcr:+$u+-;:-, U, -v)dudv,
[}

where f iz an arbitrary function of the three arguments

. q , 3
zsmuﬂusﬂ+ysmusmw+zcusu+-k—, % and 9.

Hathemarizobs Annalen LTIL 28
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§ 5.
Deductions from the gemeral solution of § 4.
1% The analysis of wave-moions. We shall now deduce from the

general solution thus obtained a result relating to the analysis of those
phenomena which are represented by solutions of the eguation

&V, BV, Pv « 37

it tm=Fa
If we revert to the fundamental idea of the definite integral as the limit
of a sum of an infinite number of terms, we see that the general solution

S

?-ij(shﬁ cos 9+ y sin # sin u+z¢os1s+*}t-, %, v)d-udv

can be interpreted as meaning that ¥ is the sum of an infinite number
of terms of the fype

_f(z in 4 ¢08 ¥ -+ ¥ Sin % $in v~ 2 ¢08 “"{'Ti" %, t?),
there being ome of these terms corresponding fo every direction in space
given by the direstion-cosines
sinxeos ¥, sinwusine, cosu.
The solation ¥ can therefore be regarded as the sum of constituent
solutions, each of the type
F(ﬁzinu CO3 v~k i 5i0 % 3ln ¥ < 2 co3 ﬂ-I--;:—)

where the fonction F varies from ome direction (4, ¥) to another.
Now let us fix onr attention on one of these constituent solutions F,
If for some range of valuwes of the quantity

. . . t
xsmumsu+ymnusmﬂ+sca3ﬂ+-r,

the fonction F is finite and continwous, we can for this range of values
express F by Fourier's integrsl formela in the form

" &
-;-f:i’.z F(e) ma{l(mainnmw+ysi.uusinv+ znosu-}-%) —J.a:]eii de,
[ a

whers @ and b are the terminals of this range of values: or supposing
the integration with respect fo « to be performed,

ﬁ(ijg;:["'(“i”w”ﬂrainminu+zcm+%)} da,
where g(1) denotes some fumetion of A.

B-13
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Now let ns again revert {0 the idea of the definite integyal as the
Limit of & sum. Then this latter integral con be regarded oa the sum
of an infinite number of texmas of the iype

:::{A[:x sin % cos v+ y sin % sin v-i-#cosuvi*%-)},

each term baing multiplied by some factor depending on 1.

The solution ¥ ¢an therefore ba regarded as comstituted by the super-
position of termas of this laat type. But o term of this {ype represents
a simple uniform plane toave; for on transforming the axes 30 that the
new axis of x is the line whose direction-cosines are

sin s cos v, a2inwsinv, cosu,

a2+ E)
which represents a simple plane wave whose direction of propagation ia
the mew axia of ®. We see therefore that fhe general finile solufion of fhe
differential equation of teauve-molions,
BV, BV BT . 2
T T Tyt T e EE
ean be analysed infe simple plane waves, represonted by lerms of the fype

the term becomes

F(R, 1, ¥) o {A (:::sint: ¢08 v 43 9in 1 sin v + 7 co9 u+-£-)},

It is interesting ¢o observe that Dr. Jobustone Stoney inm 1897%)
shewed by physical reasoning, and without any referszce to the equation
¥, By a1y el
wrtagptw =~
that all the disturbances of the luminiferous ether arising from sources
of cartain kinds cam be yesolved imte irsins of plame waves,

2%  Splution of the egquafion
¢, ¢V Y
= -+ E T -+ =T e -,
If a solution W of the eguation
aw | avw, arw aw
7zt T EXTE T T T IE
be of the form Véf, whers ¥ is o functivn of z, g, £ only, which does
oot involve ¢, then ¥ clearly antiafies the eguation
FY , &V , ¥V
'g,? + 757 =+ %"—:f g F e ),

% Philosoph. Magasine, (V) XLIL

3=
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and therefore, on reference to the general solution of the wavemotion
equation found in § 4, we see that the general solution of the equation

a—"'?‘“"'m"‘r'

in m
-F-_J‘Jei{:daumr+?’iﬁ"lh*+lﬂ‘ﬂlf{u, u]ciua’.tr.

3% Deduction of the known parﬁcu.!w solutions of the equation
* i
A e )
It is kmown that pa.rtmular solutions of the equation
. ¥, BV
m* + EPH tmt V=0

exist, which are of the furm
Ve ’J’ oA () P“(cm&}m

{n=0, 1,,.,---, mm=0, 1,2, n),
where #, 8, p are the pelar coordinstes corresponding to xz, g, z. We shall
now shew how these may be derived from the general soluiion of the
equation which has just been found
For let the general solution be written in the form

inx

Vv _f{g{:m;:m o i raim gy 4 2 0OH L) ﬂ"“: .ﬂ.} in 1w Fu d‘!?,
i}

where f(w, v) i3 an srbittery function of the two orguments « and s,
which may without loss of generality be taken to be periodic in u and o

Now let ithe function f{u,v) be expanded in surface-harmonics of w
and v, so that

i n

V- T‘r ﬁ“’”’"“"”'““’“’*‘mﬂ Y (u, v) sin v dudy

n-ﬂ

where ¥, iz & a'urfa.c&-harmamls of order n, L e, if

Eemgsinucosy, n=gsinusiny, =g cost,
are regarded as the co-ordinates of a point in space, then o” ¥, (x, v) i
a homogeneous polynomial of degree » in §, 4, &, satisfying Laplace’s equation

BV, BT, BT _
E A U T
B-17
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Next, let the varisbles be changed by the substifuiion
€08 1% = ¢03 & cos @ + sin & sin w ¢os v,
sin 4 ain (p—v) = sin o sin o,
gin % cos (p—v) = ¢os © ain § — sin @ cos ¥ cos B,
so that (p sin @ cos ¢, ¢ sin @ sin ¢, ¢ cos @) ave the co-ordinates of the
point (£, u, &) referred to new axes, the line whose direction-cosines are

(sin & cos g, sin & sic @, cos §) being tsken as the new axis of .
Thus

in =

Vo ﬁ'“‘“ ¥, (u, ) sin 0 do dv’
amb
o

But a surface-harmonic of any order # remains s surface-harmonie of
order # under any transformation of ares in which the origin is unchanged
and therefore F(ﬂ, v} i3 2 surface harmonic of order » in ® and o'
and comsequently it can be expanded in the form
A (8.0 P (eosa) + AE,¢) Pieosm)cost’ + AL(6,¢0) Pi(cosw)cosy
+---+ 47(8, ¢) Pi{cosa) cos ny'
+ B, (8, @) P, (cos@)sin e « +++ < BB, p) P]{cosw) sinny,
where A (8, ¢), -+, B}(6,p) are functions of # and @. Substituting this
valne for ¥ (u,v) in the integral, and performing the integration with

respect to ¢, we have
¥

Y - 2‘ A8, @) [ €7 P (cos o) sin @ dw;

i

¢
and in virtue of the relation®)

E

CA Y | 3
/;""“"”P, {cos @) 5in o de = (%)% —";;%—m,

g

thiz can be written in the form

F=-Zr =J+_.(f)r{a %)

na=i

where £,(6, ¢} denotes some fanction of & and ¢.

“ A proof of thim and several related resulis will be found 1w & paper shortly
to bs published by the author.

B-15
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Since the surface-harmonics ¥,(§, ¢) were independent of each other,
the fanctions £,(8, @), will be independent of each other and therefgm
each of the gquaniities

1
7L s ORG9)

will be a sclution of the equation
et | 1

But on transforming this equntmn to pular co-ordinates, and substituting
the expression

v 3,106 9)

for ¥, we find that the funetion £, (8, ¢) must satisfy the differential
equation for & surface-harmonic in & and ¢ of order » It follows that
{.(#, @) can be expanded in the form
£,(6,9) = 4, P, (005 8) 4 A} cos p P2 (cos8) +++- + A, cos ngp P} (cos )
+ Blsing P¥(cos @) 3--- + B sinng P (cos 8],
and thus the parficular sohdions
1

r *J [r) P7(cosb) o S8

are oblained,
Moreover, it is clear from the above proof that in order fo expond
any solufion

iz X

¥ gitannucosw+yein um;+:ml}lﬂ:ﬂ3 E) Sin wdu gy

of the equation
S AT =0
as ¢ series of the form

2*’ =J 1{7‘}f(9=9}],

G
where ¥ is o swrface-harmonie of order # in 8 and ¢, 4t is only necessary
lo expand the funclion f(u, v) in surface-harmonics of u and v.
4°, Ezpression of the solution of the equation

BV | BV, &Y
=Tap T =+ V=0

as @ series of generalised Bessel f:mdwm.

B-19
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Another analyeis of the solations of the equakion

. #r , a7
wtap T tr=%

entirely different from that given in 3% can be found in the following way.
Consider the expression

S (oY i) o) b o),

if this expression ba regarded as a function of s and #, it can for finite
pon-zére valaes of s and ¢ be expanded as 2 geries of (positive and
negative) integral powers of 5 and 4, the coefficients in this series being
functions of x, ¥ and z. Let the coefficient of the term in 5™ be denoted
T n (% 3 2): 50 that we have the relation

FEDED-BENDEOD S S e

Tl = T

This equation can be regarded ss a generalisation of the equation

'J -Zﬂ’J_{:{} &,

L et

whick defines the ordinary Bessel functions; and we shall eonsequently
call the fumetions J,  (z ¥, 5) generalised Bessel functions.

We now proceed fo establish some properfies of the functions
o al® 2, #); 16 will be seen that they are very similar to those of the
ordinary Bessel funchions.

In the first place, since the expression

p oo (= ) - (=3) (-2) ()

satisfies the equation

r L 5—, + -#; L+ V=0
it follows that each of the functions J, (z,y, 7) sabisfies the eguation
tp 17 'y
St t g T =0,
In the second place, we shall obtain an expression forJ_, (z,%, %) a5 a definite
integral. By Laurent's theorsm, we kmow that the coefficient of 5@ in
the expansion of
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i [ AR ),

Qs
¢

where { is any simple contonr in the s-plane surrounding the origin;
and agsin applying Laurents theorem the coefficient of # in this ex-
pression is seen fo be

ﬁf/j/;.-m-lg-u-!.e%’('-%) {H"}' -":-’('-%) (“%)'*%’("'"%‘) dsdi,

where D is any simple contour in the éplane surrounding the origin.
Now write s = &%, fum ¢, Thus we have the result

im 2x

1 fumniedi i iaconu
Jmn(m?y!#)-migrrm et fizainacoar ipainuaine - iacon tfﬂtfﬂ,

which may be renarded as the anglogue of PBessel's infegral

b

I (3) = %[nﬂa {nu —z sin w) du.
The functions J, (%, #,7) likewise possess an additiontheorem: for we have
Sl (=4) (+3) = foan 1= 3) (= 3) + F0+a [red)
LA D e o) o)
Ao D ) b8 o)

D Jun#+8, g3, 2+ )58

L
—2‘?&:1{‘": Y, z)smfl HZ‘J,.,,{G, ‘&: ‘ﬁ)smﬁ"'
»m L%
Equating coefficients oo both sides of this equation, we have the rebulf

Tt o,y +b,0+0 =D DI (5,9,9d,._,._,@5,0),

Pu— gm—

which 15 the addilion-theorem for the generalised Dessel functions, and is
the analogme of the well-known result

J(z+¢) =-ZNTJ;(5) I p(0)-

pm—

and s0

B-21
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We shall now shew how the generalised Bessel functions furnish an
analysis of the general solution of the equation

S II 7 =0.

For the general solution is, by 2°,
n a;rr

F _J‘ glizsiauionr+ prlnusinr o) .ﬂ:ﬂ: ﬂ) du ‘h”

where f(u,7) can without loss of generality be taken to be a periodic
fanction of % and v,

Now let the function f(u,v) be expanded by the extended form of
Fourier's theorem, in fhe form

Foe) =D Do, emerin

A==t BE—2

Then we have

x im
V—Z Z‘#”"‘:/fé{“h““"+mhmh’+"“k+m“+“}d“li”'
Q@ Q

M= =y A =0

Comparing this with the form just found for the generalised Bessel
functions, we see that the general solufion of the equalion

St T=0

F-Z Zanl.n‘rmn(zl ¥, ’i):"

where the quantities @,, are arbifrary constants. This furnishes an
alternative analysis of the solution to that given in 2°

5% Graviiation and Electrostatic Affraction explained as modes of Wave-
disturbance.

The result of 1% namely that any solution of the equation

PV, BV, BT, BT

e il i T
can be analysed into simple plane waves, throws a new light on the
nature of those forces, such as gravitation and electrostatic attraction,
which vary as the inverse square of the distance. For if a system of
forces of this character be considered, their potential (or their component
in any given direction) satisfies the equation

can be oritlen
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ﬂx’ =+ Tf + Fz_' =0
and therefore d fortior? it sa{-.mﬁes the equation
ik BT g 87
Tt et =P
where % is any comstant If fa]luws from 1° that this potential {or force-
component) can be analysed into simple plane waves in various diveetions,
each wave being propagated with constant velocity. These waves interfere
with each other in sueh a way that, when the action has once been set
up, the disturbance at any point does not vary with the fime, and
depends only on the coordinates (z, y, 2} of the poind
It is not diffienlt o construct, synthekically, systems of coexistent
simple waves, having this properfy that the total disturbance at any point
{(due to the sum of all the waves) varies from point to point, but does
not vary with the fime. A simple example of suck a system in the
following.
Suppose thet s particle is emitting spherical waves, such that the
disturbance at a distance » from the ong'm, at time 2, Eue to those waves

whose wave-length lies between L and T’ is represented by
2dp mmw#m
i 7

where ¥ iz the velocity of propagalion of the waves. Then after the
waves have reached the point r, so thab (Vi—¢) is positive, the total
disturbance at this point (due to the sum of all the waves) is

J"uiﬂ; i (57t — pr)

e r

Take gVt — gr =y, where ¢ is 3 new variable. Then this disturbance is

E] gin i .

afTﬁ%
L]

f%?gy_z,

—

¥
The total disturbance af any poind, due fo this system of woves, is therefore
independent of the time, and is everywhere proportional fo the gravilational
potential due fo the particle of the point.

or, since

it is

E-23
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On an Expression of an Electromagnetic Field Due to
Scalar Potential Functions  (  back)

On an Expression of the Electromagnetic Field Due to
Electrons by Means of Two Scalar Potential Functions

Proceedings of the London Mathematical Society
THE BLECTROMAGHETIC FIELD DUE TO0 BLECTRONS. 367

ON AN EXPRESSION OF THE ELECTROMAGNETIC TFIELD
DUE TO LLECIRONS BY MEANS OF TWO SCALAR
POTENTIAL FUNCTIONS

By L. T. Wmrraszr.
[Racoived 11th Novombor, 1903.—Read 12¢h Novomber, 1903.)

1. Object of Paper.

The object of the present paper is to show that when any number of
electrons are moving in any manner the functions which define the resnlt-
ing electrodynamic field, namely, the three components of dislectrie dis-
plagoment in the mther and the three components of the mametie foree ak
avery point of the field, ean bo cxpressed in terms of the derivntes of two
sealnr potential functions, (Previeus writers have expressed them in terms
of & sealar potential funstion and 5 vector potentinl fmumetion, which ars
aquivalent to fowr scalar potentinl funetions) These fwo senlar potential
functions are explicitly evoluated in termas of the charpes and co-ordinates
of the electrons. Ib is then shown that from these results the genersl
functional form of an electrodynamic disturbance dus to electrons can be

derived.
2. Ezplanation of Notation, and Summary of previonsly known Resulls.

The work of previous writers, so far as it concerns the presemt in-
vestigation and expluins the notation nsed, may be briefly summarized as
follows =—

Let p be the volume donsity of electricity nt any place and time, and
Iat vz, vy, v; be the components of s velocity, and ¢ the veloeity of light in
the wmther. Yat 4., &, 4; ba the threq components of tho dielectric dis-
placoment io the mther, and Ay &y A fhe thres components of the
megnetic force. Then the (undamental equations of elecirodynarmics may
be written in Lorentz's form (the units being suitably chosen):

ap Ef.rm,} ﬂl'pm}l ﬁﬁm.-]_
§E+ + oz =90,

%J,gu%g_m oy Uay B,

Electrons By Means of Two
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QB =B (W)=

ok od, | 9d, _ adN _ _ by,
cGe-T)=Ge+em  c(F-3D)=-%
aft, y_0dN _ Ok
G- =Gt (5 n;) ==
In place of dn :.“,. dyy ke By e, we can define the field by a sealar
potentinl funetion ¢ and three functions &n &x &, which are usually

regarded os the thres components of & vector potentinl. The quantities
by &y iy e By, B nre gi'l.'en in terms of ¢, 4., a4, o, by the equations

_ o, _2ay
== R

and four similar equations for d,, &, by, A
The scalar potentinl and the three components of the veclor potential
satisfy the system of equations

g‘*“?‘iﬁ—f—'f =—4¢p, Va— 9:% = — cpo,,
&Va,— -a%‘ = —cpry, Va— % = — cpt.,

Jupfeylui Lo,
For the fundmnental cise, pamely, that in which the field is due to

nny number of electrons woving in any way, the scular potential and the
three components of the vector potentinl ave given by the equations

—we 1 =T
gl oy 25 ) Izt rocos, n)’ ey 5 f) -41- er=+ro eos (2, 7

anil two similar equations for a4, and a., where ¢ is the charge on n typieal
electron, i ity distonee from the point (r, y, 2), v is its velocity, (e, v, v2)
the components of v, (o, r) the susle bebween the divection of v aud 7, und
the lnurs over the letters wean that the position of the olectron considered
ix that whieh it oceupied af n time é—7f¢; and the summation iz taken
over all the electrons. We shall assume throughout the paper that the
veloeibies of all the electrous are less than the velocity of radiation.

8. Tntroduction and Evaluation of the two Scalur Potentiuls.

Now let =' (&), ' (), 2 (1) denote the position of the electron eat time £;
and let ' be used o dénocte =’ (f—7/c), s0 that &, ¥, 7 are known
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On the diffevential equations of physics. 238

The question now naturslly suggests itself, whether the most general
solution of Laplace's equation can be represented by an expression of this
type. We shall shew that the answer to this is in the affirmative.

For let ¥(z,y,#) ba any solution (single-valued or many-valued) of
the equation

aly*alp a:p’_ﬂ

mrhtaw =
Let (2, ¥, %) be some point at which some branch of the function
¥(z,y, 5) is regular. Then if we write

rmty+ X, ymtp+ X, smg+ 2
it follows that for all points sitnaled within a finite domain surzounding
the point (z,, ¥,, %), this branch of the function V{x, y, z) can be ex-
panded in an absolutely and uniformly convergent series of the form
Femgy+a X4t Y4 Z+a it b+ qiited Y2
+ 42X+ XY+ g, X4 +--

Substituting this expansion in Laplace’s equation, which can he written

IV, BV, 8V

sty e =0
and equaling to zero the coefficionts of the various powers of X, ¥and Z,
we oblzin an inficite number of linear relations, nomely

a4y T 't": T ﬂ: ote.
between the constants in the expsusion.

There are %u(u—l} of these relations between the -;-(n+1) (n+2)
coefficients of the terms of any degree » in the expansion of V3 2o
that only {%(»-;-1){1;-5-2) - %n(n—l}] or (2n+1) of the coefficients
of termz of degree n in the expansion of ¥ are really independent. It
follows that the tarms of degreo # in F must be a linear combination
of (25+1) lizearly independent particular solutions of Laplace's equation,
which are of degree n in X, ¥, Z,

To find these solutions, consider the expansion of the quantity

(Z4+iX cos u+i ¥ sin u)"
as 3 sum of sines and cosines of multiples of u, in the form
(Z+iX cos uti T sin i) = g,(X, ¥, 2) + 0,(X, ¥, Z) cos u
+0,(X, ¥, Z)cos Bu + - - - + 0,(X, T, Z) cos nu
+M0(X, T, Z)sinu+ h(X, X, Z)sin 20 - ..
+ i (X, ¥, Z) sip nu,

B-4
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Combining these results with the expressions already found for 4, @, o,
s, we have

e X &b, 1 oF _
1{': T = + ‘E:' oy ‘&é T ry 'aT = g
IF _
+ P =—¢
Substituting these results for ¢, a., a,, a. in the equations of the type
1 da, @ E|u.= da,
d==T T~ % M=F-=

which give the components of the dieleetric -:li.qplucement and the magnetic
Lorve, we find Ehil e disappears cutomatically, and we obiain

FF 1 ¥6 _¥#F _ 1 ¥6 FF _ 1 FF,

h=gmtom *Type T wott T F W
1 &P '{” 1 &*F or Hpe

W=t i WEthGi e Reaatae

Dhese e tions show that the siz components of the dielectric displace-
ment wnd the magnebic fovee can be expressed in terma of the devivates of
twe scalar potentiels P and G, ai‘eﬁnec? by the equations

o Ed — Er_-z
P{‘L, it t} 4.? 3«'-“]:1 {Gr_r}'\_l_j_wl_y}!-'} 3?7

-
G, y, 2, =X ;;? tan=! H,
where the sunonabion i taken over all the clectrons dn the field.

It ean without dificulty be shown that, if any number of eleetrons
whose total charge is zero are moving In any manner so as to remain
always in the vieiniby of o given point (7., to be in staéionary motion),
then the eleetromuguetic field thus generated is of the type given by

P=1/(-2) oo

where r is the distance from the peint and fis an arbitrary funetion; or,
move generally, of a tield of this type superposed on fields of the same
type, but related to the axes of § and £ in the some way os this is related
to the axis of =.  This is perhaps of some interest in connection witl the
view advocaled Dby some physieists that the ntoms of the chemieal
clements consist of sets of eclectrons, whose total charge iz zeve, in
stationary metion,
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4. Discussion of the Apparent Asypmmelry of the preceding Resuld,
and ity Vector Expression.

The formulm thas oltained are nob syraractrical wilh respect to =z, g,
sad . Tn order bp dispuss their relation fo symmetrieal formule, we
obaerve that they can be writlen in the lorm of vector equations

o = curl curl ff-enrl -i— g', h=carl %f—uurl eurl g,

where o and A are the electric and magnetic veetors, and f and g are
vockors divected parallel to the axis of 2, whose magnitudez are Faad &
reapeatively,  These weetor oquabions nre quite symimetrienl, and onr
result is thet, if, instead of regarding the clectromamette field ns dofined
by tho vectors o and A, wa vegard it na defined by veetors fand g, eon-
pected with o and & by the alwve vector equabions, then F and g are
simple functions of the coordinnies of the clectrons, wherens o and b are
compliented functions of their valopilies and necelerationz; and we hawve
also ohinined the resolé that without loss of generality we can fnke F and
g to Lo everywhere, and ab all times, pacallel to somae fixed divection in
spaco (e, the axis of 2}, a fact which makes it possible to specify {hom
by two sealar quantities only.

It might be nsked whother vectors f nnd g exist which satisfy the
above vector equations and which are perfsctly sywmmetrical=—the nnswor
to thia {3 in the nogntive; in fack, althouzh tho equations are themselves
invariantive, nnd can thevefora bo expressed in $he vectar nolntiom, veb
they do nob possess imvarinnt solotions ; just as the vector equation

gead {-‘1‘-) = el g

(whero r is the sealar distance from the ovigin and g iz o vector o Le
dotorminmd) possessea an infinite onmboer of xolulions g, which ean readily
im [onnd, but onch of which s speciaily relaled to somo line in spres, o
thet no solutign is symmetrienl.

5. Deduction of the General Funclional Form of an Elgctrodynamic
Dizturbanice in the Lbher.

Having now shown thal an electrodynnmie field dne to cleebrons is
eomplelely charnclerined by bwo sealne potential fnnctions F' and €, we
ean peoceed o deduco ks zeneral fonchicnal loro.

The [unetions 7 and & have aingulavities at these points which ave
actuslly ocenpicd Dy cleetroms; ob all other points we find by ddivect

22
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Planetary Position Effect on Short-Wave Signal Qual
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Planetary Position Effect on Short-Wave
Signal Quality

J. HO NELSON

Planetary Position Effect on Short-Wave
Signal Quality

J H. NELSON

T THE Central Radio

Office of RCA Com-

munications, Inc., in
lpwer Manhattan, an obser-
vatory housing a G-inch re-
fracting telescope i5 main-
1ained for the observation of
sunspats. The ‘purposs of
wecting this observatory in 1946 was to develop a method
of [orecasting radic storms from the study of sunspots,  After
ibout one year of cxperimenting, a forecasting svstem of
thort-wave condntions was inawgurated based upon the
age, position, classification, and activity of sunspms,
Satisfactory results were obtained, but failure of thiz systemn
from time to time, indicated that phenomena other than
snspots needed 1o be studied. The first articlet by the
auther on this subject appeared in March 1951; the current
article iz in part a review of that article, and in part will
submit additional evidence supporting deductions made
at that time.

ETUDY OF PLANET POSITIONS

VOLIC variations in sunspot activity have been studied
by many solar investigators in the past and anempts
were made by some, notably Huntingten,? Clayton,? and
Sanlord,* to connect these variations to planctary influcnces.
The books of thess three investigators were studied and
their results found swificiently encouraging to warrant
corvelating similar planetary interrelationships with radio
signal behavdor, Howewver, it was decided to investigate
the effects of all the planets from Merewry 10 Sotuen ™
instead of caly the magur plancts as they had done, The
sme heliocenivic angular relationships of 0, 90, 180, and
210 degrees were used and dates when any two or maore
plancts were separated by one of these angles were recorded.
Investigation quickly showed there was positive correla-
tion between these planetary angles and transadantic
short-wave signal wariations. Radio signals showed a
tendency to become degraded within a day or twe of
planetary configurations of the type being studied.  How-
ever, all confipurations did not corrcgpond to signal
degradation. Certain configurations showed better corre-
lation than others.
Considerable study was devoted to the most severe
degradations and led to the discovery that when three

deod By 1ke ATEE Sul i ]

Roised 1eni of & condercene pa Eormgy
AIEE Winier General Metring, New Yeul, M. Y., Jasairy

Soczom and presensed as the
2E-2%, 1952

J- H. Kelson & with RCA Comaunlcarses, Inc., Hew York, B, Y.

*J. H. Clurk of Fres Wil Teg,, New Yok, B, Y., has found chai Liranga, Nepiues,
and Pluco alsc show coavelition, Mr. Clirk hao beeo goccglating plangtary posiliens
#nd shortwwve HENS] bedavior Ubng U encibeds givcs dn the aihar's origesal aevicke.

Mav 1952

A new appreach to an an yet unsolved problem

is the observance of planctary effects on trans-

atlantic short-wave radip signals,

over seven yeari shows that certain planetary

arrangements agree well with the behavior
of short-wave signals.

Nelron—Planetary Forition Efeet an Shorl Ware

planets held a “multiple of
90 degrees”  arrangement
among themselves, the corre-
lation was more pronounced.
These  arrongements  were
called “muliiple configura-
tions™ and exist when two
planeis are at O degree with
each other and a third planet is 80 degress or 180 degrees
away from them. Alio, a muliple exisis when two planeis
are separated by 180 degrees with a third planet 90 degrees
from each. These muliples are quite commen. A more
uncommon Iype of muoliple is the case where all three
planets are a1 O degree with cach oiher. From the few
cases recorded, this type of muliiple shows the least correla-
tion,

Many of the muliples are completed in the space of a
few hours, being accompanied by sharp severs signal
degradation. At orher times, the multiple may take several
days 1o pass, being accompanied by generally erratic
conditions during the period. The time needed to com-
plere the multiple depends on the velative speeds betwieen
the three or more plancts involved, These muhiples
show correlation for plus and minus about 5 degrees from
the exact arrangements previously mentioned,

Configurations of this 1ype actually can be considered
as cycles and when several cycles peak at the same time
there should be maximum effects.  The records for 1948,
1949, and 1950 indicate that such has been the resulr.
Specific instances are demonsirated in Cases 1 o 9 in
Talle 1. Since consistency of data & of paramount
imponance in an article of this 1ype, the same cyeles
between the same three planegts have been selecied.  We
may refer to these arrangements as multicyeles.

All the close muliicycles made between Mercury-Venus-
Jupiter were cxiracted from the records of 1048, 1949, 1950

Correlation

Takle I. Multicycles Ameng Planets Affecting Radie Sigoal

Ewaubis in Sigoal Dagradeiion

oo aBewere 234 amd 2lih

Srwgre 1Rih de 224

LElighe 1%4h 1s 22d

JSlighs 1%h 10 20

Mery severe 14ch wnd 1950
Wery mevere §1eEh (e B3t

 Wary sovers Tib axd dch

Nery severe Dit 1e Bil

Sfery severe 30nh ao Aok ®
Exrremely sewere 3t o 29T

e Rl

* A& mullicyele betmeen hleroaty-Eafib-Mar chir o8 5ih asd fib.  The depradation
comluued chreugh 1o Cosober T,

% Threa compheie mubicyclon ook plece durieg ibis porved Invelviog Monury, Veows,
Jupiter, Saiuro, snd Draras.
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Figure 2. The beliocentric arrangement of the five planets showo which remlied in extremely pewere signal degradation
Irom Seplember 20 10 26, 1951

influence on the sun for prolonged pericds of tme and
tharefore establish an over-all sandard of distuebed or
quict conditions. Howewer, the arrangements of the
other slow planets can add 1o or take away from their
tlectiveness to some éxtent, Therefore, when Jupiter
and Samrn are spaced near any muodtiple of %0 degrees,
we should find the most degraded years with a high per-
etntage of the radio disturbances severe.

The year 1951, which was a very degraded year, is an
example of this. A slow planet multiple existed between
Jupiter, Saturn, and Uranus with Jupiter and Saturn at
nearly 180 degrees and Uranus almost W degrees from
each. This arrangement set & low standard for 1951

May 1052

Nelson—Planetary Posttion Effect on Short Ware

and even normally weak cycles batween isolared planets
showed an effegt.  The radio disturbanees were pralonged
and severe.  This multiple between these three slow planets
permitted & great increase in fast planew muliiples and
semimultiples, A semimubiple ook place each time a
fast planet eycled with Jupiter, Saturn, and Urapus
suceessively within a few days.  This happened frequently
in 1951,

The records indicate that when Jupiter and Saturn
were spaced by a muhiple of 60 degrees, radio signals were
of better quality than when spated by muliples of 90
degrees.  Under such an arrangement there are fewer
multicycles, During such years a high percentage of the

423
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single cyeles show no important correlation except on the
normally weaker circuits. Only the stronger groups of
eyeles are then accompanied by significant degradation,

It is worthy of note that in 1948 when Jupiter and Saturn
were spaced by 120 degrees, and solar activity was at a
maximum, radio signals averaged of far higher quality
for the year than in 1951 with Jupiter and Saturn at
180 degrees and a congiderable decline in solar activity.
In other words, the average quality curve of radic signals
followed the eycle curve between Jupiler and Saturn
rather than the sunspol curve.

When all nine planets of the solar system are congidered,
we find a great many multicycles and individual cycles
wilach would make correlation very difficult if these cyeles
were cvenly spaced in time. However, the cycles are
naot evenly spaced, thers being a general tendeney for the
cycles to ggeur in groups.  There are, however, exceptions
tor thiz at tmes.

CONCLUSION

THE. auTHor chooses to look upon this hypothesis of a
planctary-positions effect upon the quality of short-
wave signals as a new approach to the problem and it
should be contidered as one more tool with which a re-

searcher might wark. A tremendous amount of work needs
yet to be done

The correlation found between signal degradations and
these planetary arrangements in the past has been suffi-
ciently consistent to indicate ithat under these arrange-
ments, particularly in the case of multicycles, the planets
possibly influsnce the sun in such a manner as to cause
a temporary change in its radiation characteristics. The
iongsphere of the earth is apparently particulary sensitive
to these changes ard reacts accordingly,

By combining planctary indicalions with selar observa-
tions and a day-to-day sigaal analysie, 2 24-hour fore-
casting system has been developed which averaged close
to 85 per cent accuracy throughout 1950 apd 1951 ac
reported by RCA Communications at Riverhead, L. I,
MY,
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