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the electromagnetic and mass properties of empty space

Mark R. Andersen

Oikos Laboratories, Inc., Friday Harbor, Washimgton, 98250

Electromagnetic radiation is shown to consist of an interconversion over
time bhetween slectromagnetic fields and a mass field, according to the law of
conservation of mass-energy. The required inverse peometry modes of this mass
wave allow universal energy state equations for velocity, momentum, and energy
which are valid for all velocities from © through ¢. Special and CGeneral
Relativity describe special cases of these equations, which alse show quantum
characteristics in terms of wave nodes. The energy state equations are shown
to derive from the physical properties of empty space. The properties of charge,
time, rest mass, and spin are predicted by this physical interpretation, and its
wave geometry provides a functional deseription of symmetry relatlons and
the relation hetween pravitational, electric and magnetic forces. Electromag-
netic radiation is a resonant activation of empty space, and the properties of
phyeical events are determined by the physical ptnﬁertiﬁs of empty space.

An absolute frame of reference is proposed.

PACS numbers: 12,20 Hx, 4.50 th, 11.30 Er, 11.10 Or

to isolate the theory of sub-wavelength parameter measurements from the
theory of relativistic wvelocity parameter measurements, simultaneously
igolating mathematics for the gravitational force from that of the elec—

tromagnetfic, weak and strong nuclear forces. The Special



Theory of Relativity vses ¢ as a numerical reference frame and physical 1imit;
Flanck's constant h serves the same functions within gquantum machaniﬂﬂ-l
BElectromagnetic radiation, with velocity c and enerey he contains a phyﬂiﬂnl
structure which connects these ranges. The assumptions that ¢ is a velocity
and b an energy package in Joule-seconds (per n:g.rcla]nI are demonstrable but per-
haps insufficient: ¢ is nonrelative, and b cannot yet be made co fit inte a
specific physical model.” In fact the velocity term in the Maxwell field equa-
tions has its origin as the velocity of the moving charge, and we may say that
while frequency is measured along the path of propapation, energy must be
meagured tranaversely in accordance with the direction of the energy vectors.
This supgests that ¢ and h may exist at right angles to each other, and that a

theory must be found which can accormodate the relative physical properties

of these conatants.

The mass wave. While all suecessful statistical deacriptions of electro-

magnetic radiation must be capable of generating the Mazwell field equatioms,
these field equations rust be used from a carefully chosen frame of reference.
The two most obwious frames are the plame of transverse enNergy VectoTs (which
does not include time) and the three—dimensional space in whiech this plane
appears to move along the path of prepagation over time. Both frames are
subject to the law of conservation of mass-energy, while the time-derivative
conservation of momentum laws will apply only to relations along the propaga-—
tion path.

According to Mazwell's equations, electromapgnetic vradiation (e-m) censlsts
of self-inducing electric and magnetic fields (I and B}. These flelds may he
described over time or propapation distance as being Iin phase, transversely

oecillating, and geometrically related ip the =,y plane at a particular right



anple determined in reference to z, the propagation path. Here z may he
/ taken as either distance or time, as the wvelocity of e-m radiation 18 non-
!:Ell:l.t'].w:.lfI If these waves are taken in a classical three=-dimensional frame
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and may be described as a function of d or t. In this frame, conservation

aof mass—energy reguires that b= kl (@ piven constant) [or the closed system
of the self-propagating wave, however, and to aveld viclation the function

Em may He described such that mass=energy is conserverd:
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The tetal T aleng the z-axis is piven accerding to the photoelectric effect,
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the Compteon experiments and Special Relativicw:
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This mass wave s the arithmetie complement of the E and b waves at any

given peint on the z-axis, such that ET*k for all values of FE and E. in

1

the x,y plane, and that k= Iy for all such values considered cumulatively

along the z=-axis (the axis of the photon).



The time differential of the mase wave is dﬁmfdt=~dEEIdt, showing it to
be a continuous sine=like function for all walues of 8 except 0" and lEﬂ: The
mags wave is discontinuows alonp the z-axis at each of these maximum mass
values, at wvhicli pointe it chanpes sign. These twe half-waves bracketed by
O-values of the Fo function will be called the inversicn pedes of the mass
wave. They are quantitatively equal and peometrically opposed relative to the
Z=axls.

In the =,y plane, mass-energy conservation predices a symmetry 1n reference
Lo theli und-ﬁ veetors with which 4t interconverts. If we further define E
ag electric field intensity and define 1 as magnetic field intensitwy,

the above aymmetry ls plven by F

I which is here taken as y=x. Considered

Eon

over time, conservatlon of momentum indicates there should also be a symnetry
around the z=-axis, however, which forms the locus of the center of mass for
gerial =,¥ nplanes. As dﬁmfdtéﬂ at any point alonp the #-axls, the conservation
of mementum in thie axis requires that the vector Em not only have 1itEs center
of mase along the axis, but that it he bidirectional within its plane of =x,¥
gyroetry. (This vector can alao be written as twva eoual-magnitude, oppositely-
directed mass vectors in the %,y plane Jolned at the z-axis {origin), and
representing a single wave over time.)

The following wecter direction components therefore must pertain to the

mass wave symmebry In the x,v plane:
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The above symmetry requirements are satisfied Tor either pairing of the mass



wave anple with the Eiﬂmﬂiﬂ anpular domains, and no specific pairing shall

b nssumnd. The mass wave planes are described by yrt %, where this slgn i=
determined by the aign of the fﬁ+ﬁ} vector., It sheuld he noted that this dual
symmetry with respect to hoth {E¥ﬁ} and the z-axis requires that opposite inver-
alon modes exist with oppesite peometries relative to the {Elﬁﬁ vector.

In addition to satisfvyineg the conservatfon of mass-energy and momentum,
the mass wave provides a necessary cause for the mass properties of e-m
radiation. In Finstein's words, '"Mass 1= enerpy, and enerpy has mass."" F., and
FE are equivalent but pot identical: enly Em displays the preperties of in-
ertia and momentusm, and se must he considered to ke distince [rom Fe- Thi=
distinction is aleo present in the propagation of =-m radfiation at qn*tﬂ
the direction vecter compenent of an accelerated charge, during which momentum
can only be conserved if radlation mase is predeced through FEme inter-
conversion. This intercomversion therefore fa requlred in efther of the above
relerence (rames.

The mass wave {s momerically conaistent with the defroglie equation for
matter waves, which 18 itself a special case of the Sehridinger wave enquation.
In this sense, it fits all gquantun theoretical statistics treatmenta. The
particle=11ike hehavior of e-m radiation in eollision experiments is a function
of Elie momentum carried by the mass wave {omly phaserved [or the z-axis refer-
ence frame), and its ouantization would he predicted Py momentum nodes at the
maAss wave nndcs.? The mathematics af particles applies te wavelenpths of E
because Em displave momentum and kinetie energy in discrete amounts, whereas
the mathematicse of waves applies to hoth Re ani [Za There appear to he
ne real particles in e-m radiacfon, as all particle-like hehavior can be
degeribed by the mass wave when ohserved along the z-axis.

The General Theory of Relativity predicts that there will be a curvature



a
of spacetime aleng the path of e-m propagatfon which is a function of the ﬂm-

A mags is recopnized solely by ite propertice, and as particles are not
necessary to this model, it is aleso unnecessary to consider Fm to be any-
thing other than curved spacetime. The General Telativity preblem of des-
cribing pravitational energy and particulate mass «ith a =inple =set of
continvous functions (without singularities) was hased on the assumption
of a mass surface houndary of some similar vehicle for concentrating F;Iﬂt
a spacial Tosug, 2 I there 1@ 1o evidence, however, that "surface' 1s a
mags property, and mass field eruations are thereby expected to he contin-
vous from pravitational distances through the domain of the mass wave. The
related difficulty of deseriking the concentration of E reduces Lo a
funetion of EEIFm intercenversion wavelengtha, whichk are themselves determined
for pilven events by the permittiwity and permeability of empty space and
the total enerry Fos a8 thus far applied to e-m radfation.

This mass-enerey interconversion now provides the opportunity for a
clearer definition of the energv forms EE anil En: v fs the energy of curved
space, and HE is the epergy which curves it. llere Faraday’a capacitance
acquires the physfeal property of the elasticity of empby space.

Humerous expetiments showing the particle and WA“F propetties of e-m
radintinnll are theoretically explained by the three-wave ensemhle outlined
akove. Additional e-m properties predicted by this theery include strong
mass characteristice at the T,% wave nodes alonpg the z-axis, and a plane
polarization of the mass wave at 45 to the (yz,xz) planes of the E and B
waves . These predictions should ke verifiahle hy the use of any detection
equipment which is differentially sensitive to Fﬂ Azl Fm' As explained in the
following section, this theory further predicts such differential detection
to occur in the hehavior of time-stable rest mass (such as an electron) with
2,12

v, with EF ani Hm entrained at the appropriate defireplie wavelength.



Pfolarization Pxnerimunt513 indicate the passajge of e-m radiation through a
serial arrangement of three polaroids placed at increasing #Elangla increments
relative to each other, a behavior whieh formed the hasis of the lattice
atructures and quantum lopie proof developed by von Feumann amd Birlkhof f. 1"
Nescribed in quantum mechanics through the resulting 'superpesition theorem,’
this phenomenon is directly prodicted by the existence of the mass wave
inversion modes at the appropriate ﬁi'nnﬂlﬂﬂ, and the abeve guantum mechanical
theories and techninues mathematically represent the hehavior of the four

rlanes of polarization cccupled by the E and T waves throughout one wvavelength.

Tn this way ven Heumann's feur-singlet suhset of the identity doublet can he

descrihed im classical lopile as two two-ginglet subects of Ee and Em'

mass wave predicts the capaclcy of the mass property to exist in two quan-
titatively equal left- and right-handed mirror imape Torms relative to the z-axis;
it further prediets that thess mades have opposing geometries relative toe the
ﬁEFE} vector axis. These are exnctly the properties of matter and antimatter,
and the gpeometry of the inversion wedes provides a classical model for the
mathematics of quantum ¢lectrodynamics. Opposite inversion modes are predicted
on a geometrical basis te show oppesite bebaviors in relation te B and B
fields, which is an exact description of the property of charge. These modes
will now be referroed to as charge inversion modes (c.i.m.), and charge may

bo completely defined as one of the inveraion modes avaflabkle ta the mass wave
in otherwise-empty space. The concept of e-m photona serving ag thelr own
antiparticles is physically explained by the presence of heth e.i.m.'s In

mach wavelenpth of radiation. Tn this sense matter-antimatter annihilation

and pailr production are simple, real events invelving the ecupling and un-

coupling of epposite charpe inversion modes.




The relatlonship between matter, antimatter and e-m radiatfon also provides
a definition of the difference hetween mass woves with and without rest mass.

A mass wave having the property of rest mass is a mass wave occupying only

a sinple c.i.m. The success of the defireplie matter wave equation iIn degcribing
the properties of e-m radfation indicates that the Schrodinper waveform must
equally well describe the single inversion mades of rest mass, as individial
modes contaln no discontinuities alonp the z-axfs. The Fermi-Nirac statistical
interpretation of the Principle of Indeterminacy may again he considered

as it once was: that the Imeertainty relations descrihe (incompatible) variahles
which are linked throuph wave enerpy interconversion, and that this mathe=
matice therefore describes the effects of measurement upen what Schridinper

termed "a real wave in Teal EFHEE.H15|IE

Roth o-m radiation and rest mass are
real waves in space: they are determinate functions of the delormatien of
spacial geometry, Fair production and matter-antimatter annibflation can
no longer he considered in terms of the conversion of energy to mass and vice
versa, but appear to represent Jifferent system peemetries produced hy the
diesoclation and coupling of charpe inversion modes, each of which contains
[ixed proportions of Ee and Fm. As the total Fm aleng the z-axis of the e-m
mass wave 1= equal to the annibiilated rest mass, it must aleo be true that
rest mass contains T gqual to that of the e-m radiation it produces throuph
annihilation.

Rest mass i& a standing wave in space composed of an equilibrium between
EE Aand EH and baving the peometrical Torm of the Sehrodinper eauation.

A comparison of the classical properties of rest mass with those of e-m
railiation mathematically verilffes the c.i.m, concept. In the couplinp of
matter with antimatter to produce e-m radiation, Em is conserved, the resul-

tant radiation energy MhY containing Fﬁ#fc; mass (T ). This is in contrast

to the concept that mass {5 converted to energy via mass-cnergy conservation



and the Special Theorv of Relativity: such a2 "nuclear’ reaction is well
degerihed by the addition of inversion modes. This treatment thereby provides
a phyeical cause equating kinetic enerpy (FE) of 'photons’ and the nuclear
energy (HL) of rest mass, an equivalence related to {and perhaps as crucial
as) that which Finstein detected hetween ipertial and pravitational mass.
The properties of charpe and spin are also conserved in such a reaction,
althouph charge conservation can now be exnressed as a property of mase con-
servation throuph use of the c.f.m."'s.

fccording to the Tevoman world line interpretation of matter and antimatter,
opposite c.i.m."s with equal EN digplay epposite Eime hEhﬂUiﬂf.1? The
coupling of twe opposipg c.i.m.' s produces the only event in physics whieh
hag & non-relative velocity, 1.e., e-m radiation "travellinp at the speed
of 1ight.' The c.i.m. Interpretation of this nhenoreron {8 simple: the
addition of the time-hehavior (time-direction) properties of opposite c.i.m.’=s
produces an event with N-net time-direction. UVlectromapnetle radiation must,
in any referepce Frame, he considered ta he devaid of time=direction, which
appears ta ke the crux of the Lorentz transfermations, Rather, 1t must he

said that c rvepresents a (ixzed preportion of the parameters distance and time-

magnitude, and a more vniversal definition of velocity seems necessary.

Continuous functlons for velocity, momentum and energv. In the quest to unify

relativity theory with quantom mechanies, much attention has been focused
18,13

upon the question of contilpuous versus discrete properties in nature.

Additienally, there has been the difficuley of bhaving Jdifferent equations for

different velocity and size domains. €learly ene would wish to obtain equations

which are continuous (of the same form, and without sinpularities) throuphout

the ranpge nf all sglzes and velecities, and this can e dene 1f all functions

are written solelv In terms of enersy and the inversion modes which this enerpy

aceupiea. Beglening with the discontinucus functions for kinetic energy:



10

Rkhmvzfi (Mewton} fFor wdc;

HH-mrE—mTE (Finstein) for discontinuois v and c, m and Mg 3 aned
which reduces to Hﬂﬂmcz For v=c¢. The discontinuities represented here
reflect the difference in enerpy states [Fﬂjﬁprnnrlgurﬂtiunﬂ} betwesn coupled

and uncoupled Inversion modes, and may be written as a continuous functionm:

KE= F v 1/2=L far T= number of c.i.n.'s occupled by (5)

the £, ¥ 4= elassieal velocity, including c.

Gimilarly, wvelecity may he writtem:

L
LR {ZFEHFHI}} (), and momentum: = FH{EEEfFHI}E (7

These enquations are Inherently relativistic {through their TH terms) bhut
unfortunately continue to use the relativistic definitien of velocity. Since
it 1a clear that FPJD for v_,=0 {(the case of nuclear energy), we can now

eliminate twe relativistlie eoncents at once (T and vrl} kv the followling

eauatinn:

ey =y 4 , for v = vave velocity of the mass wave

total el w ! '
with the result that theae energy state egquations are no lonper limited by
the rather artifiecial and wnigue Ih'lTlv.'i'r:l:.*Lr!u':f!]L:r attached to ?El-ﬁ in classical
and even relativigtic functions. (The esuatfon For v* may also he written

in vector form; a separate paper will inveatipate its applications to sevaral

physical events.} These enerpy state equations may now be written

I~ Iﬁ A IE - " ’ﬁ* B
vEe (ZF T T 1 {‘T'.:-”n-”w (2 Efrmtj (8)
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and, aimilarly,

'

pre(E (26 /E I)H)A  (9) and EBt= £ _vt1/2 (10

M= -+ = o, [ - I
Gk pﬂ] Py pto o] rF Fe ; )

*
1 el
- el W tot

These equations deseribe all of the enerpy states of the Inversion modes.

The kinetic energy and muclear energy equations are seen to he special cases

of the I* equation. The discrete properties of quantum mechanics are represented
by T; the contipuous properties of relativity are extended for v#, and over this
domain quantization can only be proven for time-stahle (c.i.m.=occupying)
events. (Time-unstable evente are not expected to he nquantized.) The ahove
energy state (L.5.) equations are accurate for all domains of size and veleeity
(exeept, perhaps, the superluminall.

Velocity may now be considered an enerpy state, so that v=dx/dt has meaning
only insofar as = and t represent the geometrical properties of the inversion
modes. The Lorentz transformations, effective only locally in General
Relativity, descrihe the difference in enerpy states of two events. Mot sur-
prisingly, the ahowve F.5. equations return classical terms to the General
Relativity assumptlon that all events can he deseribed using a cormon function
(here piven as HEme]. It should Ye poted that Ceneral Relatlivity, however,
treats only the effect of Fupon spacetime curvature; the energy state equations
include both energy forms. The enerpy state equations are therehw expected
ta vield vnified equatioms for the electrlc, masnetic and peavitational forces,
through the differential contribations of RE arel ﬂm. Tha peometry of these
velocity vector components should alao provide a functional cause fFor the

division of d by t in ¥ anid for the epposite signa of space and time metrics

o

X (]
in Hlamiltenian and Minkowski fhﬂﬂtfﬂﬂﬁ.z
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Symmetry: c, spin and time-stability. Tt is clear from the ahove relations
that ¢ Is the 'velocity' of counled charpe inveraion modea, which explains

why a single inversion mode cannot be 'pushed' (accelerated) to this "veleelity':
the Lorentz transformations deseribe the energy distributions avallahle

to eingle e.i.m.'s. The Maxvell equaticns and the I.5. velecfty equation

relate the properties of empty space to all of the II.5. parameters:

E'Ekfw}u' ttefrmj% fer kK = the electric and magnetic foree {113
congtants of space, respectively. This zame
equation can be wrirten in terms of permiceiviey and permeability.

If stable rest mass ils defiped as that which does not decay over time, it
is immediately clear that no such standing mass waves are mneutral in charpe,
as each must occupy a einple c.i.m. This should provide a hasic criterion
by which te recegnize elermentary particles: they occcupy a single c. i.m.
‘eutral events must be neutral wave ageregates of these standing mass waves
if they are stakle over time (i.e., neutrons) or spacial deformationas not
occupying A c.i.m. if they are vnstable over time (i.e., mesons). An exam-
ination of the symmetry characteristics of the inversion modes should therefore
vield a physical definition of spin in terms of redl wave parameters,

A piven charge inversion mode has the followineg properties: it is a real
standing mass wave of the Schridinger form in real space; it has quantum
time-direction dencted solely hy its charpe sipn: 1t has a quantum apin
amount of %, Spin eceurs in quantum amounts as + or - (up or dewm, ete.),
which is experimentally indicated b these two properties: that opposite-
apin c.i.m.'s may accupy the same energy state {the Taull Exclusfon Prin-
ciple), and that they will display opposite behaviors in a (high-pradient)

magnetic field. I the axis of the c.f.m. iz chosen to be congruent with the
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z-axle of propagation acquired when it is coupled and phgerved in a three-
dimensional (uclﬁc} frame of roference, the standing mass wave may first

be seen to represent a piven spaclal deformation at a given time. According
to claseical theory, this standinp mass wave is the product of the inter-
ference of two transverse waves moving alenp the s—axis with + and - ¥ ,
where ¥ is the wave welocity determined by the properties of the medium.

At the moment of the above configuration, one and only one second wave
configuration of equal enerpy can he spacially fieted oppesite to the first
along a commen z-axis; the energy af the assemhlage will he twice that of the
jndividual standinp waves. For all peints along the shared z-axis, the trans-

verse gpacial delormation Em il deserihes the position of these eppoaing

] 2
waves. They Are symmetrical throurh the z-axia, and their hehavior relative

to a magnetic field can he Aegeribad on the hkasis af the Niot=Ravart law
and v“l= —vw? . This appears to explain why bvo 'pﬂrtﬂ:len' can onlv occupy
the =same engfgy state when they have opposite "apin.’

Conversely, the single-spin eonfipuration ahove, examined half a perled
later, will he 1its spacial epposite guch that Fmtnn- ~th_Tx2; for the two

carmonent waves of this configutration, apain A8 19 . This appears
te= =T /2

to explain not only spin contritwtion to particle hehavior in a magnetic field,

but the fquantum distribution of spin vector states for hoth sinp'e and

grouped events. In fact, the phase angle between the twe opposite-moving

component waves has a period epoual to L the perfod of both the standing and

{mdividual component waves, a well-degerihed rharacteristic of the property

of spin. This interpretation appears Lo £4¢ the descriptions of oppoeite epine
21,22 F

ip phase space. It alsn is inherent te the nature o theae opposing com-

ponent wave velocikies that a 1/1 distribution of spin states will mecur

sver time For any individual Fimp—gtahle event, or at a piven moment for any
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pepulation of events, wnless otherwise spacfally restricted by mapnetic

or phveical disturbances. Amcd finally, it provides physical cauvse In a clas-
glcal context for the quantum incompatibility of the x and ¥ components

of particle spin (which are mutually exclusive for such plane-polarized
waves}, and for the existence of only up and down states in non-polarized
event groups.

Spin therefore shows mirrer-image syrmetry throwogh the z-axis; e.i.m.
aymmetry, as earlier stated, must be expressed in the context of coupled
c.i.m.'s, or (for sinsle c.i.m."8) in terms of the time-direction wector
copponent along the z-axis., The c.i.m. asymmetry with respect to the EE
fields provides a physical imterpretation of the asvmmetric causes belind
parity, CI' and CPT wiolations. The three-wave enserbles (F, 11 and Hm} of
opposite e.l.m.'s are asyreetric relative te each other, leading to a mumber
of asymmetries between these waves and, on a larger scale, hetwean opposing
Inveraion mode wave ensechles, This icherent asyrmetry between opposite

ensenhles recalls Wolfpanp Tauli's comment upen confirmation of parity

violation:" I am shocked not so ruch by the Tact that the Lord prefers the

left hand as by the fact that lle still appears to be left-ripht symmetric
vhen e expresses llimselfl Etrnnnly.":}

The proposed peomettry of charpe inversion podes reculres that parity
be conserved only in the limited situations invelving consideration of
sinple-function peometries ontside the context of the larger peometry of
the three-wave ensemble. Spin shows parity conservatien through the z-axis
symmatry, 1f the Hn fields (and resultant forcer)] are ignored; charge shows
mirter symmetry of the same order, also for both Z- and 3-vector reference
(rames, but again only 1if HE fFields are ipnored; f; fields contain this

same mirror symmetry, hut onlv when Fn fields are ignored; and time shows

it as well, but only when tr fields are not included. As these fields are



B ]

interconversion fields, we can therefore only describe the mirrer symmetry
of isolated field properties; it dees not exist at the level of complete
ensembles.

The owverall asyrmetry between the three-wave ensembles of opposite c.i.m.'s
provides a physical model not only for the ahove aymmetry relatfons, but
far the RBist-Savart vector cvoss produck term LHJ;lI;]. vhich also geometrically
describes the Feynman world 1ine interpretation of rime-directiom vs.
charge. The "right-hand rule"' of the magnetic force is a functiom of time-
direction asymmetry in the context of inversion mode geometry (specifically,
the E, fields), and a new definitfon of time is made possille. Time directlon
1z determined by the asymmetry of the inversfon mode wave ensembles, such
that all ensembles of a mpiven EE—ﬂm gymmetry will have the same time vector
direction component. More specifically, this component is determined by the
angle petween the mass wave and the [E#ia vectbar, which can take the value
of 0" or ﬂﬂ.in the x,v plane. The magnitude of the time vector is relativis-
tically determined by the Lorentz transformation, pointing te the necessity
for a choice of reference frame. The prior definition of v* now provides

that choice, which can be taken independently for v . or Y components as

]
well as for we,

I the Frame of ucldc (single—c.Ll.m. syrmetry relations), ¢ is not
relative and yvet 'c=2.9979 m/fzec’ defines the magnitude of the time vector.
This may be expressed in reometrical terms as FE arel ﬂm veckors, of
algebraically as a function of % and k), indicating that even for a frame
V. =, e=m radiation will retain the time magnitude vector component while the
direction compenent equals 0. The speed of lipht is the perfect clock
because 1t is non-relative, and in frame vqlfﬁ it 1s non-relative because
its time mapnitude vector component is at right anples to its time direction

veckor component. Inversion mode ensemhle peometry determines the clagsical
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velocity vector direction component, which 1s congruent to time direction and
at right anples to time magnitude. In fact, all of the events discussed

in this paper (except the v vectors and d along the z-axis) eccur perpendi-
eularly to the time direction vector component; all occur at right angles

te the path of preopagation or movement. According to the Lorentz transfor-
mations, parametere at ripht anglea to the z-axis {FE, Em* T-mag.) now
appear to increase with increasing vﬂ]; those parameters conpruent with the
z-axis are inversely diminished {d, all v in this treatment), and this af-
firms the concept of an absclute reference frame which can be gpeometrically
determined for w ](ﬂpplruntj-c. 1t must pow be atated that, in a very real

)

and peometrical sense, ucl-n when T (or w#) =c, as the velocity vector

1

for v =C im perpendicular to that of v¢1€ﬂ+ In vector form, the velocity

of reat mass is at ripht angles to the welocity of light; in energy terms,
there is a peplipible coupling enerpy difference between two opposite c.i.m.'s
of equal mass—energy at rest and the phetons moving at e resulting from

annihilatien (coupling). This same relation may he alpebraically reinforced

by wrlting v In terms of 4/t via the Lorentz transformations, which produces
2. 2
ved fem {d, (1-v" fe 1) /t, ; {12)

and which has the same solution; and hv evaluating equation (10) for nuclear
BOET [y {vcl-n}.

There is not a violation of conservation law when e-m radiation is emitted
at ripht anples to the directien wector of an aceclerated charge, nor s it
a colncldence that the speed of Ilght has the same value as the ratio of
spacial field constants Lk Hothing bot the signal moves along the z-axis,
and in all dimensione nothing is moving but space 1tsell through an x,¥

plane interconversion of L. and £, in a proporticen fixed by E? {equation (11)).
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The forces. In the frame of reference of vﬂ]=ﬂ, EE and Em pcceur In the above
fixed proportion for all time-stahle events, and the proportions of EE

ane Fﬁ can llkewlse be considered to have fixed proportional wvalwe for all
cases in which vwvtkw {a piven constant: this etipelation i= required for
the speclal case of free particles). As in General Relativity, it ia assumed
that the nature of a force can e described as a peometrical function of
apace and time, with the present understanding that the time vector compo-
nents must ke considered orthoponal to each other, requirinpg that space

and time be considered separatelw.

The gravitatfonal force is compounded from the total amount of stable
mass = {Em[HI}}IE.i.m‘ {13 and the phvsical effects of inverszion mode
geometries upon each other. These peometries are perfectly symmetrical
if the £ vectors are ipnored, and consist af two perpendicular bi-directicmal
vectors centrally intersecting in the x,v plane at the z-axis {(origin).

Thie single syrmetry represents the sinple {(positive} forece of gpravity.

If time-unstable mass is defined as spacial deformation fEﬁ} not ooccupying
a complete fnverslion mode, 1t may he noted that stable mass and its gravity
appear to be quantized according to equation §13).

The consideration of the HE vector in the peometry of the inversion mode
three-wave ensembles introduces the aforement{ioned left- and ripght-handed
asvmetry of these same modes relative te the time directiom vector component,
This asymmetry describes the phvaical effect of guantum charges = MNI (14}
upon each other, which 1s 4+ or - electric force.

Ingofar as the wave velocity vector v 1is conpruent with the time direc-
tion vector compenent and the eother velecity wectors (for ?c1=ﬂl, any vcl
imposed upon the standine mass wave will appear to increase the magnetic
force. For v =0, the magnetic force rermalns non-relative, showing the same

cl

symmetry relatione between c.i.m.'s as for the electric force, and therehy
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provides a physieal model for Faraday's Law of self-inductionm.

The quantization of charge is a direct result of the quantization ef symmetry
of the charge inversion modes, and it is now posaible to propose peneral
rules governing the nature, strength and sign of forces between modes as a
function of their geometries. For a piven property {Rﬁ’ I spin, etc.)
shared by two separate events, the sign of the related [orce between these
eventa can he determined on the hasis of the symmetry resulting from the union
of these events at their z-axes. If the superposition of the z-axes of these
events results in a symuetrical configuration for any property, the force
between these events for this property will be attractive. Conversely, if
such superposition results in an asymmetrical confipuration fer a glven pro-
perty, the resulting ferce can be predicted to be repulsive. This z-axls,
as bas been mentioned, 1s the axis of the time—directlon vector component;
time-direction provides the axis of superpositfon for the determination
of force Interactions between physical events.

Charpe is a property of mass because time-stable mass is contained in
charpge doverslon modes) RE anud Fn canmot exist separately, except Iin the sense
of the complementary interconversion over time, and there appears to he
ne event coeposed of only one of these enerpy forms. YWhile the forces may
ke evolunted separately, they cannot exist separately: each force 1s the
measure of a different level of symmetry between the three-wave ensembles
of the charge Inversion podes.

The relative strength of the forces {and therefore the relative values of
the force conatanta) rust reflect the relative contributions of their respective
symmetries and wave magnitudes to the cverall symmetry characteristies of the
wvave epasemnhle. For vcl=ﬂi the poopetries awl relpgtive forces of the electric
and mapnetic force are eaual and perpendicular, aes would be expected on the

hasls of experiment. If we separately consider the syrmetry levels of the



19

following ensemble components: ([}#Tﬂdir.]. {IE+ T=ddr.), [EH+HE+ T=dir.),

these components may be seen ta represent two-, three- and four— vector symmetry
levels, and the relative strenpth of these [orce-symmetty levals should accur
according to the same helvarchy. This is obviously the case for the first

two ensemble components, as the gravitational force iz a function of L

and the electric and magnetic feorees are a furction of the ﬁE vectors.

Mthough a similar analyais of the relative strenpths of the weak and strong
nuclear forcea is neot attempted here, it seems guite possible that the

syrmetry of the weak force oceurs on the level of EEE4T—dir-} or (“F+T*dit-}
{Eubcomponent symmetries of the {HE+T—dir,} copponent) , and that the
hierarchical position of the strong force is accounted for by the ahove
third ensemble component {Hm+ﬁe+ T-dir.). This explanation matches the
relative force heirarchy determined by experiment, and with the present
unification of the weak and electromagnetic forces by other EFPfDHCh¢5+2ﬁ’25
lfere the distance dependence of the nuclear forces may he expressed in the
e.l.m. ensemble as a functlon of the ﬂ3 vector.

While the above geemetrical appreach predicts Force heirarchies, the ab-
solute numerical comparison of force strenpths must, according te this inter-
pretation, be determined by the actual physical Interaction of these wave
epgembles. As each of these waves i{s here considered to be real and dynamic
over time, it 1z hoped that the actual force strengths can be described
in terms of the wave amplitudes of the above ensemble components. It 1s
alreadv clear that these interactions will be attractive or repulsive de-
pending upon the physical it of their peometries, which can be literally
interpretad as the manner in which real waves in space physically interact.
Using the prior equatiems (13,14) for amount of mass and charge, the

classical equations for gravitatlonal and electric force can now be written
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in energy state terms:

2 | i 2
o= Gmlmzfn = ﬁ{lhlnl}fﬂmﬂjl}fﬁ {;.1.m.1}(n.i‘n.?} £15)
F = k0.0 /1" 2 gt
¥ 1404 k(NI /R {16)
FEIFE- {Hmlfn.l.m.l}(Eanc.i.n.z}(ﬂfkj {17}

which alleows these lorces to be mathematically and Tunctlenally related.
The {Hmfc‘i-m+3 factors represent the size of the inversion modes, and the
G/} factor indicates the relative numerical contributions of the ensemble

copponent svmmetries.

This precedure should apply equally well to cther guantum numbers,

canservation laws and Torces.

Nigcussion. The Resonance model appears to contain peometrical and numerical

properties which arve conslstent with beth relativity and quantum experiments,
and which can be reduced to the permittivity and permeability values of empty
space, The E.S. equations reduce to Yewtonlan, ﬂﬂﬁntivity and gquantum equa-=
tions, but serve the additional Tupction of describing a phyaical mechanism
and therehy expressing a function which is common to all phvalcal events.

The geometries of the wave ensembles thus far described show symmetry
atud asymmetry charvacteristics «hich are [nlievent to the properties of time,
charge; apin, mass, wvelocity, momentum, enerpy, and the electric, magnetic
and gravitational forces. The nature of the time vector is differeont from
that of the space vectors, which explains its mathematical treatment in
veloclty equations. The orthoponal nature of the time vector is not apparent

in iemalated Hm funetions {(such as Ceneral Relatiwvity) except as an opposite
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metric sign, hecause the time vectors of all c.i.m.'s share the same sym—
metry as the Eﬁ yectors. The megnitude of the time vector (the rate of time)
ig piven in E.5. terms throwgh the velocity equation, and its constant
value for w=¢ predicts T—maﬁ.-c-{refﬁm}% CLR). Taor a closed svstem, time
rate 1s the result of the proportion of enerpgy to mass.

The welocity of lipht 1s noon-relative hecause its vecter Is perpendicular
to the welecity vector of rest mass: and ¢ cannot be achieved by rest mass
for the additional reason that enly lipht is composed of coupled charpge
inversion modes,

The four dimensfons of Minkewski spacetime can e represented in a re-
ference frame with only three dimensfions in real space, and this geometry
predictas the basiec patterna of physical laws. The combinatiom eof the E.5.
aquations and this peometrical frame appear to provide a hasis for the unified
mathematical expression of phvsical events. The General Theory or Relativity,
in particular, appears to be conceptually and mathematically compatible
with this model, if appropriate Jdistipctions ave recognized for the time
vaectar,

Mile the further elucidation of the secmetry of the wave ensemble s
hoped to include the strong and weal nuclear forces in meore detail, the
next stage of this work appears te bhe the development of a mathematical
avetem which Iincorporates peometrical and nomerical aspects of the above
reference frame, [t presently appears that this mathematics will make use
af complex numbers and three-dimenzional symmetry, and may well, on the
hasis of Hesonance vector geometries, benefit frem the Twistor mathematics
developed by Penruse.zﬁ The preatest challemge in such an effort appears
ta be the transformation from non-relative ('absolute') peneralized coor-
dinates in a complex number avstem to those of a relative, real number

ayatem. In this pursult, the charge inversion mode concept and the fixed
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proportion of EE ancd Em for time-stahle events should provide such transfor-—
mations.

Both e-m radiation and rest mass can be deseribed as the resonant acti-
vation of space according to its fixed permiteiviey and permeability
properbies, which recalls the histerical vee af the TFitzgerald-Lorentsz
tranaformations as a mathematical deseription of ether effecta upon the Mi-
chelson apparatus for measuring the speed of light in ether. Fmpty space
may be empty of particle events, but it is most certainly not a woid, any
more than light ftself 1s a void. Fmpty space may e devold of anergy,
but even in this case contains the potential of inherent geometry and physical
properties which during activation cam be accurately described for all
values of wvelocity and size.

The vital question of 'locality,' long a matter of concern to Finstein,
Robm and uthers,z may perhaps now he expressed in terms of a real, three-
dimensional space. Vhether this space iz continuous when not activated re-
mains an open gquestion, althouph the directional behavior and velocity of
light certainly indlcates that it has the potential for beinp so. MHore
practically, there now seems no manner by which to define a closed system
for the purpose of state preparation, as anv spﬂclal perturbation at any
location must be considered to affect the spacial peometry within any closed
avstem at a second lecation. The prior explanation for the mechanism of
"action-at-a-distance' requires neither real neor virtwal particles, and
thie madel should apply equally well ipn its peormectrical aspects te physiecal
Interactions and events which are not time-stahle. This may eventuanlly
be seen as a real mechanism for the apparent nen-lecality expressed in

29

2n
pell's fnequality, Ethe Iinstein-Tedolsky-Rosen redanken experiment,

i
and Fohm's Implicate e

The final conclusion of the theory must he that the properties of



ph¥sieal events are the properties aof space.
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the electromagnetic and mass properties of empty space

Mark R. Anderson
Oikos Laboratories, Inc., Friday Harbor, Washingtom, 98250
(RECEIVED . . /igvEMBER 1987
Electromagnetic radiation is shown to consist of an interconversion over

time between electromagnetic fields and a mass field, according to the law of
conservation of mass-energy. The required inverse geometry modes of this mass
wave allow universal energy state equations for velocity, momentum, and energy
which are valid for all velocities from O through c. Special and General
Relativity describe special cases of these equations, which also show quantum
characteristics in terms of wave nodes. The energy state equations are shown
to derive from the physical properties of empty space. The properties of charge,
time, rest mass, and spin are predicted by this physical interpretation, and its
wave geometry provides a functional description of symmetry relétions and
the relation between gravitational, electric and magnetic forces. Electromag-
netic radiation is a resonant activation of empty space, and the properties of
physical events are determined by the physical properties of empty space.

An absolute frame of reference is proposed.

PACS numbers: 12.20 Hx, 4.50 th, 11.30 Er, 11.10 Qr

Introduction. A history of apparent experimental contradictions has tended
to isolate the theory ﬁf sub-wavelength parameter measurements from the
theory of relativistic velocity parameter measurements, simultaneously
isolating mathematics for the gravitational force from that of the elec-

tromagnetic, weak and strong nuclear forces. The Special
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Review of RESONANCE THEORY, MS AL 2056

There are significant errors in this paper which detract from the
originality and thought invested by the anthor. These errors are

in matters that are fundamental and of®en considered elementary.

The author fails to distinguish between total energy and energy density.
Energy obeys a conservation law, energy density a continuity law.

Thus energy density may vary along the axis of a light wave, and does
in linear polarization (like sinzz) and in light pulses, without

any violation of energy conservation. The author mistakenly interprets
this variation as a violation of energy conservation and invents new

energy distributions and mass distributions to compensate for this var-

iation.

This mistake at the beginning (after equation (1)) unfortunately

vitiates the entire work.

From the view-point of the average PR reader, the whole work is at an
elemantary level. The author appears naive in supposing the Maxwell
theory of light is vulnerable at such a basic point, and in not checking

his work more with other physicists before submitting it for publication.



March 3, 1991

The Editor(s)

Physical Review A

1 Research Road

Box 1000

Ridge, New York 11961

Dear Mssrs. et Dames,

I am enclosing various materials originally accepted by you for active consideration
for publication in Physical Review A on November 30, 1981. I have not made any
changes in these materials in the hope that they might be published with the original
submission date.

I am also enclosing a copy of the referee’s original notes. The referee’s comments
are the classical view of electromagnetic propagation for wave structures larger than
one wavelength. The whole of this paper deals only with electromagnetic structures
of sub-wavelength dimensions. It is, in fact, the primary point of the paper to
propose a new sub-wavelength structure for electromagnetic radiation.

As with a standing wave in a string, energy may indeed be zero at discrete points
along the axis of propagation. And, as with a physical string, energy is a more useful
term than energy density.

With a propagating (non-standing) wave in a string, the (kinetic) energy values are
non-zero (in fact are maximal) for points where the string crosses the axis of
propagation; whereas energy values calculated by means of any classical technique
using Maxwell equations (including the integral of energy density) results in zero
energy within a wavelength at the same points.

The point of the paper is that this discrepancy may be eliminated by the
superposition of a mass wave in energy contraposition to the electrical and magnetic

field waves.

At the time this paper was submitted, very few physicists (and therefore, I would
imagine, referees) were intellectually familiar with, or politically comfortable with,
Michael Green’s work in London. (I myself was unaware of it, and indeed, much of
it had yet to be published.) His work on the unification provided by superstring
theory was not published until 1984.

Today, of course, superstring theory is arguably the most popular unification theory
among physicists. By retaining the original date of submission, I would hope to
make 1t clear where Resonance Theory lies in the chronology of superstring theory.

As for the comments by the referee that the general level of the paper is
elementary, he(she) is of course correct. It is the point of the paper to present a
simple description of a straightforward application of conservation theory in a
universal geometry defined by the axis of electromagnetic propagation.



I would not {)ropose that the language of the paper is as current in jargon or even
scientific politics as might be expected of an author seeking to be published in the
Review, but the ideas in this paper are not in any way naive. Isay this having
discussed these ideas at the time with Roger Penrose, David Bohm, David
Boulware, Joseph Cronin, John Cramer, William Bender, William Matheson and
others, some of whom I have acknowledged on p. 24.

I do not, of course, know who the referee was, but I assumed that the credibility of
these individuals was such that he (she) would give greater credence to the ideas
expressed in this paper than the simple rejection of physical string mathematics for
the propagation of electromagnetic radiation.

I would like to add that I understand how strange this approach must seem when
compared to the classical model, although the progress made in superstring theory
in the last ten years has turned this from a revolutionary concept to a (more)
politically correct one. In addition to the above discussions of the ideas contained in
the paper, I have submitted the paper in its entirety to Bill Matheson for review, and
spent many hours discussing these and derivative equations with William Bender,
professor emeritus of physics at Western Washington University. Fairly stated, their
opinion was that the theory was successful from the point of view that 1) it did not
contradict any current experimental knowledge, and 2) that it was internally
consistent. I have left the third theoretical test of providing experimental
predictions for a later paper on the application of this approach to thirteen major
applications of force laws.

In other words, I have done considerable additional work beyond the scope of the
current draft to assure that this is indeed a practical and worthwhile path to follow.
Contrary to the referee’s comments, I would state in the most confident manner that
the Maxwell equations are indeed ‘vulnerable’ on this and other issues. (AsIam
sure you are aware, Jim Brittingham of the Lawrence Livermore Nuclear Lab
provided a radically new set of Maxwell solutions in 1987.) I would add that there
are additional benefits to be drawn from the definition of mass wave and charge as
defined by this Resonance Theory, not the least of which is an improved physical
definition of empty space.

If there are true deficiencies in the logic or physics of the paper, I of course would
like to be apprised of this in order to make the required changes.

I realize that this is an unusual situation, and would appreciate your assistance in
completing the process of bringing this material to publication.

Thank you.
Sincerely,

Mark R. Anderson

Oikos Laboratories, Inc.
P.O. Box 1304
Friday Harbor, Washington 98250
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the electromagnetic and mass properties of empty space
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’ Mark R. Anderson
Oikos Laboratories, Inc., Friday Harbor, Washington, 98250
RECAVED 1 4 MARCH 1991
Eiectromagnetic radiation is shown to consist of an interconversion over
time. between electromagnetic fields and a mass field, according to the law of
conservation of mass-energy. The required inverse geometry modes of this mass
wave allow universal anergy state equations for velocity, momentum, and energy
which are valid for all velocities from 0 through c. Special and General
Relativity describe special cases of these equations, which also show quantum
characteristics in terms of wave nodes. Tﬁe energy state equations are shown
to derive from the physical properties of empty space. The properties of charge,
time, rest mass, and spin are predicted by this physical-interpretation, and its
wave geometry provides a functional description of symmetry relations and
the relation between gravitational, electric and magnetic forces. Electrdmag-
netic radiation is a resonant activation of empty space, and the properties of
physical events are determined by the physical proﬁerties of empty space.
An absolute frame of reference is proposed.

12.10.-9 ok
PACS numbers: 12-267Tix, 4.50.%h, 11.30 Er, 11.10 Qr

Introduction. A history of apparent experimental contradictions has tended

to isolate the theory of sub-wavelength parameter measurements from the
theory of relativistic velocity parameter measurements, simultaneously
isolating mathematics for the gravitational force from that of the elec-

tromaghetic, weak and strong nuclear forceé. The Special
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22 March 1991

Dr. Mark R. Anderson
Oikos Laboratories, Inc.

P.0O. Box 1304

Friday Harbor, WA 98250

Dear Dr.

Manuscript No. AC4589
Anderson:

I am returning your paper "Resonance theory: Uni-

fication of relativity and gquantum physics through the
electromagnetic and mass properties of empty space".
Physical Review A primarily publishes papers reporting on
new results in experimental and theoretical physics.
Apart from the fundamental criticisms contained in the
original referee's report, your paper does not satisfy

this criterion,

and I am accordingly returning it to you

as being inappropriate for Physical Review A.

Enc.
BB/soc

Sincerely yours,

g&fefymwaﬁ;mﬂ\
Benjamin Bederson
Editor o
Physical Review A




Mark R. Anderson

August 20, 1991

Dr. Benjamin Bederson
Editor

Physical Review A

1 Research Road Box 1000
Ridge, NY 11961

Dear Dr. Bederson,

Thank you for your letter of March 22, regarding my paper "Resonance Theory:
Unification of relativity and quantum physics through the electromagnetic and mass
properties of empty space" (AC4589). After reviewing your letter and our past
correspondence, however, and discussing these matters with several other physicists,
I must confess to remaining confused on two specific questions. A friend and
colleague of mine, Dr. Fred Alan Wolf, suggested that I should write to you for
clarification.

When re-submitting the paper for consideration this year, I wrote a cover letter
addressing points a%out energy conservation and density which had been raised by
the referee; in the same letter I also asked for retention of my original submission
date (30 Nov. 1981, AL.2056).

Without other comment, I received a new date of 14 Mar. 1991.

In your following letter, you referred to the original referee’s concerns, but not to
my response to those concerns. Additionally, you noted that, in addition to the
referee’s criticisms, the paper "does not satisfy this criterion (of reporting new
results in experimental and theoretical physics)."

If T am to construe this to mean that this theory is today not considered to be "new",
would it be possible to ask for a reference to other works you have in mind which
might precede it ? I am not aware of any works proposing mass distributions via
energy conservation along the direction of travel of electromagnetic radiation, nor
of the resulting definition of charge (inversion modes).

If it turns out that this theory remains new, I would of course be pleased to rewrite
the paper to fully address any current (or remaining) referee concerns.

I appreciate your attention to this matter, and look forward to your reply.

Sincerely,

Mark R. Anderson

Telephone (206) 363-7955 Fax (206) 378-3431
P.O.Box 1304 Friday Harbor Washington 98250
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4 September 1991

Dr. Mark R. Anderson
Oikos Laboratories, Inc.
P.0. Box 1304

Friday Harbor, WA 98250

Re: Manuscript No. AC4589
Dear Dr. Anderson:

This is in response to your letter of August 20,
1991 concerning your paper "Resonance theory: Unification
of relativity and quantum physics ...". To elaborate
slightly on my statement concerning the types of papers
appropriate for Physical Review A, we often receive papers
that attempt to cast some aspect of fundamental theory
into a new light, perhaps to enable one to obtain better
insight into what, after all, are very deep and even
unsatisfying understanding of natural phenomena. When I
stated that we primarily publish papers reporting on new
results in experimental and theoretical physics, I did not
mean to derogate such attempts at arriving at a deeper
understanding of natural phenomena; I simply meant that
our journal cannot take on the job of hosting such papers.

There are a number of excellent journals that
address issues involving fundamental concepts. Your paper
falls into this category, in my opinion, and is therefore
inappropriate for Physical Review A. I suggest you
attempt publication in one of these.

Very truly yours,
ﬁ(g&ﬁfvﬁud Azaibuund
Benjamin Bederson ,p—

Editor
Physical Review A

BB/soc




Mark R. Anderson

November 4, 1991

Dr. Ben Bederson

Editor

Physical Review A

1 Research Road Box 1000
Ridge, New York 11961

Dear Dr. Bederson,

Having read your letter of September 4 several times, I must confess to confusion regarding
the status of manuscript # AC4589 and the policy of Physical Review A on dates of
submission, priority, and content. To be sure that I was not reading it incorrectly, I asked
several colleagues for their own reading, and all were left equally unclear regarding the
meaning of your letter.

Specifically, I had written to you to ask to retain the original submission date of the above
manuscript (11/30/1981, ms #AI2056), as the peer review comments had been proven
incorrect; I included specific reasons for this. This matter has not been addressed.

Insofar as your earlier letter stated that the journal "only published new theories," I
understood that you were rejectini the work as not being new. Since neither I nor the
several other physicists I have spoken with know of papers that would have priority, I asked
for your mention of any such papers. This matter also was not addressed in your letter, and
I therefore continue to assume &at there is no paper with priority.

You-did state in your letter, regarding "papers that attempt to cast some aspect of
fundamental theory into a new light --- arriving at a deeper understanding of natural
phenomena" that "our journal cannot take on the job of hosting such papers."

Certainly the work of Hal Puthoff, who has published numerous papers on related subjects
in your journal in recent years, would fall into the same definition.

In summary, I believe that the paper submitted to you in November of 1981 contains an
original and correct theory of physics which would be of interest to the community at large.
The theory is internally consistent and testable, and the paper contains specific geometric
and mass distribution predictions. The theory presents a unification of general relativity
and quantum mechanical principles which derives from the physical characteristics of the
vacuum, and which is testable through measurements upon electromagnetic radiation.

The original peer review objection, essentially that electromagnetic radiation is not
properly described by string-like mathematics, must now be put aside, as most physicists
today accept the beauty of a family of string mathematical approaches as suitable for the
unification of all interactions, including the electromagnetic.

I look f d to your response on this matter.

Mark R. Anderson

Telephone (206) 378-3431 Fax (206) 378-7041
P.O.Box 1304 Friday Harbor Washington 98250
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