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Theearlyhistoryof thedevelopmentof QuantumMechanicsis surveyedto discerntheargumentsleadingto the
introductionof thenotionsof ‘irreal’ wave functionsand‘nonlocal’ correlations.It is arguedthattheassumption
thatQuantumMechanicsis ‘complete’,i.e., not just a variantof StatisticalMechanics,is thefeaturecompelling
the introductionof theseotherwiseproblematicproperties.Additionally, a consequenceof theerrorfirst found
by JAYNES in proofsof BELL ’s “theorem”, is illustrated. Finally, speculationon thepracticalconsequencesof
recognisingthat“entanglement”is a featureof all hyperbolicdifferentialequationsis proposed.
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I. HISTORY

Twentieth century physicists faced extraordinary chal-
lengesin termsof thescaleof thephenomenato beexplained.
Theextremelysmallsizesof theobjectscoveredby Quantum
Mechanics(QM) andtheverylargescaleof eventscoveredby
Relativity, posedsituationsthatwereunimaginablewithin the
thencustomaryunderstandingandconceptsof science.This
fostered,out of desperation,licenseto introducetheretofore
unacceptablyexotic hypotheses,(e.g.,quantisation,framein-
dependentlight velocity) for which therewas only indirect
laboratoryevidence.At thesametime,at leastonedesiderium
wasassumed,largelywithoutdeepreflection,namely, thatthe
new theoriesunderdevelopmentwerefundamentalandcom-
plete (that is, that at their level they are theoriesof individ-
ualentities,not theoriesquantifyingstatisticsof ensemblesof
suchentities).

Herein, I shall argue that the last mentionedassumption,
completeness, is thekey underlyingcausethattheexotic (and
arguablyantirational)notions: irreality andnonlocality, have
beenensconcedin QM. The reasoningthat led to this situa-
tion, wasnot concernedin the first instancewith the philo-
sophically problematicnatureof thesefeatures,indeedthe
termsthemselves, as well as their acceptedtechnicaldeno-
tation,appearedin the literatureup to yearslater thanthe in-
troductionof themathematicalstructureto which they refer.

For thesakeof expositoryefficiency, hereinareconstructed
line of reasoningwill bedescribedthat,I believe,is acompos-
ite of whathappened,but not in themind of any oneperson.
Theactualdevelopment,to theextentthatthehistoricallytrue
storycanbediscernedatall in retrospect,wasfocusedonfind-
ing themathematicalstructurethatmimickedthoseaspectsof
thestudiedphenomenaaccessibleto experiment,which were
nearlyalwaysimaginedto be just a portion of what happens
‘down deep.’ In seekingthesemodelsor paradigms,how-
ever, it is clear that the founding fathersindividually quite
early settledon a personallypreferredparadigm,and tilted
their analysisto supportit. For QM, the accumulatedeffect,
warpedby sociologicalfactors,is whathasbecomeknown as
the“Copenhageninterpretation”.

Somemaybeinclinedto write off theseconcernsas‘mere
philosophy’of little interest“during working hours” to phys-

ical scientists.However, onecanobservethat,wherever there
is a ‘philosophical’ issue,the mathematicsin useis alsoaf-
flicted with one or anotherpathology. Sucha coincidence
makesperfectsenseactually;mathematicalproblems(incon-
sistentor incompletecalculations)nearlyalwaysparallelver-
balproblems(erroneoussyntax)insofarasmathematicsis just
the use of symbolsand formalisedalgorithmsas a sort of
shorthandfor ideasoriginally expressedverbally. Indeed,all
mathematicsis taughtby meansof oral explanations.Philo-
sophicalproblems,following this logic, areoften, therefore,
symptomsof physicsproblems.Moreover, theremaywell be
very practicalconsequenceswith regardto eventualapplica-
tionsderivedfrom self consistentinterpretations.

II. IRREALITY

Irrealwave functionsareof theform:

ψ
�
r1 � r2 ��� ϕ

�
r1 � r2 ��� χ

�
r1 � r2 ��� (1)

whereψ
�
r1 � r2 � representsa wave function for a combined

systemof subsystems,andbothϕ
�
r1 � r2 � andχ

�
r1 � r2 � arethe

wavefunctionsfor potentialoutcomes.Wavefunctionsof this
form areirreal if thesummandsarelogically mutuallyexclu-
sive, i.e., statesthatby all logic cannotexist simultaneously.
Thereis, in addition,a continuousvariantof this samestruc-
ture, in which, for examplea point particle,which canbe at
only one location at once, is representedby a wave packet
finite overseverallocations.All theconceptualfeaturesof ir-
reality areevident,nevertheless,in thebinaryversionascap-
turedin Eq. (1); thus,let usfocuson it.

A prototypicalexampleof a binary irreal wave function is
the singlet stateusedto describethe emissionof correlated
photonpairsfor anEPRexperiment:

ψ
�
1 � 2��� 1	

2

�
ψ1S

��
 � ψ2S
�
� ��� ψ1S

��� � ψ2S
��
 ����� (2)

wherethe system’s stateis supposedto be the differenceof
permutationsof polarisedphotonpairs. Sinceeachpair can
have oneor the otherorientation-combinationat a time, the
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summandsarelogically mutuallyexclusive. Nevertheless,ac-
cording� to the ‘Copenhagen’interpretation,this combination
stateis consideredthe ‘real’ ontologicalstateof the system
until measurement‘collapses’ this wave function to one or
theother‘non irreal’ summand—asmusthappensinceirreal
statesarenever actuallyobservedin experiments.

Irreality of wave functionsis nowadaysof relatively low
concern;an explanationof a possiblereasonfor this should
emergebelow. In part,thisis dueto thefactthatin many cases
thesummandsarenot mutuallyexclusive andthewave func-
tion exhibitssimple,andnonproblematic,‘superposition.’

A naturalquestionhereis: just how did this situationarise;
what reasoningleadto acceptingsuchan extraordinarysup-
position? What problemsbroughtthis reasoningabout? To
this writer it appearsthat the answershould be found ex-
actly there,wherethe first appearanceof wave functionsof
the form of Eq. (1) arosein the literature. Almost certainly,
it is in HEISENBERG’s initial treatmentof the two electron
atom,helium.[1]

His initial efforts to solve this problem was aimed pri-
marily at gettinga usefulanswerfor spectroscopy andonly
incidentally at developing and promulgatinghis preferred
paradigm. As a ‘test bed’ for developing the appropriate
formalism,HEISENBERG chosethe problemof coupledhar-
monic oscillators.[1] This problemis parallelto the problem
of the helium atom in that eachelectronis primarily influ-
encedby thenucleusandonly secondarilyby theotherelec-
tron, analogouslyto oscillatorswhosebehaviour is primarily
determinedby the ‘spring constant(s)’andsecondarilyby a
relatively weakcouplingbetweentheoscillators.

HEISENBERG observed,thatit is a characteristicfeatureof
atomicsystems,that thecomponentsof which they arecom-
prised,namelyelectrons,areidenticalandsubjectto identical
forces. Therefore,in order to invest this featurein his ‘test
bed’,heassumedtheHAMILTONian to beof theform:

H � 1
2m

p2
1 � m

2
ω2q2

1 � 1
2m

p2
2 � m

2
ω2q2

2 � mκq1q2; (3)

i.e., the frequenciesandmassesof thecoupledoscillatorsare
takento beidentical.In Eq. (3),q1 � q2 denotethecoordinates,
p1 � p2 themomenta,m andω themassandfrequency respec-
tively, andκ the interactionconstant.With help of the well
known transformations:

q�1 � 1	
2

�
q1 � q2 ��� q�2 � 1	

2

�
q1 � q2 ��� (4)

Eq. (3) is transformedinto theseparatedform:

H � 1
2m

p� 21 � m
2

ω � 21 � 1
2m

p� 22 � m
2

ω � 22 q� 22 � (5)

where

ω � 21 � ω2 � κ � ω � 22 � ω2 � κ � (6)

In otherwords,H separatesinto thesumof two oscillators,
suchthat eachcorrespondsto a “normal mode”, in the tech-
niquelongbeforedevelopedby DANIEL BERNOULLI. When

only thefirst mode,q�1, is excited,thenbothmassesoscillate
in phase,andwhenonly q�2 is excited,outof phase.

Theenergiesaccordingto QM for thecombinedsystemare
thengiveby theequation:

Hn�1 � n�2 � ω �1h
2π

�
n�1 � 1

2 � � w�2h
2π

�
n�2 � 1

2 � � (7)

wheren�1 andn�2 areintegers.
In hisscheme,thesolutionsthatHEISENBERG obtainedare

matrixelementsfoundusinghisversionof QM. Thesolutions
from Eq. (7) are,asis usuallythecasefor normalcoordinates,
not physicallyobservable,but particularsolutionsof an ab-
stractcombinedsystem.The observablesarethe inversesof
Eqs.(4). At thisstagethesolutionsdonot yet suffer irreality;
indeed,the classicalmechanicalsolutionspresentno philo-
sophicalproblems. If the initial conditionsare appropriate,
the systemexecutesmotion describedby oneof the normal
modes,otherwise,the solutionis a secularoscillationof the
total systemenergy betweenthetwo oscillators.

Observingthat, at the atomic scaleit is not possibleto
determinethe exact details of light absorptionand emis-
sion, HEISENBERG asserted,not altogethercogently, that
he considereddiscontinuitiesmore faithful to reality than
SCHRÖDINGER’s continuouswaves.[2] It is reasonablyar-
guable,however, that actuallyhe succumbedto sociological
pressure,as portrayedby FORMAN, namely to conform to
thepervasive antideterministicphilosophicalproclivities pre-
vailing in Germanacademiafollowing World War I.[3] Thus,
with scantunderpinning,seeminglyin orderto accommodate
the Zeitgeist, he simply chosea paradigminvolving intrinsic
randomness.This, HEISENBERG realizedby supposingthat
the solutions,in placeof secularoscillation,exhibit random,
spontaneous,secular-like jumpingbackandforth.

Instantaneousjumpingby itself, althoughnotdeterministic,
is notnecessarilyirrealeither;implicitly therecanbeahidden
variablethatspecifiesasafunctionof timejustwhichelectron
is excitedin theseriesof jumpsbackandforth, thatperhapsan
extentionof QM couldpredict. However, admittingthis pos-
sibility wouldunderminethesociologicalgoalof discrediting
determinism;andso,for whateverreason,thispossibilitywas
rejectedout of hand.

The explicit insinuation of the ‘completion’ assumption
into theparadigmof whatlaterbecamelabelledasthe‘Copen-
hagen’interpretation,wasa complicatedandturbid develop-
ment,the historyof which hasbeenanalysedextensively by
BELLER.[4] Notably, VON NEUMANN took up the question
of completionat the latestby 1932. He proffereda demon-
strationto the effect that presumingthe existenceof hidden
variablesimplied thatsomeexisting quantumstructureis ob-
jectively false.[5] Although this seemedto settle the ques-
tion, it was quickly seen(but not widely heeded)that his
argumentcontainedirrelevanthypotheticalinputs.[6] In gen-
eral,boththosesupportingHEISENBERG’sdiscontinuousand
SCHRÖDINGER’s continuousparadigmsseemedmoreeager
thannot to assumethatquantumtheoryis complete.Presum-
ably, thishappened,to somedegreeuncritically, asit satisfied
theambitionof theparticipantsto becreatingadeepandfun-
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damentalnew theory;andmoreover, it did not clashwith the
prevailing� culturalbias.

The strictly logical consequence,the implicit paradox,of
this assumption,however, wasnot assiduouslyanalysedun-
til later after the renownedpaperby EINSTEIN, PODOLSKY

andROSEN (EPR).[7] It wasonly with thecontroversyevoked
by their argumentsthat the consequencesof ‘completeness’,
becamea generallyacknowledgedissueleaving a trail in the
literature.For example,SCHRÖDINGER reactedimmediately
with analysisof the thencurrentunderstandingof the mean-
ingof QM in whichheintroducedtheterm“entanglement”for
thatform of correlationattributedto irreal wave functions.[8]
In his paperson this matterthereareno new quantumtech-
niquesintroduced,just new terminologyto facilitatedeliber-
ateanalysisof thethenjust implicit connotationsfor theterms
useddiscussingapplications.This work, beingovertly criti-
cal,wasnodoubtacontributionto theduelwith HEISENBERG

on the relative merits of discontinuous(matrix) versuscon-
tinuouswave paradigms. In it SCHRÖDINGER embellished
EPR’s illustrative gedankenexperimentto thenow renowned
andabsurdlyirreal live-dead“cat paradox”.

Thecrucialpointhereis, if QM is complete,thentherecan
be no hiddenvariablesto specifywhich excitedstateamong
theconstituentsatany momentis ontologicallyvalid, thereby
giving their sumthis role. That is, thenall components,even
mutually exclusive options,are to be extant simultaneously,
even whennot verifiableby observation. In short, if QM is
complete,thentheremustbe irrealstates!

III. NONLOCALITY

Nonlocality was introducedas the cure for irreality. The
fact that observationsnever (could!) reveal statesthat are
comprisedof irreal sumsof mutually exclusive options,im-
plies it was hypothesised,that measurementitself some-
how “collapses”the ontologicalwave function to the ‘post-
measurementwave function’, that is, just oneof the options
comprisingtheirreal, ‘pre-measurement’wave function.1 In-
sofar as measurementof one of a correlatedpair instanta-
neouslycollapsesa wave functionfor theother, regardlessof
its separation,theprocessinsinuates‘nonlocality’.

JOHN BELL in the1950’s, having rediscoveredVON NEU-
MANN’smisstepandwith inspirationfrom BOHM ianmechan-
ics, took up theissuewith thegoalof bringingit to anexper-
imentalnexus.[9] He did this with analysissubsequently, and
strictly incorrectly, labelleda “theorem”,to theeffect that lo-
cality demandsthatacertainstatistic(Eq. (17)below) beless
than � 2 � . Experimentsshow, however, that it canreach2

	
2;

and,nowadaysthedifferenceis takento characterise“stronger
thanclassical”correlationswhich have becomedenoted“en-
tanglements”.In recenttimesthis matterhastakenon, so to

1 Although many early papersreadasif their authorsimaginedwave ‘col-
lapse’uponmeasurement,VON NEUMANN appearsto have beenthefirst
to have madethe matterexplicit.[5] The issueis confoundedby the fact,
thatmeasurementis to collapsesimplesuperpositionsalso.

speak,a life of its own, that is, irreality hasslid into oblivion
andusuallynot discussedastheraisond’être for nonlocality

In any case,BELL ’s final conclusionwas that, because
QM is ineluctablynonlocal,any insinuationof hiddenvari-
ablesto ‘complete’ it, cannotlead to a deeperformulation
that is ‘local’ and ‘real’. In turn, however, BELL ’s argu-
ment too has come under criticism, starting with EDWIN

JAYNES,[10] , who parsedBELL ’s encodingof locality and
found that it overlookedstructurerequiringBAYES’ formula
for conditional probabilities. This writer hastaken up this
line andextendedit by working out explicit consequencesof
JAYNES’ point for the experimentsthoughtto verify BELL ’s
analysis.[11; 12] That is, classical,local, realist modelsfor
all the generic forms of EPR-typeexperimentshave been
developedwhich lead to calculations,basedessentiallyon
MALUS’ Law, utterly devoid of irreality and nonlocality,
yielding curvespreciselymimicking datataken in EPR ex-
periments,2

	
2 andall. SinceBELL ’s theoremstatesin ef-

fect thatsuchmodelsdo notexist, exhibiting themshowsthat
BELL ’s theoremis wrongor misunderstood.

JAYNES’ essentialpoint is that, whereasBELL wrote the
joint probability P

�
a � b� for a coincidenceevent in an EPR

experiment,wherethemeasurementsettingsarea andb, and
λ representstheimputed“hiddenvariables”,in theform:

P
�
a � b����� dλρ

�
λ � P �

a � λ � P �
b � λ ��� (8)

heshouldhavewritten:

p
�
a � b����� dλρ

�
λ � P �

a � b � λ � P �
b � λ ��� (9)

wherethelatter form employs what is known asBAYES’ for-
mulaor simply asthedefinition of conditional(versusabso-
lute) probability.[14] Eq. (9), it canbe easilyverified, does
not admitderiving any form of therenowned“BELL inequal-
ities”. What this meansis that BELL misencoded‘locality’
as ‘statistical independence’,so that the observed violation
of suchinequalitiesin experimentscannotbe interpretedto
meanthatnonlocalinteractionor nonlocalcorrelationis in ev-
idence.Rather, only, that the inequalitiespertainwhenthere
is nocorrelationsof any type,nonlocalor otherwise,contrary
to EPR’ s, and subsequentlyto BELL ’s, hypothesisand the
explicit designof experimentsinvolving correlatedpairs of
inputs.

Sincethis matterhasbeenexplicatedin detail elsewhere,
[11–13], hereonly onevariantof several counterarguments
shallbe featured.Its key ideais, that if thephysicalmeaning
of thetermsin BELL ’s extractionof his inequalitiesarecare-
fully interpreted,it is seenthatcertainof themmustbezero,
therebyleadingto a form of theseinequalitiesfor which there
is no significancewith regardto his soughtafter conclusion.
Thiscounterargument,whichis independentof JAYNES’ crit-
icism,but basedon thesamestructure,proceedsasfollows:

First, recall a mathematicaltechnicality concerningthe
productof two Dirac delta functions,which is essentialfor
whatfollows. It is thattheintegralof theproductof two delta
functionsfor which the argumentsaredifferent,equalszero;
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i.e.:

� dx f
�
x� δ � x � l � δ � x � m��� 0 � (10)

whenever l �� m.
Thederivationof a Bell Inequalitystartsfrom BELL ’s fun-

damentalassertion:

P
�
a � b��� � dλρ

�
λ � A �

a � λ � B �
b � λ ��� (11)

where,per explicit assumption:A is not a functionof b; nor
B of a; andeachrepresentstheappearanceof a photoelectron
in its wing of an EPRexperiment,anda andb are the cor-
respondingpolariserfilter settings.2 This is motivatedon the
groundsthata measurementat stationA, if it respects‘local-

ity’, so arguesBELL, cannotdependinstantaneouslyon re-
moteconditions,suchasthesettingsof theotherpolariser. In
addition,each,by definition,satisfies

�A � � 1 � �B � � 1 � (12)

which in this caseeffectively restrictstheanalysisto thecase
of just onephotoelectronper time window per detector. Eq.
(11)encodesthecondition,thatwhenthehiddenvariablesare
averagedout, theusualresultsfrom QM areto berecovered.

The λ above in BELL ’s analysisstandsfor a hypothetical
setof “hidden variables”,which, if they exist, shouldrender
QM deterministic.This setmayincludemany differenttypes
of variables,suchasdiscrete,continuous,tensoror whatever.

2 BELL ’snotation,e.g.,P ! a" λ # , makesnodistinctionbetweenvariables,here
a, andconditioningparameters,hereλ, customarilyseparatedby avertical
bar ratherthana comma.This oversightis thesourceof muchconfusion,

andpossiblyeven thesubliminalcauseof his ‘error.’ In this paper, Bell’s
notationis retainedwhenever referringdirectly to his formulas.

Extractionof inequalitiesproceedsby consideringdifferencesof two suchcorrelationswhere
�
a � b� , i.e., thepolariseraxisof

measuringstations,left andright, differ:

P
�
a � b��� P

�
a � b� ����$ dλρ

�
λ �&%A �

a � λ � B �
b � λ ��� A

�
a � λ � B �

b� � λ �('�� (13)

to which zeroin theform:

A
�
a � λ � B �

b � λ � A �
a� � λ � B �

b� � λ ��� A
�
a � λ � B �

b� � λ � A �
a� � λ � B �

b � λ ��� 0 � (14)

is addedto get:

P
�
a � b��� P

�
a � b� ��� $ dλρ

�
λ � A �

a � λ � B �
b � λ ��% 1 ) A

�
a� � λ � B �

b� � λ �
'� $ dλρ
�
λ � A �

a � λ � B �
b� � λ �&% 1 ) A

�
a� � λ � B �

b � λ �('�� (15)

which, in turn,upontakingabsolutevaluesandin view of Eqs.(12),BELL wroteas:�P �
a � b��� P

�
a � b� � �*� $ dλρ

�
λ ��% 1 ) A

�
a� � λ � B �

b� � λ �
'+� $ dλρ
�
λ �&% 1 ) A

�
a� � λ � B �

b � λ �(' � (16)

Then,usingEq. (11),andthenormalisationcondition $ dλρ
�
λ ��� 1 � hegot, for example:�P �

a � b��� P
�
a � b� � � � �P �

a� � b� �,� P
�
a� � b� � � 2 � (17)

a ‘Bell inequality’.

Now, however, if theλ area completeset3, therebyrender-
ing everythingdeterministicso that all probabilitiesasfunc-
tionsof λ becomeDiracor Kroneckerdeltadistributions,then
theA’s andB’s in Eq. (15) arepair-wise; that is to sayasin-
dividualeventscomprisingthegenerationat thesourceof one
pair, arenonzerofor distinctvaluesof λ, which, by virtue of
completeness,do not coincidefor distinctevents,i.e., for dif-
ferentpairs. That is, for eachpair of settings

�
a � r � b � s�

3 BELL useda singlesymbol: λ, to denotewhatcouldbea complicatedset
of variablesof possiblydifferenttypeseven. Thus,a “particularvaluesfor
λ” meansthateachentity in thewholesetmusthavea value.

and iteration of the experiment,n, thereexists a uniqueset
of values,λa- r � b- s

�
n � integer� , or in more compactnota-

tion, λ
�
n� , say, for which A

�
a � λ � n�.� B �

b � λ � n��� is non-zero(1
in thediscretecase,∞ in thecontinuouscase).In otherwords,
eachproductA

�
a � λ � n��� B �

b � λ � n�.� canbe written in the form
f
�
x� δ � x � λ

�
n��� , sothatall quadrupleproducts,e.g.,

A
�
a � λ � n��� B �

b � λ � n��� A �
a � λ � m��� B �

b � λ � m����� (18)

areequivalentto theform:

f
�
x� δ � x � λ

�
n��� g � x� δ � x � λ

�
m����� (19)

wherex is a dummyvariableof integrationto run overall ad-
missiblevaluesof λ. Therefore,suchtermswith pair-wise
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differentvaluesof λ
�
n� in Eq. (15), i.e., whenever n �� m ,

are, in� accordwith Eq. (10), identically zerounderintegra-
tion over λ. This annihilatestwo termson the right sideof
Eq. (15), so that thefinal form of this Bell Inequalityis then
actuallythetrivial identity:�P �

a � b� � � �P �
a� � b� � �*� 2 � (20)

Thus, our final conclusionis, that the proof of the in-
eluctability of the presenceof nonlocality in QM, is invalid.
In thecontext of whatis actuallya furtherpoint regardingthe
admissibilityof additional,ostensiblystill ‘hidden’ variable
completionsof QM, this conclusionunderminesthe popular
impressionthat sucha ‘completion’ necessarilycannotrein-
state‘reality’ and‘locality.’4

IV. BOHM’S VERSION OF EPR EXPERIMENTS

EPRproposeda gedankenexperimentinvolving thedisin-
tegrationof amotherparticleinto two daughtersmoving off in
oppositedirections.[7] They observedthatquantumprinciples
statethat HAMILTONian conjugatevariablessuffer HEISEN-
BERG uncertainty, and therefore,cannotbe simultaneously
determinedexactly. But, in thesituationenvisionedby EPR,
theexperimentercouldobserveonedaughter’spositionto ar-
bitrarily high precision,while observingto arbitrarily high
precisionthe otherdaughter’s momentum;and,then,calling
on symmetry, one could specify to arbitrary high precision
all four quantities—inconflictwith HEISENBERG’sPrinciple.
Hence,theparadox.

Complicatingmatters,actuallydoing the EPRexperiment
asproposed,is impractical.So,asis well known, BOHM pro-
posedanothervenue,now called“qubit” space.[16] Originally
he consideredusing particleswith spin; but, this venuetoo
was impractical, so experimenterschosespin’s homeomor-
phic partner:light polarisationspace.This changeof venue,
however, introducestwo seriousproblems.One,thetwo states
of polarisation,in spite of not commuting(for purely geo-
metric reasonsit turnsout), arenot HAMILTONian conjugate
pairs; the structureinvolved in not intrinsic to QM, but just
to classicalelectrodynamics.Two, thetwo polarisationstates
arenon interacting;the structureleadingto ‘irreal’ statesas
thesumof two mutuallycontradictorysummands,is not rel-
evant. Appropriatestatesfor emissionsof polarisationcor-
relateddaughtersignalscanbe expressedwithout useof the
‘irreal’ format. In conclusion,even disregarding JAYNES’
challengeto theirgeneralvalidity, varioushypotheticalinputs
into the logic of thederivationof BELL inequalitieshave not
beenmetby opticalexperimentswidely creditedwith “prov-
ing BELL ’s theorem”.5

4 KOCHEN-SPECKER type ‘no-go’ theoremswithout probabilitiesalsocan
be shown to be defective as all their hypotheticalinputs cannotbe true
simultaneouslyonphysicalgrounds.[15]

5 EPRexperimentsonparticleshavegivenlargelyambiguousresultsfor ad-
ditional, independentreasons.See:[17] for acurrentreview of EPRexper-
iments,albeitwithoutacknowledgingJAYNES’ arguments.

V. SUMMARY AND FORECAST

Herein, history hasbeen,so to say, “rewritten” so as to
parsebetterthe logical interrelationshipsamongthe features
constrainingdevelopmentof an interpretationfor QM. The
concludingpoint here is that the assumptionthat quantum
theory is “complete” compelledthe introductionof the no-
tions of ‘irreality’ and ‘nonlocality.’ That the assumption
of ‘completeness’is the sourceof conflictedlogic is by far
not hereunique; POST hasarguedconvincingly alreadyfor
decades,on the basisof detailedanalysisof numerousspe-
cific “quantum” phenomena,that this assumptionintroduces
seriouslacuna.[18]

Unfortunately, simply rejectingthe completenessassump-
tion alone doesnot renderthe matter clear. QM captures
an undulatory feature even deeperthan the structure in-
volving the statisticsof ensemblesof atomic scaleentities;
this requiresa physicalnaturefor ‘wave functions’; despite
SCHRÖDINGER’s failureto find it, they cannotsimply bejust
progenitorsof statisticaldensities. A full remedymust be
foundelsewhere.6

Independentlyand additionally, I argue in support of
JAYNES, that BELL ’s analysisstemmingfrom theEPRargu-
mentsin favour of theincompletenessof QM, containsaner-
ror.

Beyondthephilosophical(or accompanying mathematical)
implications of revamping the nowadayscustomaryunder-
standingof this issuein termsof “entanglement”,thereis a
possiblesolidly practicalconsequence.It follows from the
factthatthephysicalmanifestationsof entanglementtargeted
for exploitation, all dependin the end on the consequences
of superpositionresultingfrom thelinearity of thehyperbolic
differentialequationunderpinningQM, i.e.,SCHRÖDINGER’s
equation.Sincethis hyperbolicstructureis not an exclusive
consequenceof any quantumfeature,certainapplicationsnow
thought to requireatomic scalerealization,‘quantumlogic
gates’for example,mayin factnot needmicro devicesto run
whatarethoughtto be‘quantumalgorithms.’ As manufactur-
ing macroscopicdevicesis mucheasier, a computerrealizing
theparallelismof whatturnsout to beimplicit in all FOURIER

analysis,not just from ‘quantumentanglement’,mightbeem-
inentlyobtainable.7
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