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ThelEntangled@niverse
by MaeWan(Ho

Einstein'siWork[Began(dbevolutionfhatléventuallyldethronedfhelfeigningmodelldf(physics.[Could[quantum
theoryRaveldSimilarléffectionduriinderstandingdfilifelitself?[ScientistiMae[Wan[Ho Xellsis(Aow fhis[Hew
sciencelimplies@inityih[@ll6f(dreation

Overlfhelgastd500/ears, ThelfielddfBiologyHasfaken@distinctEurnbrfheorse. Dk [Has[Become
increasinglytechanisticldnddeductionist, WhichisWhy[thostBiologists[dowadays[dreRostile[fbHolisticthinking[dr@ny
hint[dfdnitydh[@ature.

Reductionism$fheldoctrinefhatldomplex[dystems[danBeldompletelyUnderstoodihEermsidffheirlSimplestparts.Hor
example,[@[ghysicall@ystem[isbBelinderstoodihfermsdffits[@toms,[@nldrganismihferms[dffits[denes, [d[Societyih
terms[dflitsfhdividuals,[@ndSoldn.Mechanicallfeductionism[is[@[dommitmentibdinderstand@ll[domplex[fhenomenalih
terms[df[dimpleldntitiesfhatBehaveldccordingfofhelaws@nd@ssumptionsdffhechanics.

Withfhel@dventldf[deneticlédngineering, [thechanisticlBiologyHasbeachedisbgical,[@ightmarish
conclusionWhereldrganisms, ihcludinglBuman(Beings, [dre[fb[Beldenetically[thanipulated@ndldioned. [Blready, fheldenetic
materialldf[@[HumanBeingBasBeenlhjectedihtod[dow’s[dgg, With[@larmingimplications.

Fortunately, Thereli$[@Ibngldverdueldcienceldf[theldrganismfhatis[faking[Shape. dk[fakesBiologyBeyondihe
mechanisticldra,[donnectingit@bfheldrganicldevolutionfhatBasBeenldatheringlhomentumhfhelfestdf(Western
science, [@speciallyithinhelpast@wentyMears.This[Scienceldftheldrganismbestores(dllfheldualities[fhatHaveBeen
exorcisedfromifel@nddature, fherebydeaffirming[@ndldxtendingdurlihtuitive, [foetic, [@ndEvendomantic[dotions[df
nature’sdnity.

IMoulddikedbldonvinceMouEbfejectfeductionistBiology, [HotGlstBecauseldflitsihherentldangers, [ButBecausefhereldre
positive, [Mational,[Ecological, Dife[MEnhancing, Fulfilling, [@nd[@esthetic[feasonsEbrl@mbracingfheldrganic@lternative.

Escapefrom[Plato’s[dave

Denis[Diderotl1713-1784),[@ncyclopedist,[folymath, [@ndthajorfigureldffheBrenchBnlightenment,
describes@ldream[BelHAad@fterldnléveningldpentfeading®lato:

As[ih[Rlato’s[Story,HelfindsBimselflimprisonedih[@[dave, [Sitting[ih fhethiddledf[d[drowd[df [then, lomen, [@nddhildren.
TheirBands@ndfeet@relih[dhains[@ndheir[Beads@reldlamped[Sofheyldannotbok@round.Thelthajority@reldating,
drinking,Thughing,[@nd[Singing.[Mhey@re[@otBothered[ih [fheléastBytheirldhains, [dvenbfheléxtentfhatfheydbokWith
somelHostility[dtfhoseMho[frydbfreefhemselvesdrRelpldthersdbldoSo.TheyRaveltheir[BacksEbfheld@ntranceldffhe
cavel@nd@reldnly@blefbObok@tEhefarldnd, hereld[great[dcreeni$Hung.

Divergingfrom[Blato’s[Story, [Diderotldreamtfhat[StandingBehind[Bimere®ings, (tinisters, [Priests, [doctors, [postles,
prophets,fheologians, [Foliticians, ogues, [dharlatans, [hakersdfllusions,[@ndfhelholefroupeldfitherchants[df[Hopes
and@ears.[BveryldneldfthemBasldifferentldoloredSlides[@nds[Projecting
onto[fhelgreat[dcreenldcenesfhat@reldoifelikefhatfhelgrisonersfakefhemibBeldeal.

Diderot[@ddshatifdn[ihtelligent@ersonlgrows[duspicious@nd, ith[Painful@ffort[@ndldontortion,[dvercomesfheljowers
thatKeepRisHeadfurned@ndldcalesfhelallibldscapefromheldave, ThelBadBetterfakeldarelHel@verlfeturnsib
keepHisthouthShutl@sEoWhatBelHasldeen...”

Diderot$hvitinglsb[dvercomelfhelfyrannyldflfowersfhatBe, [@ndiheldven(dreaterfyranny[df[RBabit{bldeeldaturelih
ways[that@reldictatedBylihtellectuallaziness,[donvention,[@ndfcommon”[dense.Moday, horelfhanfwoldenturiesIater,
Diderot’'sldreamthayBeldead@s@n@llegorydbrthelfejectiondffhelthechanisticidoridview: elthustfurn@round, [dscape
fromheldave,[@nd[Seel@ndléxperiencefhelfealWorld.

The20thldenturyBaslproducedlfevolutionaryScientificldevelopmentsWhichBaveldxposedfheldrandlusiondfthe
mechanisticlniversefbriwhatitWas[3[@bstract, [frojectedimages[dfifeality. Mhelfrstdpset[dameldhenBinstein’s
relativity[fheoryBrokedp@Mewton’siniverseldf@bsolute[dpacel@ndEimelihto@[thultitudeldf[dpace@imeframesihWhich
spacel@dndimeld@re@odbngerdeatly[Separable.[Hurthermore,[8ach
spacelimeframel$fieddb@[Particularldbserver.Mhus,[dachldbserverBas@Mlniqueldlockl@nd@Mniquelthap.Stranger
stillfbriWestern[dcience,[quantumfheoryldemandedfhatelStoplSeeingfhings[ds[Separate, [Solid[dbjectsWith[definite
locations[ih[Spacel@ndfime.Ihstead, WelshouldSeefhem[dsldelocalized, [hdefinite, hutually[@ntangled@ntities.
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Twolproperties[dfiquantumdystems[fhatlfoselfheldreatestdifficultiesEbrfhethechanisticframework@reluantum
superpositionl@ndlquantum[@onbcality. IWill[describe[How[Iheseldonceptsitelatelfbfheldcienceldffheldrganism,But
firstOettheldxplainldhatfhey@re.

Schrédinger’sidat

Quantum[SQuperpositions[dsually[@resented@sfhelfaradox[@f[Schrédinger’sldat[Qwhichis[MotEt[EIIKindIb[dats). dhEhis
parable, fheldati$Keptlihside[dBoxWith[@n[@tomIhatBas@[@robability[fbldecaydadioactively.(When[it[does, [t[dends(d
signallfhat[iriggersldyanideldasib[BelfeleasedIbKillfheldat.[Accordingb[uantumfheory, lnless[@ndBeforefheBox[is
openedBy[Someonel(theldbserver), theldatisih[@[uantumSQuperpositiondfBeingldead, Being[dlive,[@ndBeingBoth
dead@nd@livelsimultaneously.This[Strange, ihdefinite[uantumdystem[danBeldescribedBy@Mavelflunctiondffthe
quantumSuperposition[dfldlifhelpossibilities, [@nd$deal, [ihfhelSensefhatt[dan Beldxperimentally[dreatedihthany
forms.However, [dncelfhelihdefinitel[duantum@ystems[dbservedBydhacroscopic, [dlassicalihstrumentQuch@s(d
person,it[Suddenlyldollapsesihto[d[definite[State. When[theBox[dontaining[Schrédinger's[datis[dpened, [it[deases[fbBeld
quantum[dystem, @nd[fheldatWill[Be[dbservedlih[dneldffwoldefinite[States: [dither[deadldr@live.

This[dollapseldfftheWaveflinctionis[denerallyfhoughtibfepresent@fransitionBetweenfheluantum@ndfheldlassical
domainsEfhefbrmeris[@[domainldfldlementary[Particles[@ndfhedatterldfldrdinaryfhacroscopicl8ystems, dike[Ruman
beingsl@ndBouses.However, [Motldll[ghysicists[@re[Bappyith[dividingfheWorlddplhto[duantuml@ndldlassicall[domains.
Many[@rgue, [@sIdo, fhat[uantumphysics@ctually@ppliesofheldholeldf[Beality.

Non[ocalléntanglement

Non[bcalityi$dsually[gresented@sthelBinstein, [Rodolsky,[@nd[Rosen[daradox[(the[BPR[PBaradox).
AlthoughBinstein[dontributed@IbtEolquantumheory,BeldouldMever@cceptBowthefheorydometimesfhils@Ebldescribe
reality, Iéading@bthany[paradoxes, ihcludingluantum[Superposition.Thelihtangible, ihdefinite[uantum[StateBothered
him, [@s[it[dontinuesibBotherlthany[physicists.[Somethingfbld[Binstein[fhatJGodldoes[dot[Play[dice!"[Heldssumedfhere
mustBeld[deeperlstructurellnderlyinglquantumtechanicslthatldanfepresentlteality Withoutfheldontradictionsihherent
inffheldccepted(fheory.

In[@rderbfryiblShowhatfhisWastheldase, [Hinstein,[Bodolsky,[dndRosen[@roposeddfhoughtléxperiment, [@r
gedanken[@xperiment[whichihfheléndldvercameltheirldbjections,[dspeciallyhenthe
experimentias@ctuallyldarrieddut).[Mheléxperimentldonsists[df[@lementary[farticles[fhat@relprepared[ih[Pairs[@ndE@re
allowedEb[hoveldpartihdppositeldirections.[Accordingfoluantumheory, [fWeltheasureld[Property[df[dneldffhelpair,
such@s[&pin,fheldtherldffhelpairlouldBaveld[dorrelated[Property.Horldxample, [@Thelfirst[particleis[heasuredds[Spin
up, eldould@indfheldtherfbBeldpindown; [¥fhefrsti$[Spind&ft, Thel[decondouldBelSpindght, [@ndSoldn. Dktould
beldolegardlessidfWhich[propertylis[theasured,[@nddothatterBowfar@partfhelparticles[dreWhenfheltheasurements
arelthade.

Theldesults[dannotBeléxplainedBy[@nythodelfhathvolvesObcallhteractions,[day,[By[d[SignalBeingldentfrom[dne
particle[@ndtheasuredByfheldther.[Suchd€ignal, [ftlexists, Mould[Baveibfakedoimeldt@lIGEbFEravel, hich[i$
considerediimpossiblelih[dlassicallphysics.TheldonclusionfhatBasibBeldrawnisfhatfheldffect[df[heasurement{the
collapseldfftheWavelflnction)dfldnelparticle[[Somehowhstantaneouslyldommunicatedofheldtherldne.Before
measurement, [Aeither[ParticleldctuallyBadfheldefinite[property,[@ndfheldeparated[particlesidomprisedd[Single[doherent
system.Mhelparticlesléxistedih[d[PurelStatelike[Schrédinger’'sldat),[@ndldach[ParticleihfhelpairldouldBeldescribed With
an(tlenticallavelflunction.

By[@xtrapolatingfheldxperimentalldesults, fhelfwo[Particles[douldBedightYears@part@ndstillltheldollapseldfftheWave
function[dfldnelparticlelihstantaneously[dollapsesfhatldffheldther.

Schrédingerlihtroducedfheldonceptldfléntanglementih[1935Fb[describelfhelfhenomenondfidonbcality.Thelfwo
particles@re,[Hodbldpeak, [@ntangledWith[8ach[dtherih[@[Pure, [doherent[State. (Entangled”[$[Such @Monderfulordio
describelthislihseparableldneness.Thefwo[ParticlesldodotldvenBavelfbBelgrepared
togetherdofhatthey@reldriginally[dnelsystem.Experimentally, [dneldan@llow@nyIwoParticles[dfthatter, hcludingBig
particleslike[@eutronsl@ndl@rotons, fbBelgroduceddtldistantldndinrelated[dources.[As[Soon@stheyHaveldome
together@ndBavelihteracted, fhey[BecomeléntangledWith[dach[dtherObng@fterfheyBaveldollided@ndlSeparated.They
havelBecomeldnelquantumldystem.[QouldMotBeldodbrithacroscopiclparticlesdike[BumanBeings?

And[fherelis[domethingldlse.dk[hattersWholdoes[theldbserving[dndBow. Theldotentialldbserver@nd
theldbserved(@reldlsol@ntangledWith[dachldther.[Mheldo[dalled[dbserver@ctuallyfakes[Partlih[determiningfheldutcome.
OncelthelihtentionEbrldbservinglisfhere, fhel@ntanglementBegins.[Borlédxample,fhelthoment@wvoPeopleldecidelfb
attend@theeting, [fhey[HaveBecomel@ntangledWith[dnel@nother, [dvenfhoughfheyldouldBeldn[dppositelSides[dffhe
globe.[BndldncelfheyBavelhteracted, fheylshallldemain@ntangledith[dnel@notherbngldfterwards,[Berhapsldverdfter.

Thelniverseldflorganisms
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Infhel@ftermathdflduantumheory,Bnglish[philosopherfAlfredMorth[Whiteheadldeclaredfhatlphysics[Radib[Beléntirely
rewrittenih[ferms[df[d[deneralfheorydfftheldrganism.Helgroposedfhatihert[dbjectsWith[dimple, [definitebcationslih
spaceldnd@imeldobotaxist.Instead, [@ll[Haturel$@liveith[PBrocessl@ndBappenings. Thelbtality[df[@lIThat[Bappensis[d
pattern[dffflows[@ndihfluences, Mowldivergingfromdnelbcus,[@owldonvergingfowards[@notherih[Quch@Mayfhat[Heach
volumeldflSpace, [drldachTapseldffimelihcludeslihits[dssenceldspectsidfldliMolumesdfldpace, [dridfdIITapsesdffime.”

In[Whitehead’s[drganicluniverse, [@verythingi$[@nldrganism,fromdlementaryparticles[Such[@s[photons[@nd[&lectrons[ib
humanBeings[@ndldalaxies.[Bachdrganismis[@[fleld[dfl[doherent@ctivitiesfhatldrawsldnis[dxperienceldf[the
environmentbhakelitselfWhole, Mhile[@spects[dfiitself[@rel[dommunicatedfb[dthers. Mhelfealization[@ndthaintenanceldf
selfl@ndldther@refhusldompletelyihtertwined.ThelSelf$[delocalized[dver@liEhateldxperience, Gust@s@lIfhatWe
experiencelisl@ntangledithin[durBeing.

Crystalldonsciousness

Givenlthis[Background, I@roposelfhatfheldrganism[is, (ih[fhelitleal, [@IquantumSuperpositiondfldoherentdctivities, With
instantaneous, [donbcallihtercommunicationfhroughoutfheldystem.

My[dlaims[@boutfheldoherenceldfltheldrganism@reBaseddnl@mpiricalindingsfromdurldwnaboratory, @selll@sfrom
establishedaboratories[@droundhelorld. Theseldreldescribedih[detaillih fhel[Secondlddition[df(thyBook, (MheRainbow
anddheWorm.[RerhapsfhelthostlSuggestivel@videncebrfheldoherenceldfltheldrganisms[durldiscovery,ih[1992,fhat
alldivingldrganisms[dreliquidldrystalline.

Theldiscoverylis[Basedldnfhelgolarizeddightticroscopyfhatldarthldcientists[Ravellsedb[Studytineralldrystals[@dnd
otherltaterialswith[@Highldegreeldfltholecularldrder, [Quch@siquidldrystals.[A[dmallthodification[df fheldptical[dystem
allowedUsEbObokIbridrystallineltholeculardrderihlWhole, diving[drganisms[duch@sfheDrosophilalarva, Maphnia,@nd
brinelShrimp.Ohthisfechnique, [dolor@nd[itsihtensitylihdicateltholecular[Structure@ndfheldegree o Whichfheltholecules
areldrdered. IffthereWere[@omholecularldrder,[@oldolorouldBeldeneratedihfhelimages.

InfdhelBreathtakingldolorimagesiWeldenerated,[dneldanSeefhatfheldctivities[Af[theldrganism[@relfullyldoordinatedih[d
continuumFrom[helthacroscopicEbfheltholecular.Mheldrganismis[doherentBeyondldur
wildestldreams.Bvery[partli$ih[dommunicationWith[@very[dther[PBartfhrough@ldynamic,funable, fesponsive, diquid
crystallinelthediumfhat[pervadesfheWholeBody, fromdrgans@ndfissuesibfhelihterior

ofldvery[dell. Miquid[drystallinity[dives[drganisms{heirldharacteristicfexibility, [@xquisite[Sensitivity, @nd[Besponsiveness,
thus[dptimizingfheltapidihtercommunicationfhatldnablesfheldrganismIbfunction@s[@[doherentWhole.

Life[@s@nldrganism

With[durldewNliew[dffheldoherentldrganism, hink[df[dachldrganism@s@néntityfhatiMot[feally[donfinedithinfhe
solidlBodyWeldee. MheldisiblelBodyJustBappensibBelherefhelavelfunctiondffheldrganismis[hostldense. Ihvisible
quantumaves[3reldpreading[dutfromdachdneldflis@ndlfermeatingihto@llldtherldrganisms.[AtfhelSamelime,[dach
oflUs[Hasfheldaves[dfldveryldtherldrganism@ntangledithin[durldwnthakellp.

In[@Nery[feallSense, Molgerson(i[dlone, [Holthan(it[@ni$land.[Weldreldotli$olateddtoms,[dachGbstlingl@dndldompeting
againstfhelfestih[@MarwinianStruggledbridurvivalldffhettest. Thstead@achdfds[i[Supported@ndldonstituted,
ultimately, By[EllThereli$hfheldniverse.Weldreldt[Bomelhheldniverse.Thlthisldntangled
universeWeldannotldoMiolencebldurfellowBumanBeingsdridurfellowihhabitantsldftheBarthWithoutldoingMiolence
toldurselves.[BndfhelhostldffectiveayfoBenefitldneselfithayBelfoBenefit[dthers.

Mostdf@lIde@re[@otinpotentldbserversidutsidel@ature, [ubjectdbfhelSlings@nd@rrows[df[dutrageousEbrtune. Thstead
weldrelparticipants[ihfheldreationldramalthat$[donstantlyinfolding. Weldreldonstantly[doldreatingl@ndfeldreating
ourselves[@nddtherldrganisms[ihfhellniverse, Shaping[durldommonlfutures, [thakingldurldreamsldomefrue, [@nd
realizingldurlpotentialsl@ndldurlideals.

Adaptedfrom[3[9peech(ByMae[Wan[HoldtthelBioneers[donference, [@ctober29th,[1999,[@ndRerforthcominglBook, The
LoveldfltheMagician©[1999[By [MaelVan[Ho.[ReprintedBy[permissiondfithelduthor.
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organismsl(dndl[Sustainableldystems.[ShelBasldver[150lgublicationslihcludingBerlihfluentiallBook, ThelRainbow@ndfhe
Worm:[MheRhysics[df[@rganisms.
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