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Model classical dimension marun-un kan n gbiyanja
lati tan quantum behavior ko 141 quantize gravity

Paper Scientific Reports kan dabaa framework 4D + tau nibi ti ordinary spacetime i evolve ldbé param-
eter afikun. Ninu simulation ati model calculation, 6 recover Newtonian gravity ni equilibrium, 6 1 lépa
basic general-relativistic structure, o si tiin EPR-type correlation ati double-slit-like interference se nipase
worldline dynamics. Abajade nda jé theoretical construction t6 1 fa ijiyan, ki i se experimental proof pé
quantum gravity ti yanju tabi pé standard quantum mechanics jé asise.
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physics

Ona kilasika si quantum agbara wale j¢€ claim t6 lagbara.
Eyi s1 j€ awose.

Op(‘) igbimo 14ti darapd quantum mechanics m¢ agbara wal¢ mda fi bere nipa gbigbiyanju lati quantize agbdra
wal¢. iwé iwddii tuntun nind Scientific Reports lati ow¢ Filip Strubbe gbiyanju ona odikeji: pa foundation m¢ gégé
bi kilasika, fi evolution paramita mii kun, ki o si béere boya awon ipa agbdra wale ti a mo ati di¢ ldra quantum

phenomenon 1¢ farahan lati dynamics kilasika t6 tébi yen.
Igbése yii i fa ijiyan. O tdn rortin gan-an lati so ju ohun ti iwé iwadii n4a fi han lo.

iwé iwddii nda ko yanju quantum agbdra wal¢. Ko fi han pé quantum mechanics jé asise. Ko tako Bell’s theorem,
ko si fidi mule pé agbayé jé ero clockwork rorun ni ikoko. Ohun ti 6 finni ni agbékal¢ kilasika iwon-ona marun-un
ti a dabaa, t6 I¢ tin di¢ ldra gravitational ihiiwasi ati quantum-like thuwasi se nind awose, ti 6 si ni di¢ ldra asotéle
ti 6 I yato si quantum bosewa aba-¢ké.

Ibéere t6 wiild ki i se “sé kilasika physics ti ségun quantum physics?” Rérd. Ibéere t6 wiild din kii: ki ni kilasika
aba-¢ko kan ni 1ati fi sile, tabi ki ni 6 ni lati fi kun, ki 6 I¢ fara wé di¢ lara ohun ti standard four-dimensional
kilasika physics ko le fara wé?
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Ninua iwé iwadii yii, ohun tuntun ki i se fifth spatial iwdn-ona. O jé paramita afikun, ti a i pe ni tau, ti ordinary

four-dimensional aye-akoko 1 evolve 14b¢ re.

Akoko afikun ti ki 1 se akoko deede

Framework nda ber¢ peld ordinary four-dimensional aye-akoko: coordinate akoko kan ati coordinate aye méta.

Léyin nda 6 fi external evolution paramita, tau, kun. Coordinate akéko 1 fi label si isel¢ nind aye-akoko. Tau i

sakdso bi gbogbo configuration aye-akéko se 1i relax si equilibrium.

Iyatd yen ni ¢yin-gtin ab4 nda. iwé iwadii nda pe setup nda ni agbékale 4D + tau. Ni formal, 6 j¢é five-dimensional,
stugbon onkowe sdra nipa ohun ti iyen timo si: ko si five-dimensional metric t6 ropo deede four-dimensional aye-
akoko metric. Dipd bée, tau jé paramita t6 i wako dynamics geometry four-dimensional ati ila-ayé particle ind

N

re.

Awordn naa jé unusual ni imOdmo. Basic object ki 1 se wavefunction. Wén jé ila-ayé: ona koja aye-akoko ti 6 1&

evolve bi tau se A yi. iwé iwadii nda foju aye-akoko han bi ohun ti A “crystallize” diedi¢ 1égbeé akoko iwon-ona.
Léyin crystallization front, configuration ti relax si stable &si; niwdju re, 0jo iwdjui ko tii séto ni ona kan naa.

Fun olusakiyesi ind eto, esi ti 6 ti equilibrate nikan ni 6 seé ri. Observer ko ri tau taara. Observer tin ordinary
four-dimensional history ko 14ti sequence &si ti 6 ti crystallize.

Bayii ni twé iwadii se fi gbiyanju lati gba ohun méji léekan: underlying dynamics t6 determinate, kilasika, ati

appearance ordinary akoko, iwon esi, ati quantum-like thuwasi 14ti ind eto.


https://en.wikipedia.org/wiki/Bell%27s_theorem
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Gravity koko: Newton, I€yin nda apa kan ti Einstein

Apd agbdra wal¢ nind iwé iwddii bere ni weak-gravity aala. Onkowe ko relaxation equation fin gravitational
potential. Nigba ti ¢to bd dé equilibrium ni tau, equation yen din pada si deede Newtonian Poisson equation fin

agbdra walg.

iwé iwddii nda tin fin ila-ayé ni relaxation oOfin tir¢. Ni equilibrium, ila-ayé 1 lo si ona ti Newtonian agbdra wal¢
1 reti. Awon numerical example jé rorun ni Imoomo: fiin apeere, static mass kan ati ¢td mass méji té i relax si

Newtonian aye-akoko.

L¢yin nda onkowe fa erd kan nda si gbogbogbo relativity. Dipo relaxation Newtonian potential nikan, agbékale
naa i relax aye-akoko metric finra re. Ni equilibrium, ila-ayé di geodesic: ona ti ohun t6 11 subt 16£e¢ 1i telé nigba
ti ko si force miiran yato si agbara walg, equivalent curved-aye-akoko ti straight line. Geometry nda ni a fé ki 6

recover basic abuda gbogbogbo relativity.

Caveat nda se pataki. iwé iwadii ki { se derivation pipé ti gbogbo strong-papd asotéle gbogbogbo relativity. O fi
strong-pdpd regime, singularity, gravitational redshift, gravitational wave, ati richer ila-ayé ithuwasi sil¢ fin 0j6
iwdju isé. Claim nda ni pé agbékale 1¢ recover Newtonian agbara wal¢ ni weak aala ati basic general-relativistic
iseto ni setting t6 smooth si i, ki 1 se pé 6 ti rdpo gbogbo tested machinery ti Einstein agbdra wale.

Igbése Bell-test: yi ero ipile aye-akoko pada
Apad t6 nira ju fin kilasika account quantum mechanics ni nonlocality.

Bell’s theorem so ftin wa pé, 14b¢ &ro ipile standard, ko si agbegbe hidden-variable awose té 1¢ tin gbogbo quantum
ibasepo se. Experiment ti s¢ Bell inequality 16p0 igba. Idi niyen ti ordinary four-dimensional kilasika picture fi

kuna.

Bell inequality ni édé rorun

Foju int wo particle mé;ji ti won jade lati orisun kan, okookan ru hidden instruction sheet. Nibi jijin si ara
won, Alice ati Bob yan ni ominira bi wén se mda diwon particle won. T1 esi kookan bd ti pinnu lati agbegbe
instruction sheet tir¢, ti egb¢ kan ko 1¢ ni ipa 14ti choice egbé¢ keji, ti setting si statistically independent si
instruction wonyi, Bell inequality fi ceiling si bi esi méjeeji se Ie correlate 1dgbéra t6. Experiment gidi koja
ceiling yen. Ipari nda ki 1 se pé ona miiran kan paté 16 ségun, siigbn pé realism, locality ati dOminira isiro
ko 1& dur6 po méjeeji-méteeta.

Fun derivation igbés¢-ni-igbés¢ ti agbeégbe bound, quantum asotéle ati ti idanwo idanwo, wo guide wa si

Bell’s theorem.

Idahiin iwé iwadii nda ki i se l4ti ko Bell’s theorem. O yi setting ti a fi theorem naa si pada. Nint agbékale 4D +
tau, ipa le propagate 1égbeé ila-ayé bi configuration se 1i evolve nind tau. Liti viewpoint ordinary aye-akoko, eyi
l¢ da bi nonlocal ibdsepd. Lati viewpoint underlying dynamics ti a dabaa, interaction j¢é agbegbe 1égbeé ila-ayé té

ye nind tau.


https://thecleanpaper.com/en/guides/how-bells-theorem-was-tested/
https://thecleanpaper.com/en/guides/how-bells-theorem-was-tested/
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iwé iwadii nda awose 1danwo ird EPR peld photon méji ti Alice ati Bob 1 diwon. awose nda tin quantum bosewa
ibdsepo se fun maximally entangled polarization ipo. Owo formal ti 6 san jé kedere: awose nda fi Ominira isiro sil¢
patapatd, peld iwon Alice ti 6 precondition ipd Bob nipase tau dynamics. Mechanism nda ki i se quantum bosewa

collapse; 6 jé tau-driven relaxation ti polarization ip0 légbeé connected ila-ayé.

Ohun ti Alice ati Bob fi wé ara won gangan

Source kan ran photon kan si Alice ati aldbadsisé re si Bob. Okookan lo polarizing beam splitter ti a seto si
igun ti won yan, won si ko esi kan nind méji silg: pass tabi deflect. Pair kan soso ko ¢ fi ibdsep0 han. iddnwo
naa wa lati titin se idanwo ati fifi iye igba ti ¢si méjeeji ba ara won mu wé bi igun ldadrin splitter se 1 yi.
Quantum abé-¢ko i so ibdsepo t6 ldgbdra ju ohun ti agbegbe, statistically independent hidden instruction
gba laye. Nint awose Strubbe, iwon Alice sel¢ koko nind tau; polarization relaxation si propagate 1égbeé
connected ila-ayé, pada koja common orisun won, 1€yin nda lo si ona Bob, nitori nda ipd Bob ti conditioned
sddja ki 6 t6 measure. Eyi tin ibdsepd naa se nint awose, sugbdn nipa yi causal setting pada ati fifi Ominira

isiro sile.

Eyi ni apd ti 6 nild 2ala t6 lagbara ju. Titin EPR-type awose kan se nind agbékale ti a dabaa ki 1 se ohun kan nda
peld deriving gbogbo quantum aba-¢kd 1ati kilasika mechanics. iwé iwadii nda finra r¢ so pé iyapa lati quantum
bosewa asotéle 1e farahan ti isoftinni transfer 1€gb¢é ila-ayé ba lora ju, tabi ti spatial ijinna ba tébi té bée ti iwdn
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kan y60 pari sd4ju ki t6 ye esi isoftnni té propagate nind tau.

Iyen jé ona asotéle, ki 1 se ayeye iségun.

Double slit, ti a tin ko gé€gé€ bi ila-ayé to n rin

Quantum showcase keji ni iho-méji interference.

iwé twdadii nda awose patiku té ni iwon-ara, neutron patd, gégé bi isupo ila-ayé dipo kilasika kéko kan soso tabi
quantum bosewa wavefunction. Nind apeere, neutron ni de Broglie wavelength 2 nm ati velocity 2,000 m/s. Slit
width simulation jé 10 nm, slit ijinna si jé 25 nm, ti a yan kéré ju typical neutron-interference idanwo lo ki apeere

Ie han kedere si 1.

Bundle ila-ayé evolve labé entropic ofin. Density endpoint ila-ayé 11 da interference-like pinpin sile, nigba ti

“momentum ila-ayé” kan ti a yan ru agbdra ati momentum, 6 si pinnu gangan iwéri is¢le. Eyi ni Ona iwé iwadii nda

lati ya wave-like ihuwasi soto si particle-like esi ldilo intrinsic quantum superposition.

L¢yin nda iwé iwddii béere ohun ti agbdra wal¢ y60 fi han. Nind simulated neutron kookan, Opo ila-ayé i se
contribution si interference-like iwiwo, sugbdén momentum ila-ayé ti a yan nikan 16 ru agbéra ati momentum ti 6
si orisun agbdra wal¢. awose nda fi idealized gravitational probe kan si midpoint 14adrin slit, 6 si fi mé;ji miiran si
0sl ati Otin ni symmetry. T1i momentum ila-ayé ba koja right slit dipo left slit, tiny gravitational iddhun nda yi si
1 peld re. Kika asymmetry yen y6o fi slit ti a yan han, nigba ti full isupo ila-ayé si 1l ko interference apeere 16ri
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iboju. Estimated acceleration ami jé nikkan bi 2 x 1023 m s 2, iwé iwadii naa si so kedere pé 6 1i fi 1ild gidi iwon

limitation sile.
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Noriba yen se pataki nitori pé ¢ pa claim nda mé ni otitd. Proposal ki 1 se pé enikan ti measure which-way
gravitational isoftinni 141 ba interference j¢. O j¢é pé, nint awose yii, isofinni bée¢ ye ki 6 seé gba ni principle nitori
gravitational papad so m¢ definite ila-ayé kan soso, ki 1 se superposition ona méjeeji.

Eyi tako quantum bosewa ireti pé isofiinni Ona ti a gba 1i pa interference run. O tin fin agbékal¢ ni empirical

pressure koko t6 seé se.

Ohun ti eyi ko fi han

Ko fidi mile pé quantum agbara wale ti yanju.

Ko fidi mile pé agbara wale jé kilasika ni iseda.

Ko tako Bell’s theorem; 6 yi aye-akoko-causality setting pada, 6 si relax Ominira isiro nind awose.

Ko tin ghbogbo quantum mechanics se. iwé iwadii naa awose di¢ lara phenomenon, 6 si fi full quantum
agbékale isiro sil¢ fin 0j¢ iwdjua isé.

Ko fi han pé gbogbogbo relativity ti jé fully recovered nini strong-papa regime.

Ko mu wavefunction, Hilbert space, complex number, tabi quantum papa aba-e¢ko di asan.

Ko fanni ni ti idanwo imadaja. Isé nda jé ti aba-¢ké ati simulation-based.

Aala mim¢ ni yii: iwé iwadii nda dabaa higher-dimensional kilasika agbékalg t6 I& fara wé opo thuwasi t6 nira. Ko
tii fi han pé isedd 1 lo agbékal¢ yen gangan.

Ki n1 y00 mu ki a 1€ idanwo re?

Apd t6 ni iye ju nind iwé iwddii ni pé ko dard ni imoye nikan. O tdka si ibi ti agbékal¢ 1e yato si quantum bosewa
aba-¢ko.

Prediction kan kan EPR-type idanwo. Ti tau-mediated isoftinni transfer légbe¢é ila-ayé ko ba effectively instanta-
neous ni ibadmu peld crystallization ilana, setup iwdn t6 jinna sira gan-an tabi té yara gan-an 1¢ deviate lati deede
quantum ibdsepo.

Prediction miiran kan iho-méji idanwo peld patiku t6 ni iwon-ara. awose nda so pé gravitational isoftiinni ona ti a
gba I¢, ni principle, jé extraction 14i pa interference apeere run. Eyi ya kedere si quantum bosewa irond, bi ami ti
a dabaa til¢ kéré gan-an, 1ilo gidi seése ni lilo ko si tii mule.
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Prediction keta kan ab4 14ti idanwo béy4 agbdra walé 1& mediate entanglement 1434rin mass. Opd aba quantum-
gravity lowolowo ka gravitationally mediated entanglement si ¢ri pé agbdra wal¢ gbddo ni quantum abud4. Nind
agbékale Strubbe, gravitational papa ni a fi si definite 1la-ayé kan soso, nitori naa gravitationally induced entangle-
ment ird yen ko ye ki 6 selg.

Awon iyatd wonyi ki i se kékeré. Won jé irti iyatd gangan ti speculative agbékale nild ti 6 ba fé jé ju interpretation
lo.
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Bawo ni eri naa se lagbara t6?

Eri nda ldgbara ju gégé bi demonstration ti ibAmu ind.

iwé twadii nda gbé equation, simulation ati awose example kal¢ t6 fi han bi machinery 4D + tau r¢ se 1¢ recover
Newtonian agbdra wal¢ ni equilibrium, lo si general-relativistic 1se¢to, tin EPR ibdsepo awose se, ati dd iho-méji-
like interference apeere sil¢ fin patikl t6 ni iwdn-ara.

Stugbén eri naa ko tii lagbara gégé bi eri nipa ayé gidi.

Demonstration jé selective. Framework ko til gbooro si pipé quantum agbékalg isir0. Strong-gravity oran ko tii
yanju. Experimental iyapa ti a dabaa ko tii jé akiyesi. ddta availability statement so pé dataset ti won generate
ati analyse wa 10wo corresponding onkowé 16ri reasonable request, sugbon core claim ki 1 se iwon tuntun; 6 jé ti
aba-¢ko agbékale.

Eyi ki i se flaw finra r¢. Framework tuntun sdba 1i bere gégé bi agbékale. Sugbdn kika t6 mé gbddo pa agbékale,
simulation, asotél¢ ati imid4ja si apoti té yato.

Idi ti 6 fi se pataki

iwé iwadii foundations I¢ dun giga nitori vocabulary won giga: quantum agbara wal¢, nonlocality, akéko, realism,
determinism. Ewu ni pé akolé di tébi ju esi lo.

iwé iwadii yii ye ki a ka nitori pé 6 doju ko pressure koko gidi. Standard quantum abé-¢ko ati gbogbogbo relativity
ko ba ara won mu ni ona mimé. Bell-type ibasep0 gidi ri ségun ordinary agbegbe kilasika explanation nind standard
aye-akoko. Measurement ati akoko si jé ero té nira. Framework ti 6 so pé “bdya ero ipile aye-akoko ni ibi ti a ye
ki a tdn rond” ko timo si pé€ 6 t¢ laifowoyi, sugbdn ibéere nda legitimate.

Igbése t6 nifeé si ki 1 se ifé si kilasika physics atijé. O jé owo ti a san ki kilasika picture 1& sisé: ordinary aye-
akoko causality ki 1 se gbogbo causal arena m¢@. Framework nda ra realism ati determinism p¢ld tau-dynamics ti
olusakiyesi ko & wolé si taara.

Boéya owo yen ye jé ibéere physics, ki i se slogan. Prediction iwé iwadii funra r¢ ni ibi ti a ye ki a idanwo ibéere

naa.

Akétan mimo

Filip Strubbe dabaa agbékal¢ kilasika iwon-Ona mdrun-in nibi ti ordinary four-dimensional aye-akéko i evolve
labé paramita afikun, tau. Ni equilibrium, agbékal¢ nda recover Newtonian agbara wal¢ ni weak-gravity aala, 6 si
i 1épa basic general-relativistic isetd koja ré. O tdn awdse quantum phenomenon méji: EPR-type ibdsepd nipase
ipa té propagate lé€gbe€ ila-ayé nind tau, ati iho-méji interference nipase istupo ila-ayé ti iwiwo re i huwa bi wave
nigba ti momentum ila-ayé kan soso i pinnu &si. Proposal nda j¢ ti aba-¢k¢ ati simulation-based. ise pataki r¢ ki

i se pé 6 yanju quantum agbdra wale, sugbdn pé 6 da kilasika ona miiran concrete kan sile pela seé se ti idanwo
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iyatQ, peld gravitational isoftinni Ona ti a gba ati ireti odi fn di¢ l4ra gravity-mediated entanglement idanwo.

ayewo laisi asodun

Ohun ti iwé iwadii naa fi han: Framework kilasika 4D + tau ti a dabaa 1¢ tin selected gravitational ati quantum-
like thuwasi se nind awose: Newtonian agbdra wal¢ ni equilibrium, basic general-relativistic isetd, EPR-type

ibasepo, ati iho-méji-like interference.

Ohun ti 6 seé se sugbon ti a ko fidi mule: Pé agbékale yii 1¢ di gidi ona miiran Ona si quantum agbara walg. iwé
iwddii nda finni ni route ati asotéle; ko fidi male pé isedd 1 telé e.

Ohun ti ko fi han: Ko yanju quantum agbéra walg, ko tako quantum mechanics, ko tako Bell’s theorem, ko si
experimentally fidi mul¢ pé agbara wal¢ jé kilasika. Ko tin finni ni pipé replacement fin full quantum agbékale

isiro.

Aala pataki fin olika gbogbogboo: Core move iwé iwadii ni fifi tau-dynamics kun nita ordinary aye-akékd. Eyi
le jé fruitful ni physics, sugbdn 6 tin jé ero ipile ti il se Opo is€. Ma se da “kilasika nind agbékale té tébi” pd mé
“ordinary kilasika physics ti t¢ lati ibere.”

Igboya mélo ni olika gbogbogbhoo ye ki 6 ni? Igboya adrin pé iwé iwadii naa gbé ti bd-eké agbékale té serious,
explicit kalg¢; igboya kéré pé 6 j¢ iddhun ikeyin. Takeaway t6 t0 ki 1 se igbagb¢ tabi dismissal, sigbdn ibéere té

sharpen: sé iyapa ti 6 dabaa lati quantum bosewa aba-¢ko le di experimentally testable?

Awon orisun
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