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Single slit
pattern
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Doubile slit
pattern
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PARTICLE PATTERN

WAVE PATTERN

https://platosrealm.blog/

Double-slit experiment

Double- Observing

slit screen
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interference
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electron
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Electron Gun
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=1 O O
Werner Karl Heisenberg, (1901- 1976)

Heisenberg’ Uncertainty Priciple
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Einstein-Podolsky-Rosen, EPR =4 1935
OFQI4EFOI T 2 HO|O| L2

Albert Einstein (1879 — 1955) Boris Podolsky (1896 - 1966) Nathan Rosen (1909 - 19951 (:“888'; 1890(!123

z| ZE @philonatu



o At AH ZH2 EE EPRO| O|27|7}HX]

« YRESt EPR EH(EPR Paradox)O| t?

Einstein, Podolsky, and Rogen 1935, "Can Quantum-Mechanical Description of

Physical Reality Be ConsideredComplete?” Physical Review
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http://ko.wikipedia.org/wiki/%EC%82%AC%EA%B3%A0%EC%8B%A4%ED%97%98
http://ko.wikipedia.org/wiki/%EC%BD%94%ED%8E%9C%ED%95%98%EA%B2%90_%ED%95%B4%EC%84%9D
http://ko.wikipedia.org/w/index.php?title=%EC%B8%A1%EC%A0%95_%EB%AC%B8%EC%A0%9C_(%EB%AC%BC%EB%A6%AC%ED%95%99)&action=edit&redlink=1
http://ko.wikipedia.org/w/index.php?title=%EA%B3%A0%EC%9C%A0%EC%83%81%ED%83%9C&action=edit&redlink=1
http://ko.wikipedia.org/wiki/%EA%B5%AD%EC%86%8C%EC%84%B1_%EC%9B%90%EB%A6%AC

MAY 15, 1935 PHYSICAL REVIEW VOLUME 47

Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?

A. EinsTeEIN, B, PopoLsky aND N, RoseN, Institute for Advanced Study, Princeton, New Jersey
(Received March 25, 1935)

OCTOBER 15, 1935 PHYSICAL REVIEW VOLUME 48

Can Quantum-Mechanical Description of Physical Reality be Considered Complete?

N. BoHr, Institute for Theoretical Physics, University, Copenhagen
(Received July 13, 1935)

PHYSICAL REVIEW VOLUME 108, NUMBER 4 NOVEMBER 15, 1957

Discussion of Experimental Proof for the Paradox of Einstein, Rosen, and Podolsky

D. Boum anp Y. AHARONOV
Technion, Haifa, Israel

(Received May 10, 1957)
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Electrons are prepared in a singlet spin state
T total spin = 0 (which is conserved) ?

L

¢ If either electron is measured with spin up = +1/2. (red arrow) ¢
the other is always measured with its spin down =-1/2 (red)
The correlation is 100%.
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sich das Photonenpaar im Flug belindet.
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ZX: Jongduck Choi(1993)
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“Spooky Action at a Distance”



30 ,J_Urgen Audretsch

Abbildung 4 Der nicht-klassische Skilaufer
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T2l A2l 1Z0[(1935)
Erwin Schrodinger (1887-1961)

Naturphilosophie und Cuantanmechanik 273
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LA A (quantum entanglement)

(hidden variables)
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“Nature isn’t classical,
dammit, and if you want
to make a simulation of
nature, you'd better make
it quantum mechanical,
and by golly, it's a wonderful
problem, because it
doesn’t look so easy.”

-Richard P. Feynman
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+ HE|Y7 LrEAlel 21" (collapse of
wave function)
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E A &Z(Projection postulate)

« Z L0|2HVon Neumann)2| "EALZE
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EPR A Z1tS

-

< Experimente zum EPR—Kofrelation >

Expéeriment Jahr Ubereinstimmung mit QM
Freedman/Clauser 1972 ; Ja
Holt/Pipkin 1972 Nein
Faraci/Gutkowski/Notarrigo/Pennisi 1974 Nein
Kasday /Ul Iman/Wu 1975 Ja
Clauser 1976 Ja
Fry/Thompson 1976 Ja
Wilson 1976 Ja
Lamehi-Rachti/Mittig 1976 Ja
Bruno 1977 Ja
Aspect (dreimal) 1982 Ja
Perrie/Duncan/BeyerlKleinpoppen 1985 Ja

NSRS ilonatu

@ph
(Jongduck Choi 1993, S.85)
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W.Duch and D.Aerts, "Microphysical reality”, Physics
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Structural Realism

the pessimistic meta-induction(PMI) (Laudan 1981)

PMI= 1tst0| 29| d&1f O] ALO|Q| &HAZ =4

—/ L

TXRE O|2EQ| AMMHN HE0|H, A O Xt =
Ch2bA 7F A XiSHEE D P‘* otC,

Morganti, matteo 2011, “Is there a compelling argument for ontic structural realism?”,
Philosophy of Science 78
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D-Wave, 2007(167 #H|E), 2011(128
qubit), 2013(512 qubit)

Google 2019(72qubit)
NASA 2015 (?)
IBM 2019(50qubit)
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Karen Baradl AL ==

Barad, Karen, Meeting the Universe Halfway:
Quantum Physics and the Entanglement of Matter

and Meaning, Duke University Press, 2007

Barad, Karen, “Agential realism: a relation ontology
interpretation.” Olival Freire Jr. et al., eds. The Oxford
Handbook of the History of Quantum Interpretations.

Oxford University Press, 2022



