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John Stewart Bell, On the Einstein Podolsky Rosen paradox, 1964
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INTERNATIONAL YEAR OF

unesco ) Quantum Science
63' and Technology

100 years of quantum is just the beginning...

On June 7, 2024, the United Nations proclaimed 2025 as the International Year of Quantum Science and
Technology (IYQ). According to the proclamation, this year-long, worldwide initiative will "be observed

through activities at all levels aimed at increasing public awareness of the importance of quantum science

and applications."
https://quantum2025.org/en/
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The Born-Einstein Letters 1916-1955
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Einstein, Podolsky, Rosen, Can quantum-mechanical description
of physical reality be considered complete? (1935)

A. Einstein B. Podolsky N. Rosen
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Bohr, Can guantum-mechanical description of physical reality be
considered complete? (1935)

https://en.wikipedia.org/wiki/Niels_Bohr
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BEBN7=-Z#| ¥BEE (hidden-variable theory)
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7%/ 14<DNo-Go theorem
von Neumann [EFNFOHFHNEE] (FA/FEHR 1932)
IV2El B [EFHEFEORRZENT-/NFA—2THRT
BT EIETELG L]

https://en.wikipedia.org/wiki/John_von_Neumann
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Bell, On the problem of hidden variables in quantum mechanics,
1966
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A=4+1B=+1THA+B =420 ICHEH LKL

A=1, B*=1THBA=-AB7T>7b
(A+B)?*=(A+B)(A+B)
= A% + AB + BA + B*
=1+AB—-AB+1
=2
A+ B DARY FIVEIE +/2
JER[IIBE TlE, —A%IC
(A+ BDfE) + (AD{E) + (BDfHE)
(ADE) & (BDE) HRIFICEET S LB TEHEL TTWLITFRL,
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D. Bohm, Quantum Theory, 1951
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entangled pairs

y

spin measurement https://www.thefamouspeople.com/profiles/david-bohm-6313.php
https://www.nobelprize.org/uploads/2023/10/advanced-physicsprize2022-4.pdf
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D. Bohm and Y. Aharonov; Discussion of experimental proof for
the paradox of Einstein, Rosen, and Podolsky, 1957
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https://quantumtorah.com/a-curious-case-of-retrocausality-dead-inheriting-from-the-living/
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Bell, On the Einstein Podolsky Rosen paradox, 1964
[{A1B2) — (A1C2)| <1+ (B1C3)
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= -A;B;(1+ B,C;) (- &E4HE)
(A1B2) — (A1C2)| = [(A1B1(1 + B1C3))| < 1+ (B1C3)
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John Clauser, Michael Horne, Abner Shimony, Richard Holt
Proposed experiment to test local hidden-variable theories, 1969

l“

Jhn Clauser | Abner Shimony

https://www.nobelprize.org/prizes/physics/2022/clauser/photo-gallery/?gallery style=page
https://www.bu.edu/cphs/about/abner-shimony/
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-2 < (AU) + (AV) + (BU) — (BV) < 2

entangled pairs
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spin measurement

AF7-13BZ A5, BIEMEIE +1. Ux7-13vzills, BIEMEIE +1.
(ALBZ—EICHIZZ LiETERWL) (VeVvZE—EICHIZZ LiETERWL)


https://www.nobelprize.org/prizes/physics/2022/advanced-information/
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%A %B %U %\l
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1 A +1 U —1/AU=—1 vS‘o IEUIE.1E‘ii10
2 A -1l v -1lav=+1 FHTUZHBZHVERBIDIEIZDDE
3 B ~1) v #BV=—1 38, BAIEMEIK L1,
4 A +1 V —1 AV=—-1 \|s +
KFFICDWT DAL UDIE%HT /-
5 B +1 U +1 BU=+1 "-E< >
6 B —1| U -1|BU=+1 AUDTFIIE (AU) ,
7 A -1] v -—1lav=+1 AVOFIE {AV) ,
8 A +1 U +1AU=+1 BUo):lZy;]ﬁE <BU> ’
9 B #1| Vv —1|BvVv=-1
10 A —1| Vv +1|AV=—1 BVDFLI(E <BV)
(S) := (AU) + (AV) + (BU) — (BV)
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S:= AU+ AV+BU —BV = A(U+V)+B(U -V)
AB UV ®DEIZEND +1.
U+V=+2 0, 0, —2
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; Experimental test of

Stuart Freedman
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https://www.universityofcalifornia.edu/news/physics-nobel-recognizes-uc-berkeley-experiment-spooky-action-distance
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https://en.wikipedia.org/wiki/Alain_Aspect
http://eric.chopin.pagesperso-orange.fr/epr/aspect.htm
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