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ON THE EINSTEIN PODOLSKY ROSEN PARADOX*

J= .8 BELLY
Department of Physics, University of Wisconsin, Madison, Wisconsin

(Received 4 November 1964)

|l. Introduction

THE paradox of Einstein, Podolsky and Rosen [1] was advanced as an argument that quantum mechanics
could not be a complete theory but should be supplemented by additional variables. These additional vari-
ables were to restore to the theory causality and locality [2]. In this note that idea will be formulated
mathematically and shown to be incompatible with the statistical predictions of quantum mechanics. It is
the requirement of locality, or more precisely that the result of a measurement on one system be unaffected
by operations on a distant system with which it has interacted in the past, that creates the essential dif-
ficulty. There have been attempts [3] to show that even without such a separability or locality require-
ment no ‘‘hidden variable’’ interpretation of quantum mechanics is possible. These attempts have been
examined elsewhere [4] and found wanting, Moreover, a hidden variable interpretation of elementary quan-
tum theory [5] has been explicitly constructed. That particular interpretation has indeed a grossly non-
local structure. This is characteristic, according to the result to be proved here, of any such theory which
reproduces exactly the quantum mechanical predictions.

https://goo.gl/wyvd7B
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tBell’'s Theorem Blues
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The whole idea that, either there might be determinism,
or action at a distance, was so repugnant to them that
they looked away.

Well that's tradition, and we have to learn in life
sometimes to learn new traditions. And it might be that
we have to learn to accept not so much action at a
distance, but inadequacy of no action at a distance.

--- John Bell



Indeterminism and non locality

On the 22nd of January 1990, Bell gave a talk explaining his
inequality at CERN in Geneva, organized by Antoine Suarez
(of the Center for Quantum Philosophy).

Center of quantum philosophy of Geneva :
John Bell's talk - his theorem and debate.

Taking part John Bell, Antoine Suarez, Herwig Schopper, J M
Belloc, G Cantale, John Layter, P Veija and P Ypes.

https://www.youtube.com/watch?v=3I9HtG-
VZCU&t=1909s

https://iis-edu.org/wp-content/uploads/2022/10/Bell-
indeterminism-and-nonlocality.pdf



https://www.youtube.com/watch?v=3l9HtG-VZCU&t=1909s
https://iis-edu.org/wp-content/uploads/2022/10/Bell-indeterminism-and-nonlocality.pdf

no action on a distance (polarisers paralle]) = determinism

determinism (polarisers nonparallel) = action on a distance

That curious situation has inspired a musical
composition. There is a musical composition called
"The Bell's theorem blues'. I'm not going to sing it,
I'll say the words:



= Indeterminism and non locali

—BHELE (K) /

< Il » < 24:39/1:3405"




= Indeterminism and non locality o »
—B=ELE (k)
< 11 »l < 24:54/1:3405 v & 5] it



= Indeterminism and non locality o »
—B=ELE (k)
< |l » © 2459/1:3405 v & 5] i



Bell’'s Theorem Blues

Doctor Bell say we connected
He call me on the phone
Doctor Bell say united

He call me on the phone

But if we really together, baby
How come | feel so all alone?

It’s so easy to forget you

Last night | did it fifty times

And | never think about you

Except from nine to nine

Since we got tangled up in quantum honey
Can’t get that sweet thing off my mind.



On the dance floor, in the kitchen

We each move separately

But Bell prove we united

Down in deep reality

How did that quantum magic happen?
One of Mother Nature’s mysteries.

Doctor Bell say we connected
He call me on the phone
Doctor Bell say united

He call me on the phone

But if we really together, baby
How come | feel so all alone?



Words: Nick Herbert
Music: Traditional Blues: Number Twelve Train

Performers:
Vocal: Joy Rush
Piano: Jack Bowers
Harmonica: George Galt

https://quantumtantra.tumblr.com/post/1019417686

45/bells-theorem-blues-doctor-bell-say-we

#ILDblogTHEFAZFIERL THFELT =,
https://maruyama097.blogspot.com/2022/10/blog-

post_26.html



https://quantumtantra.tumblr.com/post/101941768645/bells-theorem-blues-doctor-bell-say-we
https://maruyama097.blogspot.com/2022/10/blog-post_26.html
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The supermassive black hole at the core of supergiant
elliptical galaxy Messier 87, with a mass about 7 billion
times that of the Sun,

The first false-colour image in radio
waves released by the Event Horizon
Telescope (10 April 2019)



https://en.wikipedia.org/wiki/False-colour
https://en.wikipedia.org/wiki/Event_Horizon_Telescope
https://en.wikipedia.org/wiki/Supermassive_black_hole
https://en.wikipedia.org/wiki/Type-cD_galaxy
https://en.wikipedia.org/wiki/Elliptical_galaxy
https://en.wikipedia.org/wiki/Messier_87
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Ryu-Takayanagi: entropy of subsystem also has
geometrical interpretation for arbitrary state
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Quantum mechanics allows nonlocal connectivity:
EPR entanglement




Gravity allows another kind of nonlocal
connectivity—Einstein-Rosen Bridges.
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