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ABSTRACT 
 

Albert Einstein was one of the key architects of the Quantum Mechanics theory. His Theory of 
Relativity was a deterministic one. In 1927, Werner Heisenberg proposed his 
Uncertainty Principle, a key piece of quantum theory, which was indeterministic. With this, 
indeterminism was introduced to the scientific world. Einstein protested Heisenberg’s 
Uncertainty Principle, and in 1935, to defend determinism, Einstein published a thought 
experiment: the famous EPR (Einstein Podolsky Rosen) theory along with Nathan Rosen and 
Boris Podolsky. In 1964, John Stuart Bell intensively reviewed the EPR theory. To verify the 
correctness of EPR theory, he proposed another thought experiment which would need a 
mechanical set up. In 1967, Carl Kocher first performed a mechanical experiment to verify Bell's 
theory. Subsequently, John Clauser and Alain Aspect made several modifications of Carl 
Kocher's experiment and did not find any hidden variables, which substantiated Bell’s theory. In 
1993, C.H. Bennett and his team proposed the theoretical Quantum Teleportation concept. 
Indeed, in 1997, through experiment, Popescu and his team, and Zeilinger and his team 
independently proved that quantum teleportation is possible. In 2022, for their contribution to 
quantum mechanics, John Clauser, Alain Aspect, and Anton Zeilinger were ararded the Nobel 
Prize in physics.   
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“Action at a Distance  (Newton, 2007) 
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E = mc2 
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(Werner Heisenberg) (Uncertainty 

Principle) NASA, 1983; Jha, 2013
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“Spooky action at a distance” Brubaker, 

2021  

Quantum Teleportation Technology  

EPR Paradox

“Can Quantum-Mechanical Description of Physical Reality Be

considered Complete?”

Determinism EPR
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variable” Einstein, 1935 ।
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EPR While we have thus shown that the wave function doesn’t 

provide a complete description of the physical reality, we left open the question of whether such 

a description exists. We believe, however, that such a theory is possible” Bell, 1987   

Bell Theorem

EPR John Stewart 

Bell EPR

Bell’s inequality

Bell’s inequality EPR 

EPR

EPR

Thought experiment Bell inequality Theorem

Principle of local reality

If a hidden variable theory) it is local, it 

will not agree with quantum mechanics  and if it agrees with quantum mechanics  it will not be 

local” Nobelprize.org  2022

• 

•  

Cummins

Carl Kocher and Kochen-Specker 

Theorem

“No-go theorem”

 (Simon B. Kochen) Ernest Specker । 
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Kohen and Specker, 1968

Constrain

(Context-independent)
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(Polarization)

Source: Nobelprize.org, 2022
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Sturt Freedman

Clauser and Freedman,1972
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Source: Nobelprize.org, 2022

Alain Aspact

Hidden variable

Nobelprize.org, 2022

I think that future generations should be grateful to those who bring these matters out of 

the realm of gedanken experiment into that of real experiment Bell, 1987

Bennet, 1993

Sandu Popescu

Boschi,1997 Bouwmeester et al.,1997
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Source: Nobelprize.org, 2022

Transfering the light particles over certain distances onto other light particles with no time delay  

The procedure is based on phenomena which exist only in the quantum world and is known as 

“quantum teleportation Weltwoche, 2006

Source: Nobelprize.org, 2022
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Artificial Intelligence

 

Swayne, 2020

Lee Billings, 

2017 “… Americans  really start their 

Mars mission, the 280-day journey will be deadly boring for the astronauts  They might be 

interested in taking part in a few teleportation experiments on the way and increase the record by 

a hundred million kilometers or so Weltwoche, 2006  

(Free Will)

(Freedom of  Experimenter)

(Freedom of Nature) “I call that the two freedoms: first the freedom of the 

experimenter in choosing the measuring equipment – that depends on my freedom of will  and 

then the freedom of nature in giving me the answer it pleases” Weltwoche, 2006 ।

-

For the concept of Information is at the 

basis of everything we call Nature The Moon, the chair, the equation of states, anything, and 

everything  because we can’t talk about anything without de facto speaking about the information 

we have of these things. In this sense the information is the basic building block of our world

This is a very fine property. It s too bad the philosophers don t spend more

time thinking about it.

Information is 

neither matter nor energy, although it needs matter to be embodied and energy to be 

communicated.
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Georgiou, 2018  

M

Theory of complementarity

Constrain:

Correlation:
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Element of reality: Building-block

Entanglement state:

Entanglement state

Hidden variable: Phenomena

EPR

No-go-theorem: no-go-theorem

Physically

Non-locality:

Polarization:

Oscillation

Perpendicular

Quantum superposition:

Superposed

Quantum System
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