
EPR paradox 



• ranked by impact, EPR is among 
the top ten of all papers ever 
published in Physical Review
journals

• According to Bohr’s views at that
time, observing a quantum
object involves an uncontrollable
physical interaction with a 
measuring device that affects
both systems.

• Einstein began to probe how 
strongly the quantum theory 
was tied to irrealism and 
indeterminism.



• Einstein: 

• Quantum mechanics is very 
impressive. But an inner voice 
tells me that it is not yet the real 
thing. The theory produces a 
good deal but hardly brings us 
closer to the secret of the Old 
One. I am at all events convinced 
that He does not play dice. 

-Letter to Bohr

• Bohr :

• There is no quantum world. 
There is only an abstract physical 
description. It is wrong to think 
that the task of physics is to find 
out how nature is. Physics 
concerns what we can say about 
nature. 

-Bulletin of the Atomic Scientists 



Can all physically relevant truths about systems be derived from 
quantum states? 



-concept of the state
-wave function



-2 systems which we permit to interract

• Observable A is measured has the value  

• Consider another observable B, after measure we obtain value



•suppose that the two systems are two particles

• let A be momentum of the first particle, its eigenfunctions
corresponding to the eigenvalue p will be

Since we have the case of 
continuous spectrum:

where

is the eigenvalue of operator

corresponding to the eigenvalue –p  



• B is coordinate of the first particle, it has for
eigenfunctions: 

In this case we become: 

where

This is the eigenfunction of the operator

Corresponding to the eigenvalue of the second particle



• We have shown: 

• and are eigenfunctions of noncomuting operators

• eigenvalues and  

• by measuring A or B we can predict with certainity

• P,B-elements of reality

• and             belong to the same reality



• 1951 David Bohm –dissociations
of a diatomic molecule





Ďakujem za pozornosť 


