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Abstract. In this note we show that in the modified quantum mechanics EPR correlations can 

be explained locally. We show also that the claim on the quantum nonlocality is in the 

modified quantum mechanics false. 

Einstein’s problem with the EPR correlations consists in the fact that the result of Alice’ 

measurement (seemingly) influences the result of Bob’s measurement since these results are 

perfectly anti-correlated (see [3] - but with the Bohm’s modification).  

We shall show that this claim is false and that in the modified Quantum Mechanics (QM) 

there exists a local explanation of the perfect anti-correlation of measurement results.  

Modified QM was introduced in [4] and in [5] its axiomatic formulation was given. 

The construction of the EPR state will be decomposed into four steps such that each of these 

steps is a local operation. 

(i) Let us consider systems S and R which are in the standard entangled singlet state  

 

ψ  =  2��/�  ( ∣S1⟩ ⊗ ∣R0⟩   -   ∣S0⟩ ⊗ |R1⟩ ) 

 

(ii) We transport the system S to the region of Alice and we transport the system R to 

the region of Bob 

 

(iii) Alice connects its measuring system A to the system S. Then Alice applies (in her 

region) the measuring transformation (which is a unitary map) to the systems A 

and S. 

 

(iv) Bob connects its measuring system B to the system R. Then Bob applies the 

measuring transformation (which is a unitary map) to the systems B and R. 

All steps contain only local transformations where no nonlocal connection between Alice and 

Bob is created. Details will be described below. 

Then the (purely mathematical) calculation is done and it follows that only anti-correlated 

results are possible since for probabilities we necessarily have  

Prob (A0, B0) = Prob (A1, B1) = 0 
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Since this state of system A + S + R + B was obtained through four steps each of them is a 

local operation, the resulting state must be local. 

The correlation between A and B is analogous to the classical correlation between two bits 

with the probability distribution given by P(A0, B0) = P(A1, B1) = 0  and  P(A1, B0) = 

P(A0, B1) = ½. This classical correlation is local.  It can be modelled with pairs of gloves 

when from each pair one (randomly selected) is transported to Alice and the other to 

Bob. This anti-correlation is a consequence of the previous interaction and is clearly 

local in the classical sense. 

The specific feature of QM consists only in the fact that in QM this classical correlation is 

obtained for each orientation Φ of measuring systems A and B. 

It is important to understand that the perfect anti-correlation between measuring systems A 

and B does not imply the same perfect anti-correlation between individual systems S an R. 

The perfect anti-correlation between S an R exists only on the level of ensembles but not on 

the level of individual systems. All this is explained in details in [4]. 

In the modified QM the measurement process is decomposed into two steps 

(i) The measuring transformation which is applied to the measured system S and the 

measuring system A and which is an entangling unitary map 

(ii) The observation of the individual state of the measuring system A – the 

observation can be interpreted as a trivial measurement done on the measuring 

system A 

Now we shall describe details of this construction. 

The measuring system A has the basis ∣A1⟩, ∣A0⟩ where these two states are individual states 

and let us assume that in the standard (von Neumann) measurement the state ∣A1⟩ is linked to 

the state ∣SΦ1⟩ of the measured system S and the state ∣A0⟩ is linked to the state ∣SΦ0⟩ (where 

Φ denotes the orientation of the measuring systems). The system S has individual states ∣S1⟩, 

∣S0⟩ and states ∣SΦ1⟩, ∣SΦ0⟩ are not individual states but collective states, i.e. states of 

ensembles. The same for Bob, i.e. ∣B1⟩, B0⟩, ∣RΦ1⟩, ∣RΦ0⟩ and Bob`s measurement links 

∣B1⟩ with ∣RΦ1⟩ and ∣B0⟩ with ∣RΦ0⟩. 

Alice connects her system A in the state ∣A0⟩ to the system S and applies the measuring 

transformation to the system A + S following the linking described above – we then 

obtain the state described in the eq. (3C12) in [4]. This process is local since it connects 

only systems A and S which are localized in the region of Alice. 

Then Bob connects his system B to the system R and applies the corresponding 

measuring transformation; the resulting state of the system A+S+R+B  is described by 

the eq. (3C13) and (3C14) in [4]. 



Now one can do the mathematical calculations represented in eq. (3C16) and (3C17) with the 

result described by the eq. (3C18) from [4]. Then eq. (3C18) implies the perfect anti-

correlation of the outputs of A and outputs of B as it is expressed in eq.  (3D1).  

In this way we have obtained a local explanation of the EPR correlations different from the 

explanation based on the pre-determination (see [1], [2], [3]).  

To make the locality of the modified QM possible it is necessary, moreover, to show that Bell 

inequalities (see [2]) cannot be derived. This was shown in [6]. 

As a conclusion we obtain that claims of the type: “… non-locality is a necessary feature of 

any theory which shares the empirical predictions of QM” (see [1]) and similar claims are 

invalid. 
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