
LOC AL AND NONLOCAL PROBABILITIES IN 

EINSTEIN-PODOLSKY-ROSEN CORRELATI ONS 

K. W60KlEWICZ 
Institute of Theoretical Physics, Warsaw University 

Warsaw 00-681, Poland 

and 

Center for Advanced Studies and Department of Physics and Astronomy 
University of New Mexico, Albuquerque, New Mexico, 87J!Jl, USA 

ABSTRACT 

It is shown that the quantum Einstein-Podolsky-Rosen correlations can be described by local and nonlocal probabilities. Nonlocal probabilities are derived from the spectral properties of spin projection operators and local probabilities are derived using spin coherent states. These two types of probabilities are shown to be different, though mathematically equivalent, representations of the same quantum mechanical 
reality. 

1. Int roduction 
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The concept of local realism (LR) is based on the fundamental assumption that physicaJ systems can be described by local objective properties that are independent of observation . LR versus the quantum description has been described best in the framework of spin-l/2 Einstein­Podolsky-Rosen (EPR) correlations.! 
The spin-l/2 EPR correlations involve the measurements of the spin correlations: 

(1 ) 
In this expression P(iil and PCb) are the spin projection operators of the particle a(b) along the 
polarization direction li(b), and the quantum expectation value is calculated in a singled state of the 
two spins a and b. 

In the framework of LR the spin variables are described by local and deterministi c function O'(a, Aa) and 0'(;;, Ab) with hidden variables Aa and Ab. Correlations of local spin realities are obtained using a stochastic model of local hidden variables (LHV). Following the basic ideasofLHV theory the hidden parameters are randomly distributed with a positive and normalized distribution P(Aa; Ab) which depends locally on the hidden-variables. In a LHV approach the spin variables have hidden and unknown orientations which are averaged out during a detection process. Such theories lead to LHV correlation give by the following formula: 

pea; b) = J d).a J dAbP(>'a; Ab)p(ii, Aa)p(b, Ab) . (2) 

til this formula the action of the polarizer ii and b is described by two local realities: 

(3) 


