
 

EPR 1935 state I It 7 l t challenges

local realism claim that allpossibleproperties exist and

are locallydetermined

Bellinequality 1964 Local realismdemandscorrelation

inequalities hold that quantum mechanics violate

Aspect l9 Confirmed violation of Bell inequality

Greenberger Horn Zeilinger Experiment 1989

Nonprobabilistic variant of Bell seeMermin PhysicsToday1990
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Take Tx 5 1 th as scaled spin operator Pauli matrix
Tx txt txt 0 1 7 Ix 7 Same for Ty and rz
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Three particle decay I
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Define r'xr.ir X a ry'rIr E r rjr
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Let MY It be the valueof SI Mj III M II etc

Local realismsays Mx m'y MYMY MYMY all exist simultaneously

even if We don't measure them

We could measure 5 1 Sj Sj to obtain Mi m MY It

but 147 147 Mx'm Wy 1 whenevermeasured

also 2147 147 myhim I

and 147 147 myhim I

Then 1 4113 mimymykhiym.im 7Cmymym3x

mi mi mi mi myWy Mx'm.im

i e a let minima 147 41 Ix A



Nowconsider Tx 0 203 n 14 minima

compare a i crir.ir kry'riry3Kr.irirx
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So Er It I Ii It in minimis 1

A Contradicts A
is invalid reasoning because Mx and my are not

simultaneously defined local realism is not correct

i e LXt3 Yt
XING 1 these are not propertiesx 31 1
Ix Ily 3


