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MAY 15, 1935

FHYSICAL REVIEW

VOLUOME 47

Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?

A, Emwerrin, B. PoboLsey axp N, Rosew, Meslitnte for ddwrsced Staudy, Princefon, New Jersey
{Recedved March 25, 1935}

In a complete theory there is an clement corresponding
to each element of reality., A sufficient condition for the
reality of & physical quantity 15 the possibility of predicting
it with certminty, without disturbing the system. In
quantum méchanics in the case of pwo plydical goantities
described by non-commuting operators, the keaowledge of
one preciudes the kaowledge of the other, Then either (1)
the descripbion of reality given by the wave fumsction i

quantum mechanics is not comphete or (2) these twa
quantities cannot have simultaneous reality, Consideration
of the problem of making predictions concermag a system
o1 the basis of mewsgremenis made on another system that
hiad previcssly interacted sith it leads to the reaslt that il
(1) 1a false then (2) 15 also false, One is thas led to conclude
that the description of reality as given by a wave Tunction
i8 mod complede,

Claus Kiefer
Editor

Albert Einstein,
Boris Podolsky,

Nathan Rosen

Can Quantum-Mechanical Description of
Physical Reality Be Considered Complete?
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ON THE EINSTEIN PODOLSKY ROSEN PARADOX*

J. S. BELLT
Department of Physics, University of Wisconsin, Madison, Wisconsin

VOLUME 75 11 DECEMBER 1995 NUMBER 24

New High-Intensity Source of Polarization-Entangled Photon Pairs

Paul G. Kwiat,* Klaus Mattle, Harald Weinfurter, and Anton Zeilinger
Institut fiir Experimentalphysik, Universitdt Innsbruck, Technikerstrasse 25, 6020 Innsbruck, Austria

Alexander V. Sergienko and Yanhua Shih
Department of Physics, University of Maryland Baltimore County, Baltimore, Maryland 21228
(Received 5 July 1995)
We report on a high-intensity source of polarization-entangled photon pairs with high momentum
definition __ Tyne naneallin nhace _matching in _marametric _down _conversinn _nraduces teme
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and
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Dirac stated that *. . .photon. . . only interferes
with itself. Interference between two different
photons never occurs’.

Is two-photon interference the interference
of two-photons? Ik i%E 7 15?
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