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On Experimental Confirmation of Quantum

Physics
Young-Sik RA and Yoon-Ho KIM

In 1935, Einstein, Podolsky, and Rosen (EPR) argued that
(then new) quantum mechanics was incomplete. At the
heart of EPR’s paradox was the strange non-local nature of
an entangled state which allowed EPR to simultaneously as-
sign local values for position and momentum of a particle.
In 1964, John Bell proposed an inequality (Bell’s inequality)
that must be satisfied by any local realistic theory. The ex-
perimental confirmation of quantum physics, ie., the ex-
perimental test of Bell’s inequality, required a pair of par-
ticles in an entangled state. The experiments first performed
in the early 1970s, followed by a series of experiments until
now, have confirmed the violation of Bell’s inequality,
strongly implying that local realistic descriptions of nature
are not consistent with experimental observations. The early
simplistic view of entanglement has now been significantly
expanded to include mixed states and multiple particles.

Moreover, theoretical and experimental studies on the na-
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ture of entanglement have led to quantum information sci-
ence where entanglement is an essential resource. In this
article, we briefly review the early experiments on Bell’s in-
equality and experimental attempts to close “loopholes” as

well as some key experiments on quantum information.
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