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“Bell Inequalities and condensed matter
experiments”
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We present an elementary introduction to the concept of non-locality in quantum
mechanics. After describing the basic concepts we outline the CHSH form of Bell In-
equalities and describe how they have been violated experimentally to date (Aspect
et al). We will then describe several theoretically possible proposals for measur-
ing violations of Bell Inequalities in consended matter systems, for the first time
using "massive” particules. These proposals include Cooper Pair in mesoscopic
normal-superconductor systems (Samuelsson et al, 2003, Chtchelkatchev et al, 2002),
eletron-hole scattering systems using edge states (Beenakkeret al, 2003), and two in-
teracting charge double quantum dots (Lambert etal, 2006).
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