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It has been proposed that small quantum dots (QDs) with strong electron-electron interaction
are an ideal filter to separate the quasi-particles of the Cooper pair creating an efficient source
for Einstein-Podolsky-Rosen (EPR) pairs[1]. Recent experiments have used a Y-junction Andreev
entangler design in which two QDs coupled to normal leads are contacted with a single supercon-
ducting reservoir. The strong electron-electron interaction prevents the tunnelling of Cooper pairs
through a single QD and reinforces the process of crossed Andreev reflection allowing the efficient
separation of Cooper pairs into the two metal leads[2-5]. These works have shown efficient Cooper
pair splitting through measurements of the transport charge but the spin-entanglement has not
been directly confirmed. Here we report measurements on a parallel quantum dot (QD) Josephson
junction device in which two self-assembled InAs QDs are situated in very close proximity between
two superconducting leads. A Josephson current may flow due to the adiabatic splitting and re-
combination of the Cooper pair between the two QDs and the evidence for this non-local transport
is confirmed through study of the supercurrent whilst tuning independently the chemical potential
of the two QDs with local electrical gates. As the supercurrent arises only from processes which
maintain the coherence of the Cooper pair the non-local entangled state may be confirmed by care-
ful study of the gate dependence of the switching current of the junction. The non-local transport
process in which the Cooper pair is separated between the QDs is detected as an enhancement of
the switching current of the double QD junction under conditions in which both QDs are tuned
to be on or near resonance. Under similar conditions we observe a suppression of transport in the
normal state indicating selectivity in the transport resulting from the proximity of the QDs.
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