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A

nonlocal supercurrent was observed in mesoscopic planar SNS Josephson junctions (Al-Cu-Al) with additional
normal metal electrodes (Cu). Nonequilibrium quasiparticles were injected from a normal-metal electrode into the left
superconducting bank of the Josephson junction in the absence of a net transport current through the junction. The value
of nonlocal supercurrent slightly exceeds the local value Ic and depends on the distance between Josephson junction and the
injector. The detected voltage in the resistive state in nonlocal configuration has opposite sign. We claim that the observed
effect is due to a supercurrent counterflow, appearing to compensate for the quasiparticle flow in the SNS weak link. We have
measured the responses of SNS junctions for different distances between the quasiparticle injector and the SNS junction at
temperatures far below the superconducting transition temperature. Such a choice of the distance scale between injectors and
Josephson junction allows us to exclude coherent CAR and EC effects. The charge-imbalance relaxation length was estimated
by using a modified Kadin, Smith, and Skocpol scheme in the case of a planar geometry. The model developed allows us to
describe the interplay of charge imbalance and Josephson effects in the nanoscale proximity system in detail at low temperatures
(far below the superconducting transition temperature Tc).

Figure 1. a) SEM image of an Al-Cu-Al multiterminal Josephson junction with two Cu injectors together with the measurement scheme (solid line - local, dashed
line - nonlocal).b) Current-voltage characteristics of an Al-Cu-Al Josephson junction at 0.4 K . 1) – local measurement; 2) and 3) – nonlocal measurements from
the nearest and farest injectors correspondingly.
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