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If effective size of a structure Leff starts to be comparable with corresponding physical scale, the system enters the quasi-0-dimensional limit. An inevitable consequence of this low dimensionality is non locality: to get value of some physical property in a definite point, one should perform  integration over the whole region of non locality. Qualitatively non local interaction in mesoscopic size superconductors has been already observed [1, 2]. The aim of this work is to verify whether in case of a superconductor the scale of non locality is set by the coherence length ((T); and what is the functional dependence of this interaction at a crossover region to 1-dimensional limit.

We have fabricated various aluminum nanostructures containing linear region(s) connected to a closed loop (Fig. 1, inset). When a non-single-connected superconductor is exposed to perpendicular magnetic field much smaller than the critical value, its variation causes oscillation of the system free energy. The latter manifests itself as periodic modulation of the critical current Ic(H) (Fig. 1) and the critical temperature Tc(H) (Fig. 2). Additionally to direct measurement of the above critical parameters, one can observe the effect by fixing the temperature close to the critical point and by measuring effective magnetoresistance (Little - Parks effect) (Fig. 3). 
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It has been shown that in a paraconductance limit (at the top of a superconducting transition) non local interaction exponentially decays with distance [3]. Let us assume that this statement stands for the whole region of quasi-0-dimensionality: Leff  ( ( (T,Tc). Then, for the amplitude of the oscillations (A of the critical parameters (Tc or Ic) one should get: [(ABAR / (ALOOP] ~ 

~ exp [-Leff / ( (T,Tc)]. Utilizing  ( (T) =  

= ( (0)[1-T/Tc(H)]-1/2 one obtains:

ln [(ALOOP / (ABAR] / [1-T / Tc(H)]1/2 ~  
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~  [Leff  / ( (0)]. Corresponding plot is presented in the inset of the Fig. 3. One can clearly see the that within our experimental accuracy non local interaction does decay exponentially with the effective distance Leff  normalized by the temperature dependent coherence length ( (T, Tc), where the critical temperature is in each turn a function of 

the external field Tc(Bext). 

[image: image3.png]Fig. 1. Critical current of the bar exhibits
periodic modulation by magnetic field with
periodicity corresponding to flux
quantization in the loop. Inset shows studied
Al nanostructures. L, stands for the effective
distance between the loop and the bar.
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[image: image7.png]Fig. 3. At fixed temperature below the
mean critical temperature the sample is in a
resistive state. In a quasi-O-dimensional
limit both the resistance of the loop and the
resistance of the bar oscillate in magnetic
field. Inset illustrates the exponential decay
of the non local interaction.
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[image: image8.png]Fig. 2. Magnetic field oscillations of the
critical temperature in the loop 7.,,, and in
the bar 7, ,,.. Geometry of the sample and
the arrangement of probes are similar to

the inset 1in Fig. 1.
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