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Current–voltage (I vs V) behavior 

In order to determine the critical current as a function of temperature, current-

versus-voltage experiments have been carried out in the temperature range 

between 1.9 K and TC. As an example, in Figure S1, the results obtained for the 

sample with pitch=100 nm are shown. TC is determined from the dependence of 

the resistance with temperature by using low measuring currents. For all 

temperatures below TC, sharp resistance changes are observed at the critical 

current, as shown in Figure S1(b). The obtained results are in good agreement 

with previous results by other authors [1], where detailed current-versus-voltage 

experiments have been reported for W-C nanowires. 

 

Figure S1: (a) For the sample with 100 nm pitch, resistance-versus-

temperature measurements under 20 A and null magnetic field. TC is 

calculated as the temperature for which the resistance in the normal state 

becomes halved.  (b) For the same sample, current-versus-voltage 

measurements for the determination of the critical current (IC) in the 

temperature range 1.9 K to 4.1 K. In the figure, the resistance (normalized to its 
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value in the normal state) is represented as a function of current. IC is calculated 

as the current for which the resistance in the normal state becomes halved. 

 

Assignment of the minima to the matching modes 

The magnetic fields at which local minima have been experimentally observed 

in all the thickness-modulated samples have been plotted in Figure S2 as a 

function of the sample pitch. On the same plot, dashed lines representing the 

functions corresponding to relationships (3a) and (3b) have been drawn (in red 

and blue color respectively) for the different n orders. In this way, one can easily 

link each experimental point to one of the dashed lines in order to assign the 

probable matching mode and its order.  
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Figure S2: Dependence with the sample pitch of the magnetic fields where 

local minima in the resistance have been found taking into account the 
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measurements at all temperatures in all the samples studied. Minima assigned 

to mode A are represented with () symbols and minima considered from mode 

B with () symbols. Dashed lines in red and blue colors represent, respectively, 

the theoretical dependence predicted by relationships (3a) and (3b) from n = 1 

to n = 8. 

 

Fits of the resistance–magnetic-field curves to thermal-

activated behavior (Equation 4 in the main manuscript) 

The fit to equation (4) has been performed in the following way. First, the 

magnetoresistance curves which do not display the matching effect are 

discarded because just a few curves are required for the fit (just two curves are 

enough). Secondly, the temperature dependence of the resistance values at 

fixed magnetic field (around the minimum) is fit to equation (4). Typically, this 

involves three resistance values at fixed magnetic field and one example of this 

is shown in Figure S3(a), where four fits are shown. The corresponding fields of 

the fits are indicated by vertical lines in figure S3(b). From the fits, the values of 

T0(B) have been determined at each value of B around the minimum. The 

corresponding T0-versus-B curves can be drawn, as is shown in Figure 8 in the 

main manuscript and in the inset of figure S3(b). 
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Figure S3: (a) Fits of the resistance-versus-temperature under fixed magnetic 

field to equation 4 in the main manuscript. The inset shows the values of T0 

obtained from the fits as a function of B; (b) Measurements of resistance versus 

magnetic field at fixed temperature with the four values of B used for the fits 

shown in (a). 
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