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than that of the randomly diluted or the triangular APC pat-

tern for all temperatures and magnetic fields except in vicin-

ity of the matching fields (Fig. 2(a) for T=Tc ¼ 0:994). For

field values smaller than the first matching field, the flux

flow resistance is below the noise floor of the measurement.

This indicates strong pinning which immobilizes the vorti-

ces. We emphasize that this behavior is reproducible and ro-

bust for all temperatures in the superconducting state (see

Fig. 2).

The R vs. H of the asymmetric devices is very similar to

the symmetric ones as shown in Fig. 3. For resistances above

approximately 30 mX, the R vs. H of the asymmetric confor-

mal crystal and the randomly diluted pattern is symmetric.

For small resistance values, the R vs. H curves are slightly

asymmetric. For instance, consider the asymmetric confor-

mal crystal at T=Tc ¼ 0:994 (see Fig. 3(a)). The difference

between the magneto-resistance at field values of �30 Oe

and 30 Oe is approximately 6.7 mX. But in this set of graphs

the R vs. H of the triangular reference lattice is asymmetric,

too. Between the magneto-resistance at the first matching

field the difference is approximately 15 mX. Hence, the R

vs. H asymmetry of the symmetric reference pattern is more

pronounced. This indicates that the R vs. H asymmetry of

the asymmetric pattern is smaller than the systematic error.

In conclusion, we discovered that below the first match-

ing field of the triangular reference lattice, the R vs. H of the

randomly diluted and the conformal crystal is reduced. For

the conformal crystal, the pinning effectively reduces the

resistance below the noise floor over a wide magnetic field

range.

In order to investigate whether the enhanced pinning is

due to a compression and rearrangement of the vortex lattice,

we have measured the magneto-transport of an asymmetric

conformal crystal. For a fixed current direction, the vortices

are pushed towards the side with either a high or low APC

density when the field direction is changed. If the vortex dis-

tribution is rearranged and compressed by the Lorentz force

when it is pushed against the Bean-Livingston barrier at the

microbridge edge, then the commensurability of the vortices

with the APC distribution would depend on the field direc-

tion. This would result in an asymmetric R vs. H curve.

However, our samples do not show a pronounced asymmetry

when compared to the triangular lattice. We therefore sug-

gest an alternative explanation: For every magnetic field

smaller than the first matching field there exists a stripe in

the non-uniform APC distribution, in which the APC density

is more or less equal to the vortex density. The commensur-

ability of the vortex lattice with the pinning sites in this

stripe, which is parallel to the microbridge edge, increases

the vortex pinning and hinders or suppresses the movement

of the whole vortex lattice. Although the conformal crystal

and the randomly diluted lattice have the same APC density,

the commensurability with the vortex lattice is considerably

higher in the first one. Therefore, the pinning in the confor-

mal crystal is more effective. This study might be helpful to

enhance the critical current density in tape conductors, to

reduce the 1/f-noise in superconducting quantum interfer-

ence devices (SQUIDs)19 or to improve the performance of

microwave resonators20 in magnetic fields.

Note added in proof. After the acceptance of this paper, we

became aware of papers by Motta et al. (Ref. 23) and Wang

et al. (Ref. 24) in the same area.
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