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Abstract
We were successful in synthesizing non-linear YBa2Cu3Ox whiskers, i.e. half loops or kinked
shapes, which are promising candidates for solid-state devices based on the intrinsic Josephson
effect and with improved electrical connections. We report on a complete characterization of
their structural properties via a synchrotron nanoprobe as well as laboratory single-crystal
diffraction techniques. This investigation allowed us to fully disclose the growth mechanism,
which leads to the formation of curved whiskers. The superconducting properties are
evaluated in comparison with their straight counterpart, revealing a strong functional analogy
and confirming their potential applicability in superconducting electronic devices.

(Some figures may appear in colour only in the online journal)

1. Introduction

Since the discovery of high-Tc cuprate superconductors,
much attention has been dedicated to the growth of single
crystals for fundamental research and electronic applications.
In this framework, in the past few years, Bi2Sr2CaCu2O7+x
(Bi-2212) and YBa2Cu3Ox (Y-123) whisker-like crystals
have attracted significant attention because of their very
good crystallinity, peculiar dimensions with micrometric
cross sections, leading to high aspect ratios, and outstanding
superconducting properties.

The successful growth of Y-123 whiskers has been
reported more recently than the well-known Bi-2212 family,
but a good level of characterization of their superconducting
properties has already been achieved [1, 2].

A series of recent publications shows that high-Tc
whiskers, exploiting the intrinsic Josephson effect and related

phenomena, can be successfully employed in the fabrication
of micro/nano-devices, such as: THz emitters/sensors,
micro-SQUIDs’ and quantum bit-computing based on
macroscopic quantum tunneling phenomena [3–7]. From
the applications point of view, the possibility of obtaining
superconducting crystals with curved shapes, maintaining the
same superconducting properties as the straight ones, would
open the way to the realization of novel and interesting
solid-state devices. For instance, solid-state micro-coils with
high critical currents could be applied in the generation
of extreme magnetic forces, while the exploitation of the
intrinsic Josephson effect could take advantage of the
introduction of diverse crystal geometries, such as half
loops or kinked shapes. Moreover, the availability of curved
whiskers would allow the fabrication of systems with
improved electrical connections [8, 9].
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