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Abstract

Electrical transport properties were measured on SmFeAsQy g5 single crystals along the c-axis for various temperatures and

magnetic fields. For the measurements a mesa structure was fabricated on the surface of the single crystals. Samples showed

a metallic temperature dependence of resistance and current-voltage curves without hysteretic multiple branch splitting that is

usually observed in tunneling Josephson junctions. In addition, in ab-planar magnetic fields, samples did not show the

Fraunhofer-type field modulation of the critical current. All these features indicate that the c-axis transport characteristics of

SmFeAsO s single crystals are explained by the anisotropic bulk superconductivity rather than Josephson tunneling.
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Fig. 1. Resistance vs temperature (R-7) curve along the
c-axis of SmFeAsOQ, g5 single crystal in zero magnetic field.
The upper inset shows a schematic diagram of the
four-terminal measurement configuration and the lower
inset shows a close-up view of R-T curve near the
superconducting transition temperature.
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Fig. 2. Current-voltage (I-V) curves along the c-axis of a
single crystal at different temperatures. Inset: temperature
dependence of the c-axis critical current (/,.-7).
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Fig. 3. (a) Field dependence of the critical current (/-H) at
various temperatures in a magnetic field ranging from -6 T
to 6 T. The magnetic field is applied along the ab-planar
direction of a single crystal. (b) Magnetic field dependence
of the differential resistance in /=1 mA at 7= 51 K while
sweeping the magnetic field continuously. Inset shows the
positive current bias region of I-V curves for various
magnetic fields (H=0,0.5,1,2,3,4,5,6 T)at T=51 K.
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