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Abstract

We have fabricated FeSe, superconducting thin films at much different substrate temperatures of 430 and 610 °C on
Al,03(0001) substrates by using a pulsed laser deposition (PLD) technique. Superconducting transitions for both films were
shown around 10 K, but their transition width and growth directions of grains were different. We found that superconducting
tetragonal FeSe phases and non-superconducting hexagonal FeSe phases were coexisted in the sample grown at the low
temperature of 430 °C, whereas the hexagonal FeSe phase was decreased with increasing fabrication temperatures.
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Fig. 1. XRD patterns of a #—260 scan for FeSe, films
prepared at T=430 and 610 °C, clearly shown that the
hexagonal phase is almost depressed in the film fabricated
at 7=610 °C compared to the film grown at 7,=430 °C. T
and H indicate the tetragonal and hexagonal structure for
FeSe, respectively.
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Fig. 2. Surface morphologies for FeSe, films grown at
T,=430 °C (a) and 7,=610 °C (b). The film grown at 430 °C
shows the smooth plane view compared to the films grown
at 610 °C, but it has some cracks, indicated by the arrows,
which affect to the current flow.
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Fig. 3. (a) Temperature dependences of normalized
resistance for FeSe, films prepared at 7,=410 and 610 °C,
(b) is enlarged image near 7., where the resistances are
normalized at 13 K.
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Table 1. Summary of R— T data for FeSe, films, obtained
from Fig. 3: superconducting transition temperature 7 gqq,
(90 % of R) and T, 0% (10 % of R), superconducting
transition width AT, (=T;e0% — Tci0%), and residual
resistance ratio RRR (=R3qox/R13x).

Ts (OC) Tc,90% (K) Tc,lO% (K) ATC (K) RRR
430 11.2 6.3 49 2.3
610 10.7 8.2 2.5 4.4
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Fig. 4. Temperature dependences of resistivity under
magnetic fields up to 7 T for the FeSe, films fabricated at
610 °C, where the fields were applied to the parallel
direction to the substrate plane. The inset shows the linear
fittings for Heo(T) at pigw, (10% of pn), psow (50% of py),
and poge, (90% of p,), where p, is the normal state
resistivity near 7.
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