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Abstract

Potassium doped BaFe,As, superconducting thin films by using an ex situ pulsed laser deposition technique were
fabricated in various conditions to find out an optimal growth condition. Controlled conditions were annealing temperature,
annealing time, and mass of potassium. The Ba; K Fe,As, thin films which has most good quality is fabricated at a condition
of annealing temperature at 700 °C, annealing time of 60 minutes, and 0.6 g of potassium lumps. In this condition we were
able to fabricate good quality films with high transition temperature of ~ 39 K.
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Fig. 1. Temperature dependences of resistance of

Ba,_K,Fe,As, thin films annealed at 700 °C and 800 °C
(the inset of Fig. 1). Curves are normalized at 40 K. To
examine effects of annealing time exactly, samples in these
experiments are heated and cooled by using quenching
method. Potassium’s mass are about 0.15 g and substrates
are LaAlO; in these experiments. These curves reveal that
1 hour annealing is needed in 700 °C at least. However,
annealing time exceeding 30 minutes aggravates samples in
800 °C.
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Fig. 2. Temperature dependences of resistance of
Ba; K ,Fe,As, thin films annealed with various mass of
potassium. The inset shows a magnified view near the
superconducting transition temperature. Each sample is
annealed at 700 °C for 1 hour and fabricated on c-cut
LaAlO; substrate. Shapes of all the curves show similar
behavior, however, T, is highest at 0.6 g of potassium.
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Fig. 3. Resistance-temperature curves of Ba; K Fe,As,
thin films in different annealed temperatures. The inset
shows a magnified view near the superconducting
transition temperature. Residual resistivity ratio value
shows the highest value at 700 °C, and T, s of a sample
annealed at 600 °C is slightly higher than others. However,
transition width and T, of a sample annealed at 800 °C
show higher annealing temperature makes better quality of
thin film.
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Fig. 4. Cross sectional images of Ba, (K,Fe,As, film for (a)
a sample obtained by slow heating and cooling method,
and (b) a sample fabricated by quenching method.
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