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Abstract

High-Tc superconductivity (HTSC) has been the central issue in the field of condensed matter physics for decades. An essential
part of the research on superconductivity is finding new exotic superconductors. It was recently suggested that Ir-substituted

Lao.7Sro.3sMnOs (LSMIO) is a new high-Tc superconductor.

However, systematic studies to experimentally verify the

superconductivity have not been done. Here, we report the growth processes of LSMIO thin films and their electrical transport
properties. We observed a clear negative correlation between the intensity of the laser utilized for film deposition and the Curie
temperature of the deposited film. We attributed this effect to the suppression of Sr concentration in the LSMIO films as the laser
intensity increased. However, our LSMIO films show conventional ferromagnetism instead of HTSC. To realize the HTSC in
LSMIO systems, further exploration of diverse compositions of LSMIO compounds is essential.
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1. INTRODUCTION
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2. EXPERIMENTAL
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Fig. 1. Crystal structure of LSMIO. Blue- and yellow-
colored spheres are the La and Sr atoms, respectively, and
they are mutually substituted. Likewise, orange- and green-
colored spheres indicate the Mn and Ir atoms, respectively,
while red-colored spheres represent the O atoms.
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Fig. 2. Powder X-ray diffraction pattern of LSMIO target.
(@) (110) diffraction peak of 12% Ir-substituted sample
with repeated pelletization and sintering process. A single
phase of LSMIO was obtained after the 2™ sintering
process. Black circles and triangles indicate impurity peaks.
(o) A series of diffraction patterns for LSMIO after 2™
sintering process. Ir substitution varies in the range of
11~16%.
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Fig. 3. Reflection high-energy electron diffraction
(RHEED) pattern of LSMIO thin film. The inset in the
upper right corner shows a magnified graph of RHEED
oscillation. The upper inset on the image shows RHEED
image along the (100) direction of LSMIO thin film. The
lower inset is a photograph of LSMIO thin film.
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Fig. 4. Thin-film X-ray diffraction patterns of LSMIO
samples. Black squares () represent diffraction peaks of
LSAT substrates.
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Fig. 5. Temperature-dependent resistivity of LSMIO thin
films grown with different laser fluences. The photo in the
inset shows Au electrodes on the thin film in four-point
probe configurations.
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Fig. 6. Curie temperature of LSMIO thin films as a function
of the laser intensity for thin film growth. Inset graph
shows differentiated resistivity data of LSMIO thin films.
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