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Abstract: The discovery of iron-based superconductor (IBS) in 2008 was among the most
significant breakthroughs in condensed matter physics in the past decade. It has attracted a
significant experimental and theoretical effort due to its rather high critical temperature of 56
K, close proximity to antiferromagnetism and unconventional superconducting mechanism.
Among diverse families of IBS, (Bai-xKx)Fe2As; is one of most interesting compounds which
shows a dramatic change of the superconducting gap structure with increasing K- content: from
the full s-wave gap at optimally doped compounds (x = 0.47) to the line nodal gap in over-
doped compound (x > 0.8). We extensively studied high quality single crystals of (Bai1-«xKx)Fe2As;
with various K-content (x = 0.22 (T. = 16 K), 0.25, 0.34, 0.47 (T. = 38 K), 0.56, 0.65, 0.80, 0.83,
0.9, 0.92, 1.0 (T¢ = 3.6 K)) by measuring the London penetration depth and found an anomalous
behavior near x = 0.8 which might be related to the transition of gap structure from the s-wave
full gap to the nodal gap. In addition, we also studied the disorder dependence of the
superconducting gap structure since the different gap structure is expected to respond in
different ways upon introduction of disorder. The artificial disorder was generated by
conducting electron irradiation (up to 3.4 C) in LSI, Ecole polytech in France (2.4 MeV source).
In this talk, | will discuss experimental findings and corresponding theoretical models.
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Research Interests

1) Strongly correlated electron systems.

2) Unconventional superconductivity in high-T. (Fe-based and cuprate), heavy Fermion, and organic
superconductors.

3) Coexistence of superconductivity with magnetism.
4) Quantum phase transition.
5) Implementation of Tunnel diode resonator (TDR) technique under high pressure.
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