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Background

Multi-layered cuprate superconductor
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» Multilayered (n=3): Inner and outer CuO,

plane (IP&OP).

» T_reaches maximum at n=3 or 4, but its
mechanism is not clear.
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Why T, reaches its maximum at tri- or quadruple layered cuprate?
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'« »IP protected by OP from impurities in CRL. ,;

Experiment results

1. (Cu, C)BaZCa3Cu4011+5 Ideal system to study factors influencing T_
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» Underdoped IP:

» Overdoped OP: Phase
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= > IP&OP coupling:

Enhanced T..
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Definitive experimental to identify the role of IP and OP is

lacking!

—> Tuning IP or OP non-superconducting?

3. Momentum-dependent superconducting gap structure
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2. Fermi surface topology of CuC-1234
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4. Temperature-dependent
superconducting gap structure
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Conclusions

Our ARPES studies on the quadruple-layer cuprate CuC-1234 (T.=111K) have revealed:
€ Inner CuO, planes: Large d-wave SC gap; Low impurity; absence of apical oxygen; Contribute the high T, superconductivity of CuC-1234.
€ Outer CuO, planes: No SC gap above 70K; Weak interlayer coupling with IP; Not driving force, but playing supporting roles in achieving high T..

Two scenarios are proposed to explain the roles of OP in achieving high-T_in multilayer cuprates:
Scenario 1: OP protected IP. Cleaner IP without apical oxygen; Possible new phase diagram of cuprates without apical oxygen.
Scenario 2: Capacitive coupling between IP and OP- Suppress the superconducting fluctuation in IP.
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5. Supporting roles of OPs
in CuC-1234
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