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Study of Electronic Structures in Innovative Materials

Stanford University, Professor — Zhi-xun Shen

Qur current research in collaboration with Prof. Takao Sasagawa at
MSL/TokyoTech involves the study of complex material systems. Most
notable among these are the strongly correlated electron systems, such
as the high-temperature superconductors. We study these systems by
probing their interactions with electrecmagnetic radiation, ranging frem
x-rays, to the ultraviolet, and into the microwave regime. One of our
experimental probes is Angle Resolved RhotoEmission Spectroscopy
(ARPES), which has unique capability to directly resolve in
energy-momentum space and hence image electronic structures of
materials.

In high-temperature copper-oxide superconductors, the
superconducting gap seen in ARPES exhibits "d-wave" anisotropy in
momentum space; smallest along nodal direction [(0, 0) - (77, 77)] and
largest near the anti-nodal point (77, 0). Our recent ARPES measurements
have shown that the nodal region has a superconducting character: the
gap opens at Tc and scales with Tc as a function of carrier doping; while,
the anti-nodal region has a different behavior, associated with pseudo
(normal-state) gap physics. This dichotomy suggests a competing nature
between the pseudo gap and superconductivity. On the other hand, the
energy scales merge near optimal doping, suggesting that the two
phenomena are interrelated. Further studies to illuminate the nature of
the pseudo gap and its relation to superconductivity are one of the
on-going MSL collaborative projects
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20094E3H. BBEHBEAE RRILEXF RRAFZOHEMZEF —Lid,
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YEVRNOEEEHR (HLDTH) ([CHFTHHTHIIL (Phys. Rev.
Lett. 102, 116803 (2009)) . KEBHBIMTIFATOEEDLD ICERIFET
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