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72 H : Tunneling into 1D quantum wire:Luttinger-liquid behavior vs.
Effects of environment

LI

The talk addresses the problem whether and how it is possible to detect the Luttinger-liquid behavior from the
I =V curves for tunneling to 1D or quasi-1D conductors. The power-law non-ohmic 7 -V curve, which is
usually considered as a manifestation of the Luttinger-liquid ehavior in nanotubes, can be also deduced from the
theory of the Coulomb blockaded junction between 3D conductors affected by the environment effect. The two
approaches predict different power-law exponents for conductance, but the difference becomes negligible for a

large number of conductance channels.
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M H : Imaging the Quantum Interference of Cuprate Qnasiqarticles
I

Since cuprate superconductivity develops out of electrons localized at the atomic scale in real space, and since
it exhibits nanometer characteristic length scales, a pure momentum-space description of electronic structure is
unlikely to suffice. I will describe new scanning tunneling microscopy techniques (atomic-resolution
spectroscopic mapping and Fourier-transform scanning tunneling spectroscopy) which achieve these apparently
contradictory aims. I will then discuss the new physics emerging from these experiments such as direct
exploration of quasiparticle interactions with their real-space environment at the atomic-scale and quantum
interference of cuprate quasiparticles.

(This research was carried out in collaboration with K. McElroy, J. Hoffman, & D.-H. Lee (Berkeley), H.

Eisaki (AIST-Tsukuba) and S. Uchida (Tokyo University))
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& H : Properties of a pyrochlore superconductor Cd,Re,O;from Re and Cd NMR/NQR
LI
The pyrochlore lattice, which represents the network of corner-sharing tetrahedra, has become recently an
object of special interest. Its geometry provides both frustrations and degeneracy, resulting in rich phase diagram.
The phase diagram of Cd,Re,O; includes, besides superconductivity, two structural phase transitions of
unknown origin, one (second order) at 7 =200 K and another (first order) at 7, =120 K. The upper transition
distorts the cubic Fd3m structure inherent at high temperature down to tetragonal 74m?2 . It is associated also
with strong changes in magnetic and transport properties and may probably be considered a kind of band
Jahn-Teller effect. At T, one tetragonal phase switches to another (74,22 ) with minor effect on the electronic
properties, so its driving force is not clear so far. The results of Cd and Re NMR/NQR on Cd,;Re,O; will be

presented, which include both magnetic and structural properties of the compound.
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#EH : Irradiation-Induced Magnetic Property Modifications:
Basic Phenomena, Nanostructure Fabrication and Potential Applications
SUH -

We have developed an ion irradiation technique that can tune the magnetic properties of thin films without
affecting their surface roughness. Firstly, we show that 30 keV He'" ion irradiation of Co-Pt multilayers with
perpendicular easy axis decreases their magnetic anisotropy. lon-mixing at the Co/Pt interfaces gradually reduces
the interfacial contribution to anisotropy, first reducing the coercive force in a controlled way, then triggering an
in-plane reorientation of the magnetization easy axis. Irradiation-induced chemical ordering of FePt high
anisotropy systems is also possible when the light ion irradiation is performed at moderate temperatures.
Embedded 50 nm wide nanostructures can be produced if the irradiation is performed through a patterned mask.

This opens the way to pattern new planar magnetic devices comprising locally sensitive regions and/or
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neutralized areas. Promising applications to information storage are anticipated. In particular, such devices may

allow the very fast switching of high anisotropy bits.
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