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symposia; Electronic and Photonic Materials, Functional
Materials, Advanced Structural Materials, Materials for Energy
and Environmental, Modeling and Characterization.
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BMDamage-free Nano-fabrication Technology for Realizing

Essential Characteristics of Nano-materials «-«-«---+-vove- p. 1
Prof. Dr. Seiji SAMUKAWA, Institute of Fluid Science, Tohoku
University

To achieve damage-free plasma processes, I have developed a
new neutral beam generation system based on my discovery that
neutral beams can be efficiently generated from the acceleration
of negative ions produced in pulsed plasmas. Using the neutral
beam processing, I successfully demonstrated damage-free
etching and deposition for sub-32 nm advanced LSI devices. More
recently I have investigated processing technologies based on the
combination of biotechnology with neutral-beam-based nano-
processes for future nanoelectronics devices and successfully
achieved the fabrication of sub-10-nm-diameter Si nanodot. The
quantum effects of these nano-scaled structures were shown to
manifest themselves at room temperature due to the damage-
free etched surfaces made possible by the neutral beam etching
processes.

BResearch and Development Center for Advanced Materials

and Technology, Nippon Institute of Technology «-+-+-+----- p.2
Prof. and Director Shojiro MIYAKE, Associate Prof. Hiroyuki
NOGUCHI, Research Associate Prof. Manabu SUZUKI, Nippon
Institute of Technology

The Center conducts its research activities under a philosophy
of collaboration across disciplines and organizations. This
philosophy has led to increased partnerships with various
departments of NIT (Nippon Institute of Technology), leading
companies in Saitama Prefecture, and organizations around the
world. The Center offers students and researchers access to a
wide variety of material characterization techniques and tools.
We provide expertise in the development, processing,
characterization, and testing of diverse and advanced materials.
Material consulting services and material characterization
services are available from experts with many years
of experience. Material analysis services include material
identification, material characterization, microstructural

characterization, material composition, material contamination,
material performance, particle analysis, failure analysis, structur-
al analysis, chemical composition, chemical contamination, surface
composition, surface contamination, and surface morphology
measurement. Materials such as metals, ceramics, polymers,
composites, glasses, coatings, particles, fibers, and food products
are commonly examined.

In addition, in our research on advanced materials and
technology, we specialize in nano- and micromachining and nano-
and microcharacterization of super-carbon materials (new
materials such as diamond, c-BN (cubic boron nitride), DLC
(diamond-like carbon) films, and CNTs (carbon nanotubes)). A
project on the synthesis of super-carbon materials, the basic
evaluation of their characteristics, processing methods, and their
application was carried out from 1998 to 2003, which resulted in
new technologies for synthesizing high-quality diamond, tabular
diamond, c¢-BN, and thick DLC films at the device level.
Furthermore, a project titled, “Nano- and microtechnology of
super-carbons” was executed from 2003 to 2008. This project
involved the development of super-carbon materials with control
of their structure and composition at the nano- and microscale,
and resulted in the development of applications based on nano-
and microtechnology.

We are currently performing various studies on nano- and
microprocessing and material characterization.

M Development of Detection Method for Trace-level Nuclear

Substances ............................................................. p. 6
Prof. Dr. Yasushi INOUE, Chiba Institute of Technology

We developed a novel detection system for trace-level uranium
by using UV laser scanning fluorescence technique, which
realizes noncontact, nondestructive, and high-sensitive 2D
distribution measurement. The system atchieved a detection
limit of 0.08 Bq (natural uranuim equivalent). The distribution of
fluorescent particles on a 340 mm X 830 mm fabric surface was
measured only in 30 s at the distance of 1 m.
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