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We have experimentally analyzed a crystal nucleation process and a subsequent
crystal growth process in the colloidal synthesis of CdSe quantum dots. Furthermore,
theoretical analysis clarifies relationships among crystal size, crystal structure, and
optical absorption spectra in the primary process of the crystal growth. The techniques
will contribute to the design and creation of nano-scale electronic materials such as

quantum dots.
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Light-emitting semiconductor nanoparticles without harmful cadmium have been
prepared by an aqueous solution method. They are composed of Te-added ZnSe
covered with ZnS, and show high emission efficiency in a blue-color region. These
nanoparticles were successfully incorporated in a glass matrix by a sol-gel method and
exhibit stable emission. Furthermore, a novel method based on self-organization effect
was developed for dispersing nanoparticles at high concentrations in glass thin films.
The brightness of the prepared glass thin films was estimated to be approximately 30

times higher than that of the conventional phosphor of the same sample thickness.
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A novel liquid crystal semiconductor (LCS) developed under the collaboration with
Kanto Chemicals Co. Ltd. was applied to “top-contact/bottom-gate” type field-effect
transistor (FET) to investigate the FET mobility and on/off ratio with Osaka University.
The LCS, a long-chain substituted dithienylnaphthalene, shows the fast hole mobility
of 0.1 cm?V " s in the plastic mesophase. Our FET shows the mobility of 0.14 cm?
V "'s" at room temperature, which is in the recording class of the LCS-used FET
mobility. LCSs characterized both by good solubility into various organic solvents and
by “defect-free” property for electronic charge transport are expected to become a

novel organic semiconductor for high performance devices.
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A simple method to dramatically enhance the optical magnetoelectric (ME) effect is
proposed and demonstrated for a polar ferrimagnet GaFeQO; as a typical example. We
patterned a simple grating with a period of 4 um on a surface of GaFeO, crystal and
used the diffracted light as a probe. The optical ME modulation signal for the Bragg
spot of the order 7 = 1 reaches 1-2% of the bare diffracted light intensity in a magnetic
field of 500 Oe, which is amplified by more than 3 orders of magnitude compared to

that for the reflection of bulk GaFeO,.
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We have developed a new mass spectrometry based on a time-of-flight mass
spectrometer combined with an ion attachment ionization technique (IA-TOF). An alkali
ion attachment scheme can ionize organic molecules without producing fragment ions.
The adduct ions distributing over a wide mass range can be investigated with a high
mass resolution by time-of-flight mass spectrometers. A tabletop IA-TOF system was
developed and applied to typical specimens in a gas-phase as well as in a solid-phase
as a performance test. We have succeeded in a fragment-free ionization and a mass
analysis with a high mass resolution over a wide mass range. The IA-TOF realizes an
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accurate and versatile real-time analysis.
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