SOLID STATE CHEMISTRY

Annual Research Highlights
(1) “Carrier-induced ferromagnetism in Co-dope
TiO,”

Co-doped TiO, (Co:TiO,) has been attracting
much attention as a new transparent ferromagnet at

room temperature. Empirically, conducting Co:TiO,
films, grown under reducing atmosphere, tend to
show larger magnetic moments, suggesting a carrier
induced ferromagnetism However, it is also possible
that Co metal segregates as fine particles. Here, we
controlled carrier density, n., of Co:TiO, by doping
Nb, which generates carriers with ~100% efficiency.
Tip.95.xNbxC0¢ 050, films were grown by the PLD
method. X-ray diffraction measurements confirmed
that Nb is soluble to TiO, up to x=0.2. We found that
n, is equivalent to Nb content x up to x=0.1. Faraday
rotation is enhanced almost linearly with increasing
n.. These results strongly suggest that the
of Co:TiO, is
conduction electrons. Furthermore, we observed the

ferromagnetism mediated by

anomalous Hall effect, clearly indicating that
conduction electrons are spin polarized.
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(2) “Photoelectron spectroscopy of Cg field effect
transistors and current induced polymerization”
We have measured ultraviolet photoelectron
spectra of Cg field effect transistors with biasing gate
voltage. It was found that the spectra changed
irreversibly during the measurement (Fig. 2(a)). By
comparing the result with the spectrum of
photopolymerized Cq and with those of an epitaxial
film grown on conductive substrate (Fig.2(b)), it was
concluded that the photo- polymerization of Cg by
the ultraviolet photons used for the measurement was
accelerated by ~ 1000 times. It was also found that
the mobility of the FET is improved by about three
times after this change.
As for the mechanism of the accelerated
polymerization, it is pointed out that the conduction
electrons

may work as ‘“catalyst” for the

photopolymerization. The electric current to
compensate the photoelectron emission runs much
longer path ( ~ x 1000) in the FET structure than that
in the epitaxial film used in the experiment. It is
reasonably understood that the efficiency to induce
the photopolymerization is much larger in the FET
structure. This result is a typical example to show
the carriers in the organic FETs are essentially

radicals which have high reactivity.
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Fig.2 Time evolution of ultraviolet photoelectron
spectra during the measurement of (a) a C¢o FET
(thickness 50nm) and (b) a Cgo(111) epitaxial film
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