Research Highlights

Surface and Interface

Carbon-related molecules possess the greatest variety of functionalities in nature; this
research field therefore always draws intensive study to further understand those molecules
and to explore their prospective applications. From the point of view of applications, the
organic-inorganic hybrid system is particularly interesting as it joins material of two cat-
egories that introduce brand new phenomena, which might not be observed when either
material stands alone. One example has been demonstrated by groups of D. H. Wei and
Y. J. Hsu at NSRRC; they emulated the vertical organic spin-valve by fabricating organic/fer-
romagnetic bilayers. Utilizing the photoemission electron microscope located at BLO5B2
and the photoemission spectrometer at BLO9A2, they examined the magnetic and elec-
tronic properties of the organic-inorganic interfaces. Their work showed that the interfacial
chemistry strongly affects the spin-polarized current transporting through the interface.

Another interesting work about a carbon-related molecular substance was devoted to
fullerene, Cg, grown on a reconstructed Cu(111) surface. With angle-resolved photoemis-
sion spectra and a scanning tunneling microscope, K. D. Tsuei of NSRRC and collaborators
demonstrated that, simply through interfacial reconstruction rather than on doping with
foreign atoms, C¢, becomes converted into a superconducting state. Their work illustrated
the importance of the interfacial electronic and atomic structure at an interface between
molecule and substrate, which adds a new dimension to our understanding of functional
molecular thin films.





