
The desire of exploring nature beyond its most
common appearances has driven the research frontier
into systems with diluted concentration and reduced
dimensionality. Armed with the advanced sample-
preparation methods as well as the sophisticated cha-
racterization techniques, scientists nowadays are able
to examine and manipulate systems with their concen-
tration as low as part-per-million (ppm) or dimension
as small as nanometer (nm). There are two approaches
commonly adopted in probing low concentration or
finite-scaled samples, the single-object detection and
the ensemble average. At NSRRC, the effort of pursuing
single object detection leads to the development of 
X-ray microscopy ( TXM at beamline 01B, PEEM at
beamline 05B2, SPEM at beamline 09A).  End stations
with sur face (UPS/XPS at beamline 08A, XPS at
beamline 09B, XAS/XPS at beamline 20A and 24A) or
bulk (Diffraction/EXAFS at beamline 01C, Diffrac-
tion/interface/EXAFS/NEXAFS at beamline 17A, 17B,
and 17C) characterization capability are available at
various beamlines as well. Coupling the SEM and the
grazing incidence X-ray diffraction, Professor Kuo
reports successful growth of high κ dielectric HfO2 on
GaAs with atomically sharp interface. On the other
hand, Dr. Pi employed high sensitive UPS and XPS
techniques to examine the electronic structure of Mg-
doped tris(8-hydroxyquinolato) aluminum (Alq3).
According to the variation found in LOMO and HOMO
spectra upon Mg deposition, Pi suggested the observ-
ed high anion state might originate from a single Mg
cluster reside between two quinolinol ligands in Alq3

molecule. Similar spectroscopy method is useful to
study the properties of quasi-two-dimension system.
By placing a single layer of self-assembled molecule,
HSCH2CH2OH, on Cu(111) surface, Professor Lin found
evidences that the presence of Cu single-crystal surface
could have the molecules decomposed sequentially in-
to different intermediates when raising the substrate
temperature from 100 K to 200 K. In addition, the inter-
mediate products appear to have preferential binding
sites on the Cu(111) surface.

Surface and Thin Films


