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SURFACE STRUCTURE OF POLYMER GELS AND
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Yokohama 240-8501, Japan)

In this paper, we report the surface structure of polymer gels
in submicrometer scale. The gels were synthesized in
disklike shapes, and one of the surfaces is chemically adhered
on a glass plate. The mesoscopic spongelike domains were
directly observed in water by an atomic force microscopy
(AFM). The surface roughness was found to be strongly
affected by the inhomogeneity of polymer networks and by
the bulk volume phase transition in response to the external
stimuli. The surface structure characterized by the domains
was discussed in terms of the auto-correlation function and
the root-mean-square roughness, which were calculated from
the AFM images. In order to demonstrate the relation
between the surface structure and its emerging function, we
have measured the static contact angle of the sessile air
bubbles in water on the surfaces of thermoresponsive poly
(N-isopropylacrylamide) gels. The temperature dependence
of the contact angle was measured on two samples with
different bulk network structures; the homogeneous and the
phase separated gels. It was found that the temperature
dependence as well as the absolute value of the static contact
angle are quite different between them. These results were
qualitatively discussed in terms not only of the chemical but
also of the physical surface properties; the former is the
balance of the hydrophobic-hydrophilic interaction in this
system, and the latter includes the surface polymer density,
the surface roughness, and the network inhomogeneity.
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The atomic structure of the monatomic steps on Si(001) is
investigated employing scanning tunneling microscopy. On
the upper terrace of the SB step the existence of kinks
induces a local p(2x2) structure with the direction to the
center of the step. The structure of the SB step is
correlated to that of the SA step through the kinks and is
determined by the boundary conditions imposed by the SA
step. The atomic structure of the steps is also correlated
with the zigzag buckling along the dimer row of the lower
terrace through the subsurface interaction. The formation of
various structures observed near the steps is explained by
based on the bonding

the simple geometrical rule

characteristics.
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The piezoelectric PbTiO; films were prepared on MgO in situ by
f-sputtering. Then we have prepared c-axis oriented superconducting
Bi-2212 films on PbTiO¥MgO and prepared YBa,Cu;Or-d and
Cal.aBaCu;Oy films on LiNbO;, YSZ/LiNbO; and YSZ/LiTaO; with
or without Ag-addition by sputtering. The sample surfaces were
analyzed by X-ray diffraction (XRD), energy dispersive X-ray
spectroscopy (EDS) and scanning electron microscope (SEM). The
relations between their electrical transport properties and morphology
of sample surface or c-axis orientation rate of prepared PbTiQ; fims
were investigated. Surface acoustic waves (SAW) propagated on the
superconducting film/PbTiO; or LiNbTiO;. It has been found that
the transition temperature does not depend on the c-axis orientation
rate of PbTiO; but absolute value and temperature coefficient of the
resistivity in the normal state strongly depends on the rate. The
temperature dependence of the SAW attenuation coefficient did not
show any gap structure at the superconducting transition temperature
and a large attenuation peak at about 230K reported often in bulk
samples has been reconfirmed.
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We study the effects of various surfactants on Ge adatom
adsorption, diffusion,

and exchange on Si(111} surfaces

through first-principles pseudopotential total-energy

calculations.  The include

Si(111):Ga~1 x 1, Si(i11%As-1 X1, and Si(111::Sb-(V3 x vV 3)

surfactant-covered surfaces

R30° surfaces. For a single Ge adatom, the adsorption sites
that substitute for surfactant atoms are found to be most
stable for all the surfactant-covered surfaces considered. Ge
adatoms interact strongly with the Ga layer and thereby the
surface diffusion barriers are substantially enhanced on the
Ga-terminated surface. In contrast, Ge interactions with both
the As and Sb layers are found to be relatively weak, while
adatom exchange processes on these surfaces are found to be
highly efficient, leading to a severe suppression of Ge adatom
diffusion over the surface.
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