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(1) “The effect of molecular adsorption on spin
orientation of magnetic thin films’

We have investigated spin reorientation transitions of
Co and Ni thin films induced by surface chemisorption
for CO-adsorbed Co/Pd(111) and CO- and H-adsorbed
N|/CU(001) by means of Co L|||' " and Ni L|||, ||-edge
X-ray magnetic circular dichroism (XMCD).

For 4 to 6 monolayer (ML) Co/Pd(111), a spin
reorientation transition from surface parald to
perpendicular magnetization has been observed at 200K
after CO dosage. The region of perpendicular magnetic
anisotropy (PMA) becomes wider by about 3 ML at 200
K. It should be noted that the CO adsorption on the same
system does not induce any spin reorientation at 300 K.

Effective spin magnetic moments were obtained by the
analysis of the XMCD spectra by use of sum rules, as
shown in Fig. 1. For Ni/Cu(001), similar transitions have
been confirmed when the layers are covered with CO or
H, and PMA range is also expanded by about 2 ML. The
observed stabilization of PMA due to chemisorption is
ascribed to quenching of the surface parallel magnetic
orbital moment.
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Fig. 1 Effective spin magnetic moments of (a) clean and (b)
CO-covered Co films on Pd(111) at 200 K as a function of Co
thickness. Circles and solid lines correspond to the surface
normal direction, while triangles and dashed lines correspond
to the surface paralel one. Hatched areas indicate the PMA
regions.
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(2) “Adsorption behavior of merocyanine dye on
rutileTiO,”

Merocyanine dyes that contain a carboxyl group and
akyl chain, like 3-carboxymethyl-5-[2-(3- alkyl-2-benzo
thiazolinyldene)ethylidene]-2-thioxo-4-thiazolidinone
(Mc2), enhance the efficiency of TiO, solar cells.
Knowledge of the bonding of this dye molecule to the
rutile TiO, surface will increase the understanding of the
dye-semiconductor electron transfer responsible for the
enhanced efficiency.

NEXAFS measurements and an ab-initio core-excited
state molecular orbital calculation for the merocyanine
dye were performed. From these results, it was found
that the main molecular plane forms a 47° angle with the
surface normal, and the carboxyl group that bonds to the
TiO, surface is in alignment with the surface normal.
STM experiments show that the dye molecules form
aggregates on the TiO, surface

Fig.ZZSTM images of clean TiO,(110) surface (upper 100 x
100A" image) and Mc2 covered TiO, surface (lower 300 x

2
300A" image). Dimer rows can be seen aong the (001)
direction on the clean surface. Dye aggregates form along the
(001) direction in the lower image.
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