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PbTe
Journal of the Ceramic Society of Japan Vol.113

No.4 pp.286-290 2005. 4

A new synthetic route based on solution chem-
istry was developed for a compound semiconduc-
tor lead telluride (PbTe). Lead telluride was syn-
thesized by reduction of PbTeOs, which was pre-
pared by hydrolysis of the corresponding metal
organic solution as starting material. Two kinds
of metal organic solution, metal bis (trimethyl-
silyDamide and metal alkoxide were used as
starting chemicals. PbTe-bisamide solution was
prepared by the reaction of lead chloride with
Li-bisamide in the presence of Te-bisamide.
PbTe-alkoxide solution was prepared by the
alcoholysis reaction of PbTe-bisamide with BuOH.
Amorphous PbTeOs was obtained by hydrolysis
of the PbTe-bisamide and PbTe-alkoxide. Heat-
treatment of the resulting amorphous PbTeOs3
powder at 250 and 400 in air resulted in the
transformation to a cubic PbTeOs phase and to a
tetragonal PbTeOs phase, respectively. PbTe was
obtained by heat-treatment of calcined amor-
phous and crystallized PbTeOs at 400 500
in Hz. The Pb/Te ratios of the products were

chemically stoichiometric.

A. Katoh, M. Yamaguchi, R. Saito, Y. Adachi and H.
Sakurai : “Insulinomimetic Vanadyl-hydroxythiazolethione
Complexes with VO(S202) Coordination Mode: The
Correlation between the Activity and Hammett’'s
Substituent Constant” , Chemistry Letters, Vol. 33,
No. 10, pp.1274-1275, 2004.10

VO(S202)
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Four kinds of vanadyl-hydroxythiazolethione
complexes with VO(S202) coordination mode were
newly synthesized, and demonstrated for the first
time that the insulinomimetic activity apparently
correlates to the Hammett’s substituent constant

of the ligands.

A. Katoh, R. Yamamoto, T. Fujimoto and R. Saito :
“High-Performance Liquid Chromatographic Enan-
tio-Separation Based on Diastereomer Formation
with New Fluorescent Chiral Quinoxalines”, Hetero-
cycles, Vol. 65, No. 5, pp.1111-1120, 2005. 5

Two kinds of chiral 2,3-dimorpholinoquinoxalines
bearing L-proline and N-bromoacetylproline
residues at C-6 position were newly synthesized.
The derivatization of (+ )-naproxen, (+ )-ibupro-
fen, and (+ )-2-phenylpropionic acid with chiral
quinoxalines afforded the diastereomers, which
emitted an intense fluorescence. All the
diastereomers were clearly separated within 16
min on reversed-phase (Finepak SIL C18S) HPLC
equipped with a fluorescence detector. The
detection limit of the derivatized product was
estimated to be 5 pmol/10u L injection volume at

S/N=5.  Further, the quantum yield of the

diastereomer was estimated to be 0.052 by using
the relative quantum yield measurement with

anthracene as a standard.

A. Katoh, K. Ogino and R. Saito : “Synthesis of New
3-Hydroxy-4(1H)-pyridinone Directly Attached Qui-

noxaline and Its Fluorescence Property upon Com-
plexation to Metal Tons”, Heterocycles, Vol 65, No. 9,
pp. 2195-2201, 2005. 9



3- -4(1H)-

A new fluorophore (3), in which the bidentate
ligand, 3-hydroxy-2-methyl-4(1H)-pyridinone is

S. Aoyagi and M. Kudo “Observation of fluorescence
labeled protein A on biosensor surface by means of
TOF-SIMS”, Chemical Sensors and Actuators B
Chemical (Elsevier), 108, pp.708-712, 2005

directly attached to the fluorescent 2,3- dimor-
pholino-quinoxaline at C-6 position. The biden-
tate ligand (3) formed 3:1 complexes with Fe(ITI),
AI(ID, Ga(Il), and Cr(II). The fluorescence
was efficiently quenched by the metal complex
formation via the Perrin model of static quench-
ing, the quenching efficiency being in order of
Fe(IIl) >> AI(ID > Ga(IIll) > Cr(II). The fluo-
rescence was recoverd by removal of Fe(III) with
the N-benzoyl analogue of a naturally-occurring

siderophore, desferrioxamine B.

Y. Kawashima, S. Aoyagi and M. Kudo “ Thermal
redistribution of hydrogen and boron in SiO:2 in
SiN-capped p-type MOSFET structures”, Applied

TOF-SIMS
A

The ability to carry out evaluations of proteins
on biomaterial surfaces such as the distribution of
each protein and the orientation of immobilized
proteins are required for the development of high
performance materials. Since proteins all have
the same basic chemical structure it is difficult to
distinguish one from the others by means of
spectroscopy, even though such techniques do
provide useful chemical information. Time-of-flight
secondary ion mass spectrometry (TOF-SIMS)
provides an avenue into the submicron-scale dis-
tribution of specific chemicals and enables inves-

tigation of chemical conditions on materials sur-

Surface Science, 244, pp.43-46, 2005

SiN MOSFET Si02

The thermal behavior of boron and hydrogen in
a SiN-capped p-type MOSFET was investigated
in order to explain SiN-enhanced boron diffusion
in SiOz. Measured hydrogen profiles indicated
that hydrogen in the SiN migrated into the gate
oxide during annealing under nitrogen. When
this structure was annealed under nitrogen, the
boron diffusivity in its SiO:2 increased to levels
more than two orders of magnitude greater than
that reported in SiO2 annealed under hydrogen
without a SiN cap. Nevertheless, the activation
energy for boron diffusion in SiOz2 in a SiN-capped
sample was the same as that for boron diffusion
in SiO2 annealed under hydrogen. This indicates
that SiN-enhanced boron diffusion can be ex-
plained by the model proposed for hydro-
gen-induced boron diffusion: hydrogen termina-
tion of defects reduces the activation energy for
interstitial-mediated diffusion of boron in SiOs.
Anomalous boron diffusion in SiO2 in SiN-capped
samples is thought to result from the SiN film fa-
cilitating the incorporation of a large amount of

hydrogen in the SiOz.

faces. Though TOF-SIMS also has problems
with the characterization of the mass spectra of
protein samples, the mass spectra can be inter-
preted using data analysis techniques such as are
provided by information theory.

In this study, the distribution of fluores-
cence-labeled protein A immobilized on glass
plates was chemically visualized by means of
TOF-SIMS and a spectra analysis technique
making use of mutual information. With this
analysis technique, TOF-SIMS spectra can be
interpreted such that it allows one to select spe-
cific peaks for chemical imaging of proteins. In
addition, fragment ions from protein A labeled
with different fluorescence substances, FITC and
quantum dots, are characterizable by means of
the mutual information, and their chemical con-

ditions are investigated.

S. Aoyagi, Y. Kawashima and M. Kudo “TOF-SIMS
Imaging Technique with Information Entropy”’, Nu-
clear Instrum. and Meth. in Phys. Res. B 232,
pp.146-152, 2005

TOF-SIMS

Time-of-flight secondary ion mass spectrometry
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(TOF-SIMS) is capable of chemical imaging of
proteins on insulated samples in principal. How-
ever, selection of specific peaks related to a par-
ticular protein, which are necessary for chemical
imaging, out of numerous candidates had been
difficult without an appropriate spectrum analy-
sis technique. Therefore multivariate analysis
techniques, such as principal component analysis
(PCA), and analysis with mutual information de-
fined by information theory, have been applied to
interpret SIMS spectra of protein samples. In this
study mutual information was applied to select
specific peaks related to proteins in order to ob-
tain chemical images. Proteins on insulated ma-
terials were measured with TOF-SIMS and then
SIMS spectra were analyzed by means of the
analysis method based on the comparison using
mutual information. Chemical mapping of each
protein was obtained using specific peaks related
to each protein selected based on values of mutual
information. The results of TOF-SIMS images of
proteins on the materials provide some useful in-
formation on properties of protein adsorption, op-
timality of immobilization processes and reaction
between proteins. Thus chemical images of pro-
teins by TOF-SIMS contribute to understand in-
teractions between material surfaces and pro-

teins and to develop sophisticated biomaterials.

, vol. 31, No.2, pp.115-

117, 2005. 3
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No.1, pp.51-55, 2005. 1
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J. Fujimoto, T. Ishikawa, M. Jimbo, T. Kon and M.
Kuroda * Automatic one-loop calculation of MSSM
processes with GRACE” Nucl. Instrum. Meth. A, Vol.
534, pp. 246249, 2004.11

GRACE

We have developed the system for the auto-
matic computation of cross-sections, GRACE/
SUSY, including the one-loop calculations for
processes of the minimal supersymmetric exten-
sion of the the standard model. For an application,

we investigate the process ete- - Zh.

M. Chiba, T. Kamijo, O. Yasuda, Y. Chikashige, T. Kon,
Y. Takeoka and R.Yoshida“ Salt Neutrino Detector for
Ultrahigh-Energy Neutrinos”  Physics of Atomic
Nuclei, Vol.67, Issue 11, pp. 2050-2053, 2004.11

Rock salt and limestone are studied to deter-
mine their suitability for use as a radio-wave
transmission medium in an ultrahigh energy
(UHE) cosmic neutrino detector. A sensible radio
wave would be emitted by the coherent Cher-
enkov radiation from negative excess charges in-
side an electromagnetic shower upon interaction
of a UHE neutrino in a high-density medium
(Askar'yan effect). If the attenuation length for
the radio wave in the material is large, a rela-
tively small number of radio-wave sensors could
detect the interaction occurring in the massive
material. We measured the complex permittivity
of the rock salt and limestone by the perturbed
cavity resonator method at 9.4 and 1 GHz to good

precision. We obtained new results of measure-



ments at the frequency at 1.0 GHz. The measured C60
value of the radio-wave attenuation length of
synthetic rock salt samples is 1080 m. The sam- 49, pp.553- 556, 2005. 7
ples from the Hockley salt mine in the United
States show attenuation length of 180 m at 1 GHz, 2.3mm C60
and then we estimate it by extrapolation to be as
long as 900 m at 200 MHz. The results show that C60
there is a possibility of utilizing natural massive C60
deposits of rock salt for a UHE neutrino detector. ( )
A salt neutrino detector with a size of 2x 2x 2 C60
km3  would detect 10 UHE neutrino/yr gen-
erated through the GZK.
K. Matsushita, H. Matsukawa and N. Sasaki : “Atomic

scale friction between clean graphite surfaces”, Solid

State Communications, 136 , pp.51-55, 2005. 6 C60
This is one of works of “friction” in nano-me- 2005 4 11 pp.18-21,
chanics. We investigate atomic scale friction be- 2005. 4

tween clean graphite surfaces by using molecular
dynamics. The simulation reproduces atomic
scale stick-slip motion and a low frictional C60
coefficient, both of which are observed in experi-
ments using frictional force microscope. It is
made clear that the microscopic origin of low fric-
tional coefficients of graphite lines on the honey-
comb structure of each layer, not only on the weak

interlayer interaction as believed so far.

K. Miura, D. Tsuda and N. Sasaki : “Superlubricity of
C60 Intercalated Graphite Films”, E-Journal of Sur-
face Science and Nanotechnology, 3 , pp.21-23, 2005. 1
C60 vol.25, pp.780-786, 2004.12

This is one of works of “friction,” especially
“superlubricity,” in nano-mechanics. The fric-
tional behavior of the C60 intercalated graphite
films with a large size of 2.3x2.3mm2 is reported.
The C60 intercalated graphite films consist of al-
ternating close-packed C60 monolayers and
graphite layers (graphenes), and thus infinite , C60
sliding planes are formed between each C60 C60
monolayer and graphene. The intercalation of
C60 molecules into graphite films results in su-
perlubricity where both static and dynamic fric-

tional forces are observed to be zero.
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various EO crystals, that three kinds of EO crys-
tal configurations are suitable for the FP resona-
tor. One of these is applicable to the isotropic
crystals, point groups 23 and 43m, another well
fits for the uniaxial EO crystals, point groups
C, Vol.J86-C, pp.83-85, 2003 42m,3m and 4mm, and the other fits for the bi-
axial crystal, point group mm2 and for the point
group 3m. The EO crystals suitable for the FP
resonator are as follows; ferroelectric crystals,

such as LiNDbOs, LilOs, BaTiOs and sillenite

compounds, such as Bii2SiO20 and Bi12TiOz0, and

LiNbO3
60.15°
compound semiconductors, such as GaAs and
GaP.
K. Takizawa “ Analysis of electro-optic crystal-based
Fabry-Perot etalons for high-speed spatial light

modulators”, Appl. Opt., Vol.42, pp.1052-1067, 2003 , Vol.40, pp.73-78, 2003

The use of electrooptic (EQ) crystal-based
Fabry-Perot modulators (FPMs) as high-speed
spatial light modulators is proposed. The FPMs
operate with an extremely low drive voltage and a
high extinction ratio. It is revealed by analysis of
both the linear EO effect and the inverse piezo-
electric effect of various EO crystals that three
kinds of crystal configuration are suitable as
FPMs. One of these is applicable to isotropic
crystals, point groups 23 and 43m, and the others
are better suited for uniaxial EO crystals, point
groups 42m and 3m. Typical EO crystals suitable
as FPMs are ferroelectric crystals such as LiNbOs,
LiTaOs, and LilOs and sillenite compounds such
as Bi125i020 and Bi12GeO20 as well as compound

semiconductors such as GaAs and GaP.

, Vol.40,

pp.57-72, 2003

An electro-optic (EO)-crystal-based Fabry-Perot
(FP) resonator, which is suitable for a high-speed
spatial light modulator, is proposed. The FP
resonator serves as a light modulator with an ex-
tremely low drive voltage and a high extinction
ratio. It is revealed, by analyzing both the linear

EO effect and the inverse piezoelectric effect of
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This paper presents an ultra high-definition
image recording and a display system which in-
clude a laser-beam writing system, a Ti-sapphire
laser and a Michelson interferometer. The la-
ser-beam writing system, which records ultra
high-definition images to a medium of oxide sin-
gle crystals with a limiting resolution of 500
lines/mm, consists of a He-Cd laser, an Ar ion la-
ser, light modulation vibronic CW solid-state la-
ser with a tunable wavelength range of 690-1005
nm and a peak power of 1.05 W at 740 nm. The
Michelson interferometer consists of a precision
interferometer and a computer-controlled meas-
urement system. The outlines of these devices are
described with brief experimental results, such as
a laser-beam defocusing phenomenon in a
guest-host type liquid crystal cell and the precise
measurement of an electro-optic coefficient rs3 of
LiNbOs3 crystal.

C, Vol.J87-C, pp.276-277, 2003
LiNbOs3



H. Kikuchi, T. Fujii, M. Kawakita, H. Hirano, H. Fu-
jikake, F. Sato and K. Takizawa @ “High-definition
imaging system based on spatial light modulators
with light-scattering mode”, Appl. Opt. 43, pp.132-142,
2004

We have developed a prototype high-definition
imaging system using polymer-dispersed liq-
uid-crystal (PDLC) light valves, which can
modulate depolarized light with high spatial
resolution and exhibit a high optical efficiency,
base on the light-scattering effect. We fabricated
high-definition light valves with a fine poly-
mer-matrix structure in a PDLC film by control-
ling the curing conditions used during the pho-
topolymerization-induced phase separation and
formation process. This device has excellent
characteristics, such as a high resolution, with 50
Ip/mm for a limiting resolution and greater than
20 lp/mm at the 50% modulation transfer func-
tion point, and a reflectivity of greater than 60%.
An optically addressable full-color projection dis-
play was designed, consisting of three PDLC light
valves, a Schlieren optical system base on
shift-decentralization optics with a xenon lamp
illumination and input-image source with 1.5
million pixels, including electrical image, com-
pensation of the gamma characteristics. We suc-
ceeded in displaying pictures on a 110-inchscreen
with a resolution of 810 TV lines and aluminous
flux of 1900-2100 American National Standards

Institute lumens.

Vol.41, pp.21-27, 2004

This paper describes novel longitudinal light
modulators using LiNbOs (LN) single-crystal. The
operation principle of the device is based on the
electro-optic (EO) and inverse-piezoelectric (IP)
effects. LN crystal is optically uniaxial and be-
longs to point group 3m of trigonal crystal. It has
large EO coefficients rss, rs1 and a large piezo-

electric constant dis. It was found from the

analysis of the optical phase change caused by the
EO and IP effects in the LN crystal that -60.15°

Z-cut structure is the most suitable for the longi-
tudinal light modulator because three optical co-
efficients mentioned above are efficiently con-
tributed to the modulation. Experimental results
using several Z-cut LN crystals with different

cut-angle supported the analytical results.

vV
, LST33-10,

pp.69-75, 2004. 6

This paper describes a TV camera system that
automatically picks out exclusive images of oil
floating on the surface of the sea. The system in-
cludes two band-pass filters (BPFs), two charge
coupled device (CCD) arrays and a difference
signal yielding circuit. The operating principle is
based on the fact that, due to the multiple-beam
interference from the oil film, there is a marked
difference of intensity between light reflected
from the surface of the sea and that from an oil
film. Two types of BPF, i.e., a space-invariant BPF
and a space-variant BPF, were investigated and it
was found that the space-variant BPF was far
superior to the space-invariant BPF. This paper
also describes a difference-signal adjustment
circuit that compensates the non-uniformity
based on the spectral distribution of sunlight en-
ergy and the wavelength response of the CCD

arrays.

, EID2004-22,

Vol.104, pp.33-36, 2004

N. Saito, K. Takizawa and T. Kurokawa : “Interfer-



ence-enhanced imaging for detecting oil layer floating
on the water”, Sensor and Actuators A Vol. 109, pp.
195-201, 2004. 8

High-contrast imaging of thin oil layer on the
water has been proposed as subtraction of two
images taken through different band-pass filters.
There is brightness difference in the part of the
oil between two pictures taken using two
band-pass filters with different center wave-
lengths because of the interference effects. On the
other hand, there is not large brightness differ-
ence in the part of the water without the oil. Sub-
traction of one picture from the other can make
the part of the oil brighter than that of the
surface of the water. Calculation of the brightness
and primitive experiments of the imaging have
been shown that enhancement in the contrast is
obtained and is useful for the oil layer detection

on the water.

H. Kikuchi, H. Sato, H. Yamada, M. Kawakita, K.
Takizawa and H. Fujikake : “Morphological investi-
gation of liquid crystal/polymer mixtures induces by
patterned ultraviolet light”, J. Photopolymer Science
and Technology, Vol. 17, No. 2, pp. 333-340, 2004. 8

The morphology of polymer-walls in liquid
crystal/monomer mixtures, produced by irradiat-
ing selective areas of a cell with non-uniform ul-
traviolet (UV) light irradiation through a pho-
tomask to induce phase separation by photo-
polymerization, have been investigated using
both optical and scanning electron microscopy. It
was found that it is possible regulate the mor-
phology of the polymer-wall by controlling the
photopolymerization process which occurs during
in two-phase region. The mechanisms of poly-
mer-wall formation are complex, including local

photopolymerization and diffusion processes.

H. Kikuchi, H. Yamamoto, H. Sato, M. Kawakita, K.
Takizawa and H. Fujikake : “Geometric control of

liquid crystal alignment in T -cells”, 2004 Interna-
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tional Symposium on Organic and Inorganic Elec-
tronic Materials and Related Nanotechnologies
(EM-NANO 2004), The Japan Society of Applied
Physics, P-21, p.109, Niigata, Japan, 2004. 6

T

We demonstrate a novel design for a pi-cell us-
ing an in-situ fabricated micro-celled structure,
which comprises of polymer walls that can be
stabilized into a bent configuration. These cells
are formed from a mixture of UV-curable mono-
mer and liquid crystal (LC) by a local photopoly-
merization process using non-uniform UV irra-
diation through a patterned photomask. We found
that it is possible to regulate the morphology of
the polymer walls by controlling the polymeriza-
tion process during the curing stages in the
two-phase region. In a pi-cell containing a large
number of micro-celled polymer structures, which
were arranged in a square grid consistent with
the photomask pattern, the bend alignment of
the liquid crystal was stabilized by a
three-dimensional alignment effect base on both
the interfaces with polymer walls and the con-
ventional surface-alignment layers on the sub-
strates. This device exhibits great potential for
many applications, since there is no need for an
initialization voltage to induce the splay-bend
transition and no operating bias voltage is re-

quired to maintain the bends.

, Vol.41,

2004

Conventional electro-optic (EQ) devices have
been designed based on only the EO effect, and
the inverse-piezoelectric (IP) effect has been ig-
nored. In the case of bulk EO devices that control
the retardation between the ordinary ray and the
extraordinary ray, there is hardly any problem in
defiance of the IP effect. However, for waveguide
devices which control only the ordinary or ex-
traordinary ray, the longitudinal IP effect that
changes the optical path length in the EO crystal
is important as well as the EO effect. In this pa-

per, electro-optically induced phase shifts of light



propagating in isotropic and uniaxial EO crystals
are analyzed in consideration of both of the EO
and IP effects. Various crystal configurations are
summarized with particular attention to optical
communication and optical image processing ap-

plications.

M. Kawakita, K. Iizuka, R. Iwama, K. Takizawa, H.
Kikuchi and F. Sato: “Gain-modulated Axi-Vision
Camera (high speed high-accuracy depth-mapping
camera”, Opt. Express, Vol. 12, No. 22, pp.5336-5344,
2004.11

Axi-Vision

We describe a novel real-time depth-mapping
camera, the Gain-modulated Axi-Vision Camera,
where pulse laser light is combines with a
gain-modulated camera. Depth resolution of 2.4
mm was obtained, which is higher than the reso-
lution of the previously reported depth-mapping
Axi-Vision Camera. Pixel-by-pixel depth informa-
tion of 768 x 493 pixels is obtainable at one half of
the video frame rate (15 Hz). A short movie clip is
attached that illustrates the depth measurement
operation. The merits of the Gain-modulated
Axi-Vision Camera are high-resolution, real-time
operation, and a relatively simple optical system.
These merits primarily arise from the ultra-fast

exposure time using a pulse laser diode.

7ZnS:Mn
, EID2004-59, pp.29-32,
2005. 1
Mn 7ZnS
7ZnS:Mn X
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H. Kikuchi, H. Yamamoto, H. Sato, M. Kawakita, K.
Takizawa and H. Fujikake : “Bend-mode liquid crystal
cells stabilized by aligned polymer walls”, Jpn, J. Appl.
Phys., Vol. 44, No. 2, pp. 981-989, 2005.2

We have studied ways of stabilizing the bend
configuration in T -cells by forming polymer
walls. This novel device with polymer walls,
which makes an initial splay-bend transition
unnecessary, incorporates minute structures fab-
ricated by applying the processes of local photo-
polymerization-induced phase separation and
electric field orientation. In fabricating the device,
a mixed solution of nematic liquid crystal and
an ultraviolet (UV)-curable liquid-crystalline
monomer was subjected to an electric field to in-
duces the bend transition, and UV light was il-
luminated on selected regions in this mixed solu-
tion to cause photopolymerization, so that minute
aligned polymer walls could be selectively formed
inside the device. We examined the operation of
the device and found that the bend-alignment
cells performed basic functions in the stable bend
state, and that this state can be maintained even
if the cells are set to a small pre-tilt angle, such as
1° .

L. Jin, K. Takizawa, Y. Otani and N. Umeda :
“Multi-wavelength Mueller matrix polarimeter”,
Optical Review, 12(7), pp. 281-286, 2005. 8

The retardation of two quarter-wave plates de-
signed for a suitable wavelength decreases or in-
creases in accordance with the wavelength of in-
put light beam. Compensating the shifted retar-
dation at each measurement wavelength allows
us to get Mueller matrices of samples at different
wavelengths without exchanging the plates. Ini-
tial orientation errors of two plates and analyzer,
which keep constant through all wavelengths, are
also taken into the consideration. The availability
and accuracy of this polarimeter is assessed by
measurement of a quarter-wave plate designed

for 632.8nm wavelength. The results show that



this system is very attractive to measure optical

properties and dispersion in samples.

L. Jin, Y. Yoshida, and K. Takizawa : “Development of
television camera for detecting oil film floating on the
ocean”, Proc. Proc. of SPIE, 6024, pp. 24-32, 2005. 8
HICEHE - RE R A D
A television camera system, which automati-
cally picks out exclusive images of the oil at real
time, is described. This system essentially con-
sists of two optical band pass filters (BPFs), two
CCD cameras and image processing software.
Due to the multiple-beam interference resulted
from the oil film, there is a marked difference of
intensity between light reflected from the surface
of the sea and that from oil film. By obtaining
these different images, the place with oil can be
distinguished. Emphasis of our work is to com-
pensate the effect of dispersion of sunlight inten-
sity and CCD’s quantum efficiency on oil film de-
tection probability. Laboratory experiments using
static glass coated with Al20s film have been
conducted. The experimental results showed that
sensing probability is dependent on the sample
thickness, and greatly on the incident angle. This
result is agreed quite well with the simulation

done our coauthors in earlier work.

T. Tsubomura, S. Enoto, S. Endo, T. Tamane, K. Ma-
tsumoto and T. Tsukuda : “Synthesis, Structure,
Spectroscopic Properties, and Photochemistry of
Homo- and Heteropolynuclear Copper(I) Complexes
Bridged by the 2,5-Bis(2-pyridyl)pyrazine Ligand”,
Inorg. Chem., Vol. 44, No. 18, pp. 6373-6378, 2005. 9
HICEH @ 2,5-ER@Q-E Y VL) BTV TRIGLIER
FBRONT n ZREODHEEO G, Wik, 5k
P, b
Cu(D-Cu(M and Cu(D-Ru(l) dinuclear com-
plexes bridged by the 2,5-bppz (2,5-bis (2-pyridyl)
pyrazine) ligand have been prepared and charac-
terized including the X-ray crystallographic study of
the dinuclear [{Cul(PPhs)a}o( 1 -2,5-bppz)] (PF) 2 *
2CH3Cl complex : a = 13.974(2), b = 13.993(2), ¢ =
13.537(2) A 5 o= 101.98(1), B= 103.22(1), v=
113.90(1) ; triclinic, P1, Z = 1. The trinuclear

{opy)2Rull( 1 -2,5-bppz)}2Cull (PFe)s complex was
also prepared, and the structure of the complex in
solution was studied by spectrometric titration.
The dinuclear Cu() complex and [(bpy):Rull (u
-2,5-bppz) Cul(PPhs):](PFe)s show photolumines-
cence in the solid state, which should arise from
MLCT states. Photochemical oxidation of the
trinuclear RulaCu! complex occurs in the pres-
ence of oxygen to give a RullaCul! complex. The
MLCT states and the redox reaction in the excited
state are discussed.

[ Reprinted with permission from Inonganic
Chemistry. Copyright 2005 American Chemical
Society.]

S. Sakamoto and M. Tomiya: “ Stochastic Mechanical
Approach to Electron Transfer in Acene Molecules”,
Thin Solid Films, vol.464/465, pp.433-436, 2004.10
By using stochastic mechanical simulations, we
numerically investigate electron transfers in oli-
goacenes (anthracene, tetracene and pentacene).
These m-conjugated oligomers are applied to or-
ganic devices and the performance depends on the
electronic transfer properties. From quantum
mechanical or quantum chemical calculations,
estimation of the transport properties have been
so far discussed via transfer integrals. Stochastic
mechanics provide the quantum motion of elec-
trons from the wave functions. From the analysis
of the quantum motion of electrons, we calculate
some dynamical properties, such as mean-square
displacement relating with the mobility and the
electron transfer rate between two anthracenes.
Our dynamical approach is efficient and practical
and especially important for analysis of molecular

or nanoscale devices.

M. Tomiya, S. Sakamoto, H. Inoue and N. Yoshinaga :
“One-Dimensional Conservative System with
Quantum Level Statistics of Gaussian Orthogonal
Ensembles”, Progress of Theoretical Physics Supple-
ment, 157, pp.156-159, 2005. 4
We numerically study quantum mechanics of
one-dimensional (1D) time-independent system

whose energy level statistics obeys the Gaussian



orthogonal ensemble. 1D conservative systems
are known to be integrable. However, at least
numerically, it is also shown that we can con-
struct the potential for the Schrédinger equation
that reproduces a finite number of given energy
levels of chaotic regime, e.g., the random matrix
theory. In this work a potential is constructed
numerically by the standard gradient method.
The more energy levels of chaotic regime we take,
the more complicated and finer the ripples of the
potential become. Then the potential has fractal
structure at high energy limit and its fractal

dimension is determined to be d=1.7.

M. Tomiya, S. Sakamoto and N. Yoshinaga : “Quan-
tum Level Statistics of Gaussian Ensembles in
One-Dimensional Conservative System”, , 84,
No.3, pp.443-444, 2005. 6

dressing

1.7

M. Tomiya, N. Yoshinaga, S. Sakamoto and A. Hirai :
“A Large Number of Higher-Energy Eigenvalues of a
Huge Dimensional Matrix for a Quantum Chaotic
Study of a Quartic Potential”, Computer Physics
Communications, 169, pp.313-316, 2005. 7
A system of two quartic oscillators coupled by a
quartic perturbation is numerically studied for
quantum mechanical eigenvalues and classical
periodic orbits. The coupling strength serves as a
control parameter to simulate the transition from
integrable to chaotic regimes. In order to obtain
higher-energy eigenvalues of a huge dimensional
matrix, the Lanczos method and the equi-energy
method are investigated for a practical use.
S. Baba, Y. Yamaguchi, M. Ogawa and T. Nakano :
“Two critical events observed on Cu films on glass

substrate in the microscratch test ”, Adhesion Aspects

50

of Thin Films, Ed. K.L. Mittal, vol. 2, pp. 203-213, VSP,
Netherland, 2005. 4

Copper films of 100-200 nm thickness were
deposited on a Corning 7059 glass substrate. The
adhesion was examined with a vibrating micro-
scratch tester, employing diamond styli with tip

In the friction signal
measured during progressive scratch load, two
types of film failures could be detected. The na-
ture of the failures, especially their dependence
on the film thickness and the stylus tip radius,
was studied in detail. When a stylus of
radius was employed, the critical loads for both
failures increased as the film thickness increased.

m-
ployed, the critical load for the first failure de-
creased as the film thickness increased, while the
critical load for the second failure increased with
the film thickness. We speculated that the first
failure corresponded to the failure at the surface
of copper films. Therefore, we employed a
nano-indentation hardness tester in order to
examine the film surface hardness. The result
showed that the film hardness decreased as the
thickness increased. On the other hand, the sec-
ond failure corresponded to the cohesive failure in
the film, which was scraped off from the substrate
surface. The observations demonstrate that the
choice of tip radius and a careful inspection of the
scratched trace are important in the scratch ex-
periment. reprinted by courtesy of Brill Academic
Publishers

X
Si In
, 48 ( 3 ), pp.121-123,

2005. 3

The island structure of indium has been inves-
tigated by employing the depth profile measure-
ment of XPS. Indium films of 30~180 nm (in mass
thickness) were deposited on silicon substrate by
vacuum evaporation at 80 °C. The island struc-

ture was confirmed by AFM as the substrate



surface was filled with islands. In an XPS appa-
ratus, films were sputter-etched with Ar ion to
obtain the depth profile. On plotting the XPS
signals of In and Si against the sputter time
normalized by the deposited amount, the depth
profiles of films of various thicknesses were found
to have a curve in common. We can explain this
universal relation by a model in which the islands
of a same form completely cover the substrate
surface, and shrink as they are sputtered keeping
their similarity. The agreement of the experi-
mental result with our model also suggests that
the In islands do not change their form during the

growth.

T. Nakano, H. Mizuhashi and S. Baba * Transition of
Roughness Evolution in Cu-In Alloy Films by the
Formation of Intermetallic Compounds” , Jpn. J. Appl.
Phys. Vol.44, No.4A, pp.1932-1938, 2005. 4

The evolution of the surface morphology of

Cu-In alloy film has been studied with an atomic

S. Uehara, K. Kubota, K. Nagaoka, S. Yoshida and T.
Matsubara : “Dependence of Selective Anodization
Characteristics on Silicon Substrate Orientation”,

phys. stat. sol. (c), Vol. 2, No. 9, pp.3389-3393, 2005

Selective anodization characteristics of p -type
Si were studied for substrates with 3 different
orientations: (100), (110) and (111). Temporal
evolution profiles of the etching front of periodic
porosity modulated anodization were visualized
by SEM and revealed the influence of anisotropy.
The shape of Si fine structures formed by selec-
tive etching using circular mask patterns was
strongly affected by etching anisotropy. Fine
structures formed on (100) and (111) substrates
possessed tips with structures reflecting the
crystallographic symmetry of each wafer. The
aspect ratio of tips formed on the (111) substrate
was higher than those formed on the (100) sub-
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force microscope (AFM). Samples of Cu-In were
prepared by sequential vacuum deposition: cop-
per of 10 40 nm was deposited first on a glass
substrate, and the deposition of various amounts
of indium followed so as to make the indium
composition between 0 75 at.%. Samples were
prepared under three different conditions: A) de-
posited at room temperature (RT); B) deposited at
RT and annealed at 120 °C in vacuo; and C) de-
posited at 120 °C. The series A and B showed a
0.3

while the atomic ratio In/Cu was less than 2. The

growth with a dynamical exponent a of

formation of Culng intermetallic compound was
observed by XRD as the atomic ratio approached
2. After that, the 4 suddenly increased to 0.7.
The latter growth is attributed to the segregation
of excess indium atoms to form cap-shaped is-
lands, which has also been confirmed by XRD. In
series C, the roughness initially increased more
rapidly as & 0.7 and decreased above In/Cu 1.
It showed a minimum at In/Cu=2 and finally in-
creased again with & 0.7 by forming indium is-

lands as in series A and B.

strate. The origin of the higher aspect ratio of tip

formation is also attributed to etching anisotropy.

, Vol.46, No.SIG 1(PRO 24),
pp.19-27, 2005. 1
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M. Kamada, K. Kurosawa, Y. Ohtaki and S. Okamoto :
“A Network Game Based on Fair Random Numbers”,
IEICE Transactions on Information and Systems,
Special Section on CyberWorlds, Vol.E88-D, No.5,
pp.859-864, 2005. 5
A compromising technique is proposed for de-
terring clients from cheating by robot players in
skill-based realtime network games. This tech-
nique is to inject a fair random noise into the
manual input for a real-time game modeled as a
chaotic dynamical system. The fair random noise
is determined by means of the bit commitment
protocol so that neither host nor client can control
the noise in their favor. A scenario possibly plot-
ted by a robot player for its victory may be spoiled

by slight noise injection because of the sensitivity

of chaotic systems to the input. The noise injec-
tion brings a luck-based factor into a skill-based
game. In this sense, the technique proposed in
this paper is not a solution but a compromise for
the inherent problem of robot players with the
skill-based network games. An example imple-

mentation of pinball is presented.

S. Okamoto, T. Hashimoto, M. Kamada and T. Yone-
kura : “Easy Creation of Network-based Interactive
Animations using Islay” , IEEE Pacific Rim Confer-
ence on Communications, Computers and Signal
Processing (PACRIM'05), pp.412-415, 2005. 8

(©2005 IEEE. Personal use of this material is
permitted. However, permission to reprint/republish
this material for advertising or promotional pur-
poses or for creating new collective works for re-
sale or redistribution to servers or lists, or to re-
use any copyrighted component of this work in
other works must be obtained from the IEEE.]

This paper describes an implementation of our
tool for authoring network-based interactive an-
imations. The tool is named Islay. The interactive
animation addressed in this paper is one of com-
puter animations whose scenario is varied ac-
cording to key and mouse inputs by viewers. An
animation made by the tool is constructed as a
collection of characters. The behavior of a char-
acter is defined by a state-transition diagram.
The GUI editor makes it possible to create a sim-
ple animation by mouse manipulation within half
a minute, if the prepared pictures are used.

The animation interpreter in the tool serves
multi viewers who operate each network
-connected computer. The core routine of the in-
terpreter runs on each viewer's computer in this
case. The communication between the computers
is implemented using our software DSM (Dis-
tributed Shared Memory) library. This paper
shows the implementation details of the inter-
preter, as well as the brief overview of the rest of

the tool.
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, GS12-3, pp.966-972,

MPI



GS19-4, pp.1130-1135, 2005. 9
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R. Sasaki, M. Takubo and M. Kai * Implementation
And Evaluation of Autonomic Distributed Processing
System Using Mobile Agent”, Proc. of IEEE Pacific
Rim Conference on Communications, Computers and
Signal Processing(PACRIM'05), pp.237-240, 2005. 8

©2005 IEEE. Personal use of this material is
permitted. However, permission to reprint/republish
this material for advertising or promotional pur-
poses or for creating new collective works for re-
sale or redistribution to servers or lists, or to re-
use any copyrighted component of this work in
other works must be obtained from the IEEE.

According to dynamic changes of a system, an
autonomic distributed processing system can
automatically distribute tasks efficiently, and can
reissue the lost task. The mobile agent is suitable
in order to realize such a system. In this research,
the function of the mobile agent system,
AgentSpace, was extended and used. The agents
to support processing user tasks efficiently have
been implemented. For evaluation of our system,
SPMD-type multithreaded program of traveling
sales-person problem in case of 13 cities was used,
and as a result of executing by four heterogeneous
PCs, as compared with the time of executing by
one PC, the processing time was shortened to

about 35.5% on the average.

Web
, Vol.42,
No.1, pp.51-55, 2005. 6
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Y. Kanda : “Simulation of Oblique Impact of a Tennis
Ball on a Rigid Flat Surface”,The Impact of Technol-
ogy on Sport (Edited by A. Subic and S. Ujihashi),
ASTA, pp.459-465, 2005.9

Although the role of ball-spin in tennis is ex-
tremely important, the phenomena of the oblique
impact seem difficult to understand. For the sake
of the accurate investigation of these phenomena,
the finite element procedures were developed.
After the experimental verifications of developed
programs were carried out, the oblique tennis-ball
impact with spin on a rigid flat surface was
studied precisely. For various values of the inci-
dent velocity, angle and spin the variations of the

rebound ones were examined.

M. Ishizuka, M. Aida and S. Kuribayashi :
“Measurement-based evaluation of TCP throughput”,
IEICE TRANS.COMMUN., Vol.E87-B, No.12, pp.3637
-3649, 2004.12

CP

Since the TCP is the transport protocol for most
Internet applications, evaluation of TCP throughput
is important. In this paper, we establish a
framework of evaluating TCP throughput by
simple measurement. TCP throughput is gen-
erally measured by sending TCP traffic and
monitoring its arrival or using data from cap-
tured packets, neither of which suits our proposal
because of heavy loads and lack of scalability.
While there has been much research into the
analytical modeling of TCP behavior, this has
been concerned with the relationship between
modeling and measurement. We thus propose a
lightweight method for the evaluation of TCP
throughput by associating measurement with

TCP modeling. Our proposal is free from the



defects of conventional methods, since measure-
ment is performed to obtain the input parameters
required to calculate TCP throughput. Numeri-
cal examples show the proposed framework's ef-

fectiveness.

H. Midorikawa * The Performance Analysis of Port-
able Parallel Programming Interface MpC for SDSM
and pthread” , Proc. of IEEE/ACM International
Symposium on Cluster Computing and the Grid
(CCGrid2005), Fifth International Workshop on Dis-
tributed Shared Memory (DSM2005), 2005. 5
SDSM
MpC

©2005 IEEE. Personal use of this material is
permitted. However, permission to reprint/republish
this material for advertising or promotional pur-
poses or for creating new collective works for re-
sale or redistribution to servers or lists, or to re-
use any copyrighted component of this work in
other works must be obtained from the IEEE.

In parallel programming model, MPI seems to
have established its position, and OpenMP is ex-
tensively investigated as the next standard.
However, OpenMP is not so efficient for clusters.
Using OpenMP on clusters causes more per-
formance degradation than using SDSMs directly,
because most of the OpenMP implementations for
clusters use SDSMs in their under layer. This
paper presents the performance evaluation of new
portable parallel programming interface MpC,
Meta process C. It is a minimal extension of ANSI
C and its API also becomes a universal API for
various SDSMs and pthread. The MpC is based
on Meta Process Model. The Meta Process Model
is a parallel programming paradigm based on a

hierarchical shared memory model and an ex-

, Vol.41, No.2, pp.45-46, 2004.12

10
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plicit description of parallelism. The model in-
troduces ’shared’ data that can be accessed by all
processes in one Meta Process and distinguishes
process-local and process-shared data explicitly.
Using a hierarchical data scope, the process-local
data are practically prohibited to be accessed by
other processes. The paper summarizes the model
feature, and compares performance and produc-
tivity of MpC with other languages, OpenMP and
UPC. It also proves good portability of MpC pro-

grams for clusters and shared memory machines.

MpC
,Vol.46
No.SIG4(ACS9), pp.69-85, 2005.3
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pthread MpC
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Vol.42, No.1, pp.1-6
2005. 6
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T. Ishigohka, T. Tsuchiya, Y. Adachi, A. Ninomiya, N.
Yanagi, K. Seo, H. Sekiguchi, S. Yamada, S. Imagawa
and T. Mito : “AE Measurement of the LHD Helical
, IEEE Transactions on Applied Superconduc-
tivity, Vol.15, No.2, pp.1423-1426, 2005.6
LHD AE
AE signals from the helical coils of the LHD
(Large Helical Device) system at NIFS (National
Institute of Fusion Science, Gifu, Japan) are
measured in order to monitor the state of the su-
perconducting coils. Four AE sensors are attached
on the surface of the vessel containing the helical
coils, and preamplifiers are installed close to the
sensors in the area with a leakage magnetic field
of about 0.02 T. The measuring system is re-
motely controlled by PCs via a LAN system. The
AE signals are recorded and analyzed. Their re-
lation with the balance voltage signal of the coil
has been investigated. The obtained experimental
result shows that (1) the AE signals have been

successfully recorded despite the leakage mag-



netic field on preamplifier, (2) the AE signal
shows a good correlation with the balance volt-
ages, (3) the AE signal is observed only when the
excitation current is changing, (4) the pattern of
the observed AE signal is stable for each excita-

tion pattern.

M. Inaba, A. Ninomiya, T. Ishigohka, H. Tanaka, M.
Furuse, K. Arai and M. Umeda : “Fundamental Char-
acteristics of a 200A-Class HTS Reactor”, IEEE
Transactions on Applied Superconductivity, Vol.15,
No.2, pp.2007-2010, 2005. 6
2000A
We have been studying a pancake-type HTS
coil with a low loss and a high current capacity in
order to develop a reactor for a L.C resonance-type
fault current limiter. Double-pancake coils wound
by Bi2223 tape wire are adopted as a unit coil for
the reactor. In the double-pancake coil, two
Bi2223 tapes are wound in parallel to each other
to obtain a high current capacity. Besides, a
stainless steel wire is co-wound with the Bi2223
tapes in order to increase the mechanical
strength. The reactor is designed as an air-core
type one to obtain a constant inductance. 12 unit
double-pancake coils are manufactured. They are
located in a toroidal shape in order to obtain
symmetry. 12 unit coils are connected in
“3-parallel/4-series” mode. The critical current,
the AC loss, and the current sharing ratio be-
tween the unit coils are measured. From the ex-
perimental results, it has been confirmed that the
current sharing among the 3 parallel circuits is
uniform, in spite of some deviations between the

critical currents of each unit coil.

’

, Vol.125, No.7, pp.421-424
2005. 7
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CFSI

Vol41 No.3 pp.161-166 2005. 6

The present study examines efficient input
methods for data obtained from the CFSI (Cu-
mulative Fatigue Symptoms Index) questionnaire.
The data consist of 81 ‘o’ or < ’ (yes or no) marks
per sheet, in which the number of ‘c ’s is usually
far fewer than the number of ‘x ’s. The following
three methods were evaluated: A) Subjects input

s

‘1’ or ‘2’ instead of ‘o’ or X ’ using a numerical

keypad; B) Subjects input the question numbers

s

marked with ‘o ’ using a numerical keypad; C)
Subjects click on the boxes next to the question
numbers marked with ‘o ’ using a mouse. The 43
subjects from age 20 to 24 years were divided into
two groups: 18 subjects who could touch-type and
25 subjects who could not. Each subject was then
asked to input 15 sheets of data using each of the
three methods. The results are summarized as
follows.

1) A numerical keypad was superior as an input
method to a mouse whether the subjects could
touch-type or not.

2) For both groups, the most efficient method of
input changed from method B to method A as the
number of ‘o ’s to be entered increased. The
turning point in the number of ‘0 ’s was 17 for

touch-typists, and 15 for non-touch-typists.

16 RAMP

pp.1-16 2005.10
The number of hospitals in Japan exceeds
10,000, and every month nurses are scheduled to

shifts in about 30,000 units in total. There is se-



rious demand for automating this scheduling task.

In this paper, we introduce a mathematical pro-
gramming formulation of the nurse scheduling
problem in Japan, and develop a meta-heuristic
approach to solve the problem. This scheduling
problem is a hard combinatorial problem due to
tight constraints involving such factors as the
skill level of a team, the need to balance workload
among nurses, and the consideration of nurses’
preferences, even though the number of the
nurses to be scheduled is not large, at between 20
and 40. The performance of our approach is
demonstrated by the successful solution of data
taken from actual scheduling problems. The pro-
posed model and approach can be adapted for the
majority of hospitals in Japan, as well as for some
hospitals in other countries, and is likely appli-
cable to many other scheduling problems in the

fields of business and logistics.

A. Tkegami * Scheduling doctors for night duty” ,
Modelling Efficiency & Quality in Health Care (Pro-
ceedings of the 29th Meeting of the EURO Working
Group on Operational Research Applied to Health
Services), pp.135-145, 2004.10

In this paper we deal with the problem of
scheduling doctors to night duties at hospitals.
Every month, doctors usually work several night
duties in addition to their usual day duties in
Japan. The appropriate number of doctors and
skill level must be assigned to every night duty
while balancing the workload among the doctors.

The constraints of this problem are of

block-angular structure. This structure consists
of diagonal blocks of constraints for a specific
doctor that can be dealt with independently
without a set of linking constraints. We deal with
this problem as a variant of the nurse scheduling
problem and we solve it by an algorithm based on
the ‘Subproblem-centric approach’ for nurse
scheduling. This algorithm obtains good sched-

ules efficiently.
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, Vol. 1, No. 1, pp. 41-50, 2005. 3
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Vol.59 No.9 pp.1313-1316 2005.9

Using a digital camera with a fisheye lens, we
measured the incident light at the surface of a
mobile display in 112 different environments, in-
cluding outdoor and indoor environments, and the
interior of a car. The data were analyzed the some
typical environments in which mobile displays
are used. The results were used to evaluate the
clarity of reflective or transflective LCDs and to
establish a method for measuring the reflection

properties of mobile displays.

Y. Saito, T. Nishizawa and M. Hamaguchi “A Study

on the reaction between chlorine trifluoride gas and
glass-like carbon”, Applied Surface Science, Vol.
240/1-4, pp. 381-387, 2005. 1

The reaction between glass-like carbon (GC)
and chlorine trifluoride (C1Fs) gas was investi-
gated with weight measurements, surface analy-
sis, and gas desorption measurements, where the
ClFs gas is used for the in-situ cleaning of tubes

in silicon-related fabrication equipment. From



Auger electron spectroscopy and xray photoelec-
tron spectroscopy measurements, a carbon
mono-fluoride, -(CF)u-, film near the surface of GC
is considered to be grown onto the GC surface
above 400 Dby the chemical reaction with ClFs,
and this thickness of the fluoride film depends on
the temperature. The grown fluoride film de-
sorbs by annealing in a vacuum up to 600
Although GC is apparently etched by CIFs over
600 , the etch rate of GC is much lower than
that of SiC and quartz.

vol. 42, No.4, pp. 218-223,
2005. 8

Helium addition effects on the remote plasma
etching of silicon dioxide using anhydrous hy-
drogen fluoride were mainly investigated. The
etch rate of silicon dioxide with the He content of
60% becomes 8 times as that without He. The
maximum intensity of the optical emission from
the excited fluorine and the maximum value of
the electron density in the plasma are obtained at
the He content of 90%. Moreover, the decaying
factor of the electron density in the down-flow
plasma region decreases by the He addition. The

He addition effects are considered to be due to the

K. Tanaka, K. Taguchi, S. Iwata and H. Obara : “An
intermolecular quinone shuttle based on porphy-
rin-quinone recognition”, J. Porphyrins and Phthalo-
cyanines, Vol. 9, No 4, pp. 262-267, 2005. 8

The large difference in the binding affinity of
tetramethoxy-p-benzoquinone between 5,15-cis-
bis (ureidophenyl) porphyrin and its zinc-porphyrin
enables construction of a reversible system in
which tetramethoxy-p-benzoquinone moves be-
tween 5,15-cis-bis(ureidophenyl)porphyrin and its

zinc-porphyrin as a quinone shuttle and a nitrate
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increase of the plasma potential in the plasma ,
and due to the increase of lifetime of the radicals
induced by the collision with the matastable ex-

cited He in the down flow region.

vol.42, No.4, pp.229-

231, 2005. 8

Good hydrophilic properties of the surfaces of
glass substrates are required for the improve-
ment of cleaning process and adhesive properties
especially in flat display-panel industries. Sur-
face treatments by an atmospheric pressure re-
mote-plasma using nitrogen and oxygen gaseous
mixtures were applied to soda-lime glass,
boro-silicated glass, non-alkali glass, synthesized
quartz, and thermally grown silicon oxide films.
The contact angle and the density of carbon re-
lated contaminants are remarkably decreased for
all substrates by the treatments. We found,
however, the effects of the treatment on the car-
bon removal process for the quartz and the oxide
films are less than those for the other glass sub-
strates. We proposed a model of ultraviolet
light-enhanced surface reaction to explain the
dependence of hydrophilic properties on glass

substrates.

ion works as a chemical switch (Copyright 2005
Society of Porphyrins and Phthalocyanines).



