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Abstract: Several microtubule-associated proteins (MAPs), including mammalian MAP2,
MAP4, and T, share a repeated motif called the assembly-promoting (AP) sequence, and the
evolutionary relationship among the MAPs is claiming increased attention. In this report, we
first searched the protein database for AP sequence-bearing proteins using the MAP4 repeat
sequences as a query, and found some 600 proteins from 170 different species. We assessed
the authenticity of the detected sequences by manually aligning them along the consensus se-
quence, v-sk-gs-nikh-pggg. Interestingly, the AP sequence-bearing proteins were found only in
Bilateria, despite the importance of microtubules for all eukaryotes. The differentiation of the
AP sequence-dependent microtubule regulation likely followed the emergence of Bilateria in
biological evolution. Secondly, we closely inspected the resemblance of the AP sequences in the
MAPs from three mammals and one nematode. By carefully comparing the AP sequences of
the four MAPs, we discovered that the nematode MAP, PTL-1, is most similar to MAP4 among
the three, although it was originally identified as a t-like protein. From an evolutionary point
of view, the closer relationship of PTL-1 to the ubiquitous MAP4 is more reasonable than to a
protein restricted to mammalian brains.

Keywords: microtubule, microtubule-associated proteins (MAPSs), Assembly-Promoting (AP)

sequence

Introduction

Microtubules are major cytoskeletal components
that play important roles in multiple cellular events,
such as cell division, intra-cellar transport, and cell
movement”. These microtubule-mediated functions
are regulated by a variety of accessory proteins,
referred to as microtubule-associated proteins
(MAPs)*®, which include motor proteins, severing
factors, depolymerizing factors, stabilizing factors,
and others.

The mammalian MAPs, MAP1, MAP2, MAP4,
and t , are stabilizing factors: they bind to the
surface of microtubules, stimulate microtubule
assembly, and stabilize preformed microtubules™”.
Among them, MAP2, MAP4, and ¢ share structural
similarities, with distinct N-terminal projection and

C-terminal microtubule-binding domains'’. The
microtubule-binding domain is further divided into
three subdomains, the Pro-rich region, the Repeat
region, and the Tail region (Fig. 1), based on the
characteristics of their primary structures. We
and others have studied the functions of the three
subdomains' and concluded that their coordination
accomplishes the overall MAP activity'? .

The Repeat region has attracted much attention,
since the region contains a trio, quartet or quintet
of 18-amino-acid-residue repeated motifs, with
sequences that are more than 70% identical among
MAP2, MAP4, and < .

the motif sequence exhibited microtubule-binding
13, 14)

Synthetic polypeptides with

activity , and we named the motif the assembly-
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Fig. 1 Schematic primary structures of MAP4, MAP2, and < .

Repeat region.

promoting (AP) sequence'”.

Since the Repeat
region is essential for a MAP to bind properly to
microtubules, we hypothesized that MAP2, MAP4,
and t share a common microtubule-binding
mechanism mediated by the AP sequences. We
are presently performing comparative biochemical
analyses, using the microtubule-binding domains
of the three mammalian MAPs (Hashi et al.,
manuscript in preparation).

Meanwhile, various organisms besides those in
Mammalia reportedly express proteins containing
repeat sequences that are very similar to those
of the mammalian AP sequences'?. Since the
AP sequence itself is capable of binding to
microtubules™® | it is highly probable that those
AP-like sequence-bearing proteins function as
MAPs in their own organisms, and interact with
microtubules via a mechanism common to that of
the mammalian MAPs. Considering the biological
significance of microtubules and their regulatory
systems in eukaryotic cells, it is reasonable to expect
that a certain primitive MAP molecule emerged at
an early stage of eukaryote evolution. Currently, an
AP sequence-bearing protein is the most promising
candidate for the ancestral MAP, and the present-
day AP sequence-bearing proteins may be its
descendants. To investigate this idea, we are now
analyzing an AP sequence-bearing nematode MAP,
PTL-1, and examining its evolutional relationship
with the mammalian MAPs by comparing their
biochemical characteristics (Hashi et a/., manuscript
in preparation).

In this study, we tackled the evolutionary problem
by taking another approach, i.e., bioinformatics. We
performed a thorough investigation of the sequences
homologous to the AP sequence, using the protein
database, and discussed their relationship from a

T { |11 .

AP sequences are indicated by black boxes in the

phylogenetic point of view. We also made detailed
inter-molecular and intra-molecular comparisons
among the primary structures of the AP sequences
in MAP2, MAP4, t , and PTL-1.

Materials and Methods

All of the protein sequences were retrieved
from Uniprot (http://www.uniprot.org) and were
analyzed by the BLAST search program'”, using
the repeat sequence of Bos taurus MAP4 (amino
acid residues 881-1007, GenBank: D90149.1) as the
query sequence. We also compared the sequences
manually, to judge the authenticity of the BLAST
search results. The multiple alignment was

performed using ClustalW, version 2.1'%.

Results and Discussion

Tubulin, the principal constituent of microtubules,
is a highly conserved protein, and its MAP binding
site 1s reportedly localized to a restricted region
of the C-terminal « -helices'®. Consequently, the
binding site on the MAP side should also share
some structural similarity, and the AP sequence-like
structure is the most promising candidate for the
similarity, as described in the introduction. Some
600 proteins from 170 different species were found to
contain sequences homologous to the Repeat region
of MAP4, by the BLAST search. To exclude pseudo-
homologues from the BLAST results, we manually
checked the detected sequences to confirm that they
contain the consensus sequence of the MAP2/MAP4/
t AP sequences (v-sk-gs-nikh-pggg). Among the
170 candidates, 165 biological species were verified
to contain AP sequence-bearing proteins, while
the remaining five did not. Incidentally, all five
belonged to fungi. AP sequence-bearing proteins
were found to be present in a variety of species, as



Clonorchis sinensis (Platyhelminthes)

(137 )GTPRLITSKINSLENVHHKPGGGHVSIV(164)
(168 )VOLGPIASKCNSFANVKHKPGGGNVVIV(195)
(199 ) LDOLTGVASKISSLENVKHVPGGGOTOIEK (226)
(231)NFTENATSKIGPLSKMTHTPGGGNVQIR (258)
(263 )NFTENASPKIGHLSKMTHTPGGGHVOIV(250)
(295 ) EFDETAKSKIGSLKNAQHRAGGGDVQIF (322)

Caenorhabditis elegans (Nematoda)
{285 )NAKFVNVKSKVGSVT

EIFS(312)

(314 ) KRLYNAQSKVGSLENA

VQIE(341)
{343 )RELDFSARSPKVGSKTNYQPAKSDVEIV(370)

{373 ) KELTWOAKSK AHK QIL(400)

(403 ) KLNWKAESKVGSK VQIF(430)

Branchiostoma floridae (Chordata)

(32) SDTKKVKSKIGSTANIHHKPGGGNVSLF (59)
(77) KDYSAV GHVAIT(104)
(108 )QDLSKVTSRCGSKDNIKHSPGGGNVKIA (135)
(139)QDFSRVSSRCGSKDNIKHTPGGGNVKIA (166)
(170) IDFTKVGSRCGSKDNIKHTPTGGDLGRE (197)
(229 ) LDFSNVQSKCGSMSNIKHKAGGGOGHRL (256 )
(279 ) DFKDKAQSKVGSLDYVDHQPGGGDKKVG (306 )

GSKDNI

Drosophila melanogaster (Arthropoda)
(90 ) PNLEAVRSKIGSLDNATYKPGGGHVKIE(117)

{120 )KKIDIKARPRIEAKNDKYMPKGGEKKIV(147)

{149 ) KLOWNAKSKIGSLENAARHKPGGGDEKIE(176)

Gallus gallus (Chordata)

{155 ) PDLENVKSKI GGGEVQII(182)
(186 ) LDFSSVQSKCGSKDNIKHIPGGGSVQIV(213)
(217 )VDLSHVISKCGSLGNIHHKPGGGOVEVE (244)

(249 ) DFKDKVQSKIGSLDNISHVPGGGNKKIE (276)

Y. Hashi et al.: Molecular evolution of MAPs

Aplysia californica (Mollusca)
{123 ) DLGWKAEPLVGSLMNVEHKPGGGDSQIF [ 150)
({153 ) VPEWKAKAKVGSLDNIDYNRSRSSQSDP ( 180)
{186 ) QFSTRYGALANVGVMSSHYTPGGAEVIK (213)
(216 ) KQYENVGAKVGSLDNASHVPGGGDLVIH(243)
(246 ) RLRWKRESRVGSLENISHQPQGGDIYIM(273)
(277 ) NORLTWKSKPKVGSLENVSHQPMVSVGR (304 )
(306 ) KTDWQGRARVGSLDNIHHTPRGGOVLIP (333)

Strongylocentrotus purpuratus (Echinodermata)

(1470)P GGGNVEIQ(1497)
(1501)SNYSRVQSKCGSLGNSTHRAGGGNVEIL(1528)
(1532)VTFSKPSSRVGSLENAHHSPHGGKVEIL(1559)
(1565)FPK IGSL GGGNVEIT(1592)
(1597 ) DFSKKAKSKIGSLDNAHHSPKGGNVEIL(1624)
(1629 ) DYSKTVKSKIGSLDNATHSPGGGNVEIE(1656)
(1661 ) DFGKKVTSKIGSLDNATHKPGGGKVEIE(1688)
(1693 ) DFKDKAASKIGSKDNIKHQAGGGOVEIE(1720)
(1725) DFKVKATSKIGSKDNIEHKPGGGOVEIQ(1738)
(1757 ) EFKAKASSKIGSLDNASHKPGGGDVHIL(1784)

ASKIGSL

(1789 ) EFSTKAQSKVGSMDNADHQPSGGDVEIF(1816)

Xenopus laevis (Chordata)

(484 ) PDLKNVRSKIGSTDNIRHQPGGGKVQIV(511)
(515 ) VDLGNVQSKCGSKDNLKHVPGGGAIQIT(542)
(546 ) IDLTRVISKCGSFVNIHHKPGGGNVELK (573)
(577) LEFDKIQSKIGSLDNVTHVPGGGAKKIE (604 )

Bos taurus (Chordata)
({876 ) PDLKNVRSKVGSTENIKHQPGGGRAKVE (903 )
(915 ) KPEPNAVTKARGPIGNAQKPPTGKVOIQ(942)
(945)VDISKVSSKCGSKANIKHKPGGGDVEIE(972)
(977 )NFKEK

AGGAVKTE (1004)

Helobdella robusta (Annelida)

(19) LDSKSVKSKIGSLDNAKHTPGGGAVEIQ(46)
(49) VDFSNVGSKCGSKDNMTHTPEGGNVKIE(77)
(79) KLEWKVESKIGSLDNAKHKPGGGDEKIE(107)
(109 ) KLEWKVTSKIGSLENAKHIPGGGDVEID(137)
(141 )DFEDKAQSKVGSKDNIKHKPGGGAKKIE(169)

Saccoglossus kowalevskil (Hemichordata)

(271)KSPKKTSTPRIDAKREDYKPGGGNVKIK(298)
(301 )KIDVKKVTSRIEAKKEGHKPGGGNIKIF (328)
(448) PDIKNVKSKIGSTDYLKHTPGGGKVKIF (475)
(479)KDYSKVSARCGSMANATHKAGGGNVKIV(506)
(509 ) KLDIKVQSRVGSKDNLOHKAGGGKVEVV(536)
(541)GFKQKAASKIGSLENLDYCPGGGEVKIT(568)
(573 ) GFKKKARSKVGSYDNIDYTPGGGVVQII(600)
(604 ) LDFHSTSSRIGSLDNAGYKPKGGEVKIE (631)
(636 ) QFRESAQSKVGSKANITHTPGGGTKKIE (663)
(668 ) DFKEKAQSKVGSKDY IDHVPGGGTVQIE (695)
(700 ) EFKEKAQSKVGSKDY IDHTPGGGKVKIE(727)
(732)EFKEKAQSKVGSKDYIDHTPGGGKVKIK(759)
(764 ) EFKEKAQSKVGSKDYIDHTPGGGKVKIE(791)
(796 ) DFKEKAQSKVGSKDYMDHVPGGGNIQIE (823)
(828 ) DFNENATSKIGSLDAPKSTKQTDSFAVE (855)

Danio rerio (Chordata)

(175) PDLENVRSKVGSTDNLKHQPGGGRIQIL(202)
(206 ) VDFSNVQSKCGSKANLKHTPGGGNVKIL(233)
(237)VDFTKVQSKCGSKDNIKHAPGGGNVEKIL (264 )
(268 ) LDFSNVQSKCGSKDNIKYAPGGGNVQIL(295)
(299 ) LDLTNVQARCGSKDNLKHVPGGGKVQIL(326)
(330) IDLSNVQSKCGSKDNLRHKPGGGNRRIE (357)

3

Fig. 2 Examples of proteins containing the consensus v-sk-gs-nikh-pggg sequence. Consensus regions are verti-
cally aligned, and presumed AP sequences are in bold letters. The numbers in parentheses at both ends of each line
are the amino acid numbers. The name of the species and its phylum are shown at the top of each sequence. Data
sources are: C. sinensis, GAA48685.1; H. robusta, XP_009024666.1; A. californica, XP_005107341.1; B. floridae,
XP_002603235.1; S. kowalevskii, XP_006821572.1; C. elegans, NP_001022576.1; S. purpuratus, XP_788973.3; D.
melanogaster, NP_001287566.1, X. laevis, NP_001082230.1; G. gallus, ABY86222.1; D. rerio, XP_009304694.1; B.

taurus, NP_776530.1.

shown in Fig. 2.

Interestingly, the expression of AP sequence-
bearing proteins was restricted to Bilateria (Fig.
3). Although microtubules are essential in all
eukaryotic cells, it is highly probable that the
emergence of Bilateria was accompanied by new
microtubule-dependent cellular events that required
the AP sequence-based regulation. Poriferans are
unigerminal, and cnidarians and ctenophores are
diploblastic, whereas bilaterian are triploblastic.
Consequently, bilaterians are expected to be
equipped with a highly sophisticated mechanism
of division plane determination in mitosis. Since
the plane is under the control of microtubule-based
mitotic apparatuses, new accessory proteins may
have emerged to regulate the quite complicated
microtubule dynamics at this stage of evolution. In
addition, blaterians are known to have developed a
central nervous system consisting of neuronal cells,

in which microtubules are involved in a variety
of essential events, including neurite formation
and axonal transport. It is also possible that new
roles, which required novel regulatory factors, were
assigned to microtubules in neural cells.

The Repeat regions of mammalian MAP2, MAP4,
and t contain three to five AP sequences, which
share very similar, but not identical primary
structures. We reported elsewhere the detailed
comparison of the AP sequences in the three MAPs,
and discussed their evolutionary relationship'” . In
this study, we expanded the analysis to include the
PTL-1 AP sequences.

Our previous results indicated that the primary
structure of each AP sequence is more similar to the
corresponding AP sequence in other MAPs, rather
than to the AP sequences within the same molecule.
Therefore, we first aligned the entire Repeat
regions of the four MAPs, starting from the first AP
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Fig. 3. Phylogenetic tree of the animal kingdom, showing the distribution of organisms that express AP sequence-

bearing proteins. The tree was cited from Campbell Biology 9th Edition

20)

, and was slightly modified. The phyla

marked with asterisks include animals that express AP sequence-bearing proteins.

sequences, and compared them (Fig. 4A). We found
that the first AP sequences were very similar: the
four proteins have 7 amino acid residues in common.
Nevertheless, the similarity was considerably lower
in the second (2 identical residues) and third (4
identical residues) AP sequences. We then modified
our approach, and compared each AP sequence
to every AP sequence in the other MAPs. This
approach revealed that the first AP sequence of
MAP4 was similar to the first AP sequences of ¢
and PTL-1, but not to that of MAP2. The three
AP sequences of MAP2 were similar to the third
to fifth AP sequences of MAP4, in this order (Fig.
4B). The primary structures of the second to fourth
AP sequences of t , and the second to fourth AP
sequences of PTL-1, also resembled the same region
of MAP4. The second AP sequence of MAP4 is quite
unique: no counterparts were found in MAP2, =t ,
and PTL-1. MAP4 may have acquired the sequence
in the course of its evolution as a ubiquitous MAP
in Mammalia. The fifth AP sequence of PTL-1 is
also unique. Since its sequence is most similar to
the fourth AP sequence in the same molecule, it
is possible that the AP sequence was specifically
duplicated during the evolution of the nematode
MAP. The similarities in the primary structures
of the AP sequences of the four MAPs are much

more pronounced, as shown in the new alignment
based on our findings (Fig. 4C). The inter-repeat
sequences of the four MAPs also showed greater
similarities in the new alignment (data not shown).
The nematode MAP, PTL-1, was originally
identified as a t -like protein, and hence it was
named Protein with ¢ -like repeats (PTL-1). The
characteristics of PTL-1, such as its primary
structure, molecular mass, and localization, were

20 However,

considered to be similar to those of <
our thorough analysis of the primary structure
similarity clarified that PTL-1 is more similar to
MAP4 (53% identity) than t (48% identity), on a
structural basis (Fig. 4C). As shown in Fig. 3, AP
sequence-bearing proteins emerged at a rather early
stage of eukaryotic development, and all of these
proteins may be evolutionarily related. Considering
the fact that PTL-1 is the only AP sequence-bearing
protein in the organism, the closer relationship
between PTL-1 and MAP4 is more reasonable, since
MAP4 is a ubiquitous protein in mammalian cells
and tissues, while t is restricted to a specific type of
cell.

Many questions still remain ahead of us, in our
efforts to elucidate the molecular evolution of
AP sequence-bearing proteins. First of all, the
homology search technique adopted in the present
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C MAP4 (935) 'V|R9K|V(}|-T‘ENI KIHQPGG|G
T (198) V|K§K[G§TFNLKHQPGGG
PTL-1(267) VKISIKIVIGISV TIN/- - HKAGGIG|

MAP4 (974) VTKTAGP I ASAQKQPAG -
* ¥ * * * * *
MAP4 (1004) LQSKCGSKDﬂlkrwpocc
T (229) [VQSK(C/GSKDNIKHVPGGG
MAP2 (1673) [VIK/SKI|/G/STDNIKY QPKGG
PTL-1(297) A/QSKV|G/S/LKNA THVAGGG
MAN(M%}VESK(GSKANIKWFPGGG
t (260) V|T|SK|CG/SLIGN IHHK PGGG
MAP2 (1704) |V|T|SKIC/G/SILIKN I|- DR P|GIGG
PTL-1(328) AlS/PIK/VIGISK TNY - - QPIAK S
MAP4 (1067) [AIQAKIV/G|- [SILIDN|V G[HL[P[A|GG
T (292) VIQSK/IT/G/SISLDN I THV|PIGGG
MAP2 (1735) VQAK VG -|S|LDNAHHVP GGG
PTL-1 (357) A/KSIK|V/G|- SMDN|AA[HKPAGG

PTL-1(387) AESKVG - SKDNMNHRP GGG

, and PTL-1. A, The four sequences are aligned, start-

ing from the first AP sequence. Residues identical in at least two proteins are boxed, and identical residues in all
four proteins are marked by asterisks. B, Schematic representation of the new alignment rule. The four sequences
are aligned so that the most similar AP sequences are vertically lined up. The AP sequences are depicted as white
boxes. The gray boxes are inter-repeat sequences. AP sequences are numbered from the N-terminus. The horizon-
tal lines indicate the absence of homologous sequences. C, Alignment of the four MAP sequences based on the rule
in b. Residues identical in at least 2 proteins are boxed, and identical residues in all four proteins are marked by

asterisks.

study should be pursued further. We should also
investigate the biochemical characteristics of the
proteins, as well as their tertiary structures from an
evolutionary viewpoint. By addressing these issues,
we seek to clarify the phylogeny of AP sequence-
bearing proteins, and the evolution of microtubule
regulating systems in eukaryotic cells in the future.
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Abstract: We performed Fe ion implantation in Si(001) substrates at room temperature
with fluences of 1x10'¢ 2x10'¢, 5x10'%, and 1x10'" cm™ followed by annealing treatments at
900, 950 and 1000°C for 1 h, aiming at the characterization and optimization of the process to
synthesize [ -FeSiz. The elemental depth profiles and reaction products were quantitatively
investigated by Rutherford backscattering (RBS) and Raman spectroscopy. It was clarified by
RBS analysis of as-implanted samples that the implanted Fe atoms are mostly located around
the depth predicted by Monte Carlo simulation. We could not observe [ -FeSiz-derived com-
ponents in the Raman spectra. After annealed at 900°C, Fe silicide compounds are segregated
on the surface. The elemental composition depends on ion fluences and the atomic concentra-
tion of Fe for the highest-dosed sample with 1x10" cm™® is found to reach ~ 25%. Strong Ra-
man peaks corresponding to f3-FeSiz are observed in all prepared samples. The depth profile
of Fe is markedly changed for the samples postannealed above 950°C. Raman signals become
much weaker with increasing ion fluences and postannealing temperatures. Under the pres-
ent experimental conditions, using Raman analysis low-dose implantation around 2x10' cm™
followed by annealing at low temperatures was suggested to be effective for the synthesis of f3

-FeSi; crystals.

Keywords: ion implantation, iron silicide, semiconductor, light-emitting devices

Introduction
As miniaturization and high integration of electronic
devices are progressing, delay of electronic signals
in wiring metals cannot be negligible, causing that
the performance is gradually deviated from the
“scaling law”. Onme of the methods to overcome the
issue is to replace a means of communication from
electron to light. If high-performance light-emitting
devices are fabricated on integrated circuits (IC), the
problem could be significantly solved and then the
opto-electronic IC should be realized. So far, many
researchers made great efforts for fabricating optical
devices directly on a Si substrate”. In the process,
however, harmful and rare elements are usually
necessary. At present, enough emission has not been
realized yet.

It is recently expected that [ -FeSi: is one of the
candidates for realizing new opto-electronic devices.

It is well known that j -FeSi: has semiconducting
properties with a bandgap of ~ 0.85 eV V. A
particular structure of 3 -FeSi: shows a direct
optical transition at 1.5 pm band, which is expected
to be light-emitting devices for glass fiber %9,
Indeed, the composition elements of Si and Fe exist
a lot in the earth and can be safely treated; therefore
B -FeSiz is called as environmental semiconductor.
In spite of a lot of works, the optimum condition
B -FeSi; with low defect

densities, which is thought to be necessary for

to form single crystalline

realizing high-quality light emitting devices, has not
been found yet. In order to realize reliable devices,
we have to understand the physical and chemical
properties of Fe-silicides. Although there are a lot
of reports so far, it is not clearly understood that
the formation process of Fe-silicides depending on
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various parameters of implantation temperature,
fluence, and postannealing temperature.

In the present work, we aim at formation of high-
quality f3-FeSi: crystals grown by Fe implantation
in the Si substrate followed by thermal annealing
and ion beam irradiation. The elemental depth
profiles of Fe-silicide were quantitatively analyzed
by Rutherford backscattering spectroscopy (RBS).
The stoichiometry and crystal type of products are
determined by micro Raman spectroscopy (MRS)
analysis. In this paper, we show the results and
discuss the optimum condition to obtain effectively
3-FeSis crystals in a silicon substrate.

Methods

We performed Fe" ion implantation at an energy of
50 keV in Si(001) substrates at room temperature
(RT). The ion-fluences were 1x10'¢, 2x10%, 5x101,
and 1x10'7 ions/cm? Some of the samples were
postannealed at 900, 950 and 1000°C for 1 h. The
details of the condition are summarized in table 1.

Table 1. Implantation condition

Incident ion Fet
50 keV

Room Temp.

Energy

Substrate temp.

Ion fluence

(X1016 iOnS/CmZ) 10, 20, 50, 100

It is well known that depth profiles of ions
implanted in materials are readily calculated by
Monte Carlo simulation based on binary collision
approximation. The simulation code called as TRIM
(Trajectory and Ranges of Ions in Matter) now
prevails all over the world by Ziegler et al.”.

Figure 1 shows calculated depth-distributions of
Fe ions introduced in Si at an incident energy of 50
keV. Surface sputtering effect by ion-bombardment
is taken into account for this profile. As a result, the
Fe concentration is slightly raised near the surface
region as increasing ion-fluence.

Here, the atomic density of f8 -FeSi: crystal is
known as 4x10%* atoms/cm®. The Fe concentration
in FeSi: compound therefore should be 1.3x10%
atoms/cm®. The stoichiometric FeSi: can be obtained
by Fe-implantation at fluence of between 5x10'® and
1x10"" ions/cm? as shown in Fig.1. The depth giving
the maximum concentration is estimated to be 30-40

nm. Here, it must be noted that dynamical effects
of thermal diffusion and aggregation processes are
not considered in the TRIM simulation; therefore it
1s necessary to optimize the condition to form iron
silicides for various conditions of ion implantation
and postannealing.

2.5x10” T
50 keV Fe —Si

1x10'° em™
2x10" em”
5x10" em”
1x10'7 em’

2.0x10” N

1.5x10* / \
1.0x10” /
5.0x10™

PN\
0 20 40 60 80 100 120 140
Depth (nm)

Iron Concentration (atoms/cm’)

0.0

Fig. 1. Depth profiles of Fe concentration implanted in Si
estimated by TRIM simulation.

The elemental depth profiles of Fe and Si
concentrations were quantitatively analyzed by
RBS. In the RBS measurement, Li** ions at an
energy of 1988 keV were incident on the specimen
with respect to surface normal and scattered Li
particles were collected by two Si-surface-barrier
detectors set at the scattering angles of 160° and
100°. For the high-resolution depth profiling, we
mainly use the spectrum measured in the grazing
angle condition.

The existence of f3 -FeSi: was confirmed by MRS
exited by LASER with a wave length of 532 nm. It
has been previously reported that typical Raman
signals of B -FeSis are observed at Raman shifts of
around 190 and 250 cm™. These components are
assigned to be Ag phonon mode of S -FeSis”.

Results

RBS analysis

Figure 2 shows RBS spectra measured by 1988
keV Li** incidence for the Fe-implanted Si(001)
substrates prepared at various ion-fluences of
(a) 1x10'® em™?, (b) 2x10'® cm™, (c) 5x10'¢ cm™
and (d) 1x10'" em™.
dots correspond to the spectra recorded for the

Black, red, green and blue

samples as-implanted and postannealed at 900,
950 and 1000°C, respectively. We show depth
profiles of the elemental composition of Fe obtained
by analyzing the RBS spectra using computer
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simulation code in Fig. 2 %™®. Implanted Fe ions
for as-implanted sample at ion fluences of 1x10'¢,
2x10"%cm™ and 5%10' cm™® are distributed around
the depth expected in the TRIM simulation (shown
by black curves in Fig. 1). On the other hand,
Fe component for the 1x10' ¢cm™? dosed sample
appears at the surface position. It is responsible for
surface sputtering of Si during the high-dosed ion
irradiation.

After postannealed at 900°C (red curves), some of
the implanted Fe atoms are found on the surface,
indicating that surface segregation occurred
significantly. The elemental composition of Fe-
embedded layers strongly depends on ion-fluences;
the atomic fraction of Fe for the 1x10'" cm™? -dosed
sample reaches to ~25 %.

Postannealing above 950°C dramatically changes
the elemental depth profiles as shown with green
and blue dots in Fig. 2. The shift of surface position
of Fe should be due to surface oxidation by residual
oxygen-containing species such as water vapor,
carbon oxides and oxygen molecule in the furnace.
It should be interestingly noted that any Fe atoms
are located in the silicon oxide layer. Here, Fe has
segregation coefficient value of £ = 1x107 at 1000°C,
where k& = Nsi /Nsioz; therefore Fe atom exhibits a
strong tendency to preferentially segregate to the
S102/Si1 interface. That seemingly impedes the
diffusion of Fe from SiO: into the Si bulk®'*!?, The
fact is indeed contradictory to our experimental
result.

The atomic fraction of Fe is found to be
considerably decreased to ~ 10% for the highest-
dosed specimen. The depth profile is also diffused
in deeper layers. The diffusion rate for the highly
dosed samples seems to be faster. The reason is

now under consideration.

Raman analysis

Figure 4 shows Raman spectra observed for the
as-implanted sample at ion-fluence of 5x10' cm™
typically. Each spectrum was measured at five
different positions on the sample.

We cannot clearly confirm the signals derived from
B -FeSi: and Si, indicating that the crystallinity
disappears due to high-dose ion irradiation. Other
samples with different ion-fluences also showed
similar tendency.

1000
800
600
400 [
200

T T T
* As-implanted

* postannealed at 900°C
+  postannealed at 950°C
* postannealed at 1000°C

(a) Fe amount : 1x10'° cm

Si ‘Fe 7

1000

(b) IFe a l‘ll)l.lll'lt : 2><10Ilﬁ cm|’
800 o
600 si
r 1
= 400
o) F | Fe 7
o= ",
= 200 C
]
£ 1000 — . —
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« 800
=
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7] - 4
400
Fe -

200

0
1000
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600
400
200
0 . . . . .
50 100 150 200 250 300 350 400

d) Fe athount : 1%10" cm
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Fig. 2. RBS spectra observed for Fe-implanted Si by 1988
keV Li* incidence for Fe-implanted Si(001) substrates
prepared under various ion-fluences of (a) 1x10', (b)
2x10, (c) 5x10', and (d) 1x10* cm™.

0.10 T — — T T
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Fig. 3. Elemental depth profiles of Fe obtained by best-
fitting the spectra shown in Fig. 2.
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Fig. 4. Raman spectra recorded for the as-implanted
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Figure 5. Raman spectra recorded for the samples
postanealed at 900°C with different ion-fluences of
(a) 2x10', (b) 5%10" cm™? and (c)1x10"" cm™.

Figure 5 shows Raman spectra observed for the
900°C-annealed samples depending on ion-fluences
of (a) 1x10', (b) 2x10', (c) 5x10' and (d) 1x10"
cm®. We observe strong [-FeSiz-derived components
(around 190 and 250 cm™) at any positions

regardless of the ion fluences. The FWHM of the
Raman components for the sample with 1x10'7
dose is found to be slightly wider, indicating that
the quality of f-FeSiz compound should be worse.
The peak intensity is getting higher with respect
to the ion fluence. Considerable increase of the Si
component appearing at 520 cm™ indicates that the
crystallinity is quite recovered by high-temperature
annealing.

After annealing at 950 and 1000°C shown in Figs.
6 and 7, respectively, Raman peaks corresponding
to B-FeSi: are found to be weaker with increasing
ion doses. The signals are rarely observed for the
highly-dosed samples above 1x10'" and 5%10'°
cm? followed by annealing at 950°C and 1000°C,
respectively.
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£ 600
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100 200 300 400
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z 600
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E 400
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Fig. 6. Raman spectra recorded for the samples
postanealed at 950°C with different ion-fluences of (a)
2x10%, (b) 5%10' cm™ and (c)1x10'" cm™.
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Fig. 7. Raman spectra recorded for the sample postanealed
at 1000°C with different ion-fluences of (a) 2x10' and (b)
5x10% cm™.

Discussion

It is found in the Raman analysis that low dose
implantation around 2x10'® cm™ followed by ~900°C
annealing should be effective for synthesizing
B -FeSiz crystal. On the other hand, the elemental
depth profile of Fe embedded in Si with areal
density of 2x10' cm™ obtained by RBS analysis
shows much lower than 33%, which corresponds to
the atomic fraction of Fe in FeSiz. It is indicated
that the B -FeSi: crystal is not uniformly formed
with layered structure.

According to the phase diagram of Si and Fe,
B -FeSi: is thermodynamically stable below
937°C'?. In addition, 8 -FeSi: is dissolved into «
-FeSi; or Fe-rich FeSi phases above temperatures
of about 950°C1,'. Omae et al. found that the as-
implanted sample at high fluence of 4x10' cm™
showed a layered ¢ -FeSiand j -FeSi: structures.
Postannealing at 600°C transformed the ¢ -FeSi
into the B -FeSis structure'®. It is consistent with
our result that higher dosed samples seem to form
B -FeSis structure by low temperatures annealing.
Rajaesh et al. previously reported the B -FeSi:
formation by ion beam synthesis at RT followed by
annealing at 900°C'. They found that a fluence of
1x10" cm? was enough to form f-FeSiz in Si and
the annealing temperature should have been 900°C

or below. They also mentioned that higher dosages
increased defect concentrations and alpha phase
structure.

We have clearly found high-quality f -FeSi: in
Raman spectra even at high temperatures annealing
(~1000°C) for low dosed samples. It should be noted
that high-dose implantation of Fe produces a lot of
defects near the surface. The induced defects could
promote diffusion of Fe and structural transition
from B-FeSi: to a-FeSi: even at low temperatures

annealing.

Conclusions

In this paper, we clarified the relation between
ion-fluence and postannealing temperatures in
synthesizing the J -FeSi: structure. The specimen
were prepared by Fe ion implantation at 50 keV
energy into Si(001) substrate at various fluences
of 1, 2, 5 and 10x10' ions/cm? at RT, followed by
annealing at 900, 950 and 1000°C for 1 h in Ar
atmosphere. The depth profiles of each element and
the crystal structure of products were quantitatively
analyzed by RBS and MRS. According to the
RBS results for as-implanted samples, Fe atoms
are found around the depth expected in TRIM
simulation. Raman peaks derived from S -FeSi.
structure are not clearly observed. The implanted
Fe atoms are diffused to the surface area after
annealed at 900°C for 1 h. Remarkable Raman
peaks are observed in all samples with different
fluences. The elemental compositions of Fe after
annealed at 950 and 1000°C are dramatically
changed and most Fe atoms are diffused in deeper
layers of the Si substrate. Raman signals for
-FeSi; are found to be much weaker as increasing
ion fluences and postannealing temperatures.
We finally conclude that low dose implantation
around 2x10' cm? followed by annealing at low
temperatures of around 900°C should be effective for
forming B-FeSi: crystal.
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Abstract: We report the applicability of new Java 8, with its new functional programming
and lambda expression, to computational physics. Functional programming is an important

issue of Java 8 with its newly added specification, and it makes it easy to write concurrent pro-

grams by all non-professional programmers, like physicists. We show the typical codes using

functional programming and outline the differences from previous imperative programming.

We also compare the execution time for parallel and non-parallel stream programs.
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Ho2—F 4 U7 4 — Random 7>5 10000 fiH O 4L
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WD filtere >r < 0.DIEFDA R =D b,
0.7 REDOEEE 7 4 NVH— L TCH T2 A N — L%
BT 5,
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A7y =7 MTHYST 5,
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M 72BEE PO L oA TR S b,

22— Fla

long count = 0;

for (int 1 = 0; i < 10000; i++) {
double r = random.nextDouble();
if (r <0.7) {

count++;

}

}

22— K 1b

long count = random.doubles(10000)
filter(r -> r < 0.7)
.count();

BRI 7 a 5 3 v 7 elifib
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List<NeighborhoodIndices> list
= new Arraylist<(Q);

for (int k = @; k < rows * columns; k++)
/ATy AKO ETFEEDYA S GEF) O
[/ T w7 AEMIZLTY A MZBM
list.add(new NeighborhoodIndices(k));

}

a2—F2b
List<NeighborhoodIndices> list
= IntStream.range(@, rows * columns)
.boxed()
.map(NeighborhoodIndices: :new)
.collect(Collectors. tolist());
// A NY—APOBKICHET AEEY A o
/AT oI ABFZICA I —AE LTERL
// EDIZEDR N —LEEFETA RO
/A F oy ADY R MIEHR

22— F 2¢
List<NeighborhoodIndices> list
= IntStream.range(@, rows * columns)
.boxed()
Jparallel()
.map(NeighborhoodIndices::new)
.collect(Collectors.tolList());
// A DU — AR OEEICKIST D EFD
/ATy REFHICEITEA Y —5E LT
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[/ ATy ADY A MCER
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XEY 116 GB

i
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The comparison between PHASE band calculation and
PL (photo luminescence) Measurements in two-eimensional Si layers

Takashi Aoki 2

! Department of Mathematics and Physics, Faculty of Science, Kanagawa University, Hiratsuka City,

City, Kanagawa 259-1293, Japan
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Abstract: Measurements of PL (photo luminescence) in two-dimensional Si layers were
simulated by first-principles calculation : PHASE. It was noted that the results of PHASE
calculations was consistent with measurements of PL.

Keywords: two-dimensional Si PHASE band structure calculation Photo Luminescense

Vi
B0 532nm L —H'— (2.3eV) I & B L
Si(2D-Si) @ PL(photo luminescence) FEYEHRERT
&, (100)Si, (110)Si & &< Bulk-Si #3&ETlE PL
FEEU IRV, (100)Si DF Inm FEEELL FIC L
THEPLIET BT LMEEINTNE Y, 2D
& E2D-Sild. SOl Bz Bt d 5 Lick D
BULL THRBIT %, TTT. SilE% Ts;(nm) &L L
T\ (100)Si Tl ag % 0.543nm, (110)Si Tl& ap %
0.543x+v/2nm & U T, SiEO : Ny XK TEH
LT, Np=4l%. NL4ZL RidT %,
Tsi

G0

4
T Np &2, Table 11, (100)Si FEEIC IBLF
5 PLEAERBTMELZ, =274 3l
:?‘_‘ . Ep 7&?7?\@‘ 1)0

(0.1) Np=="+1

Table 1. (100)Si peak photon energy:Ep for Tg;
Tg;(nm) | 0.3 05 | 08 | 1.0

Ep(eV) | 1775 | 1.73 | 1.65 | 1.60
Ny 28 | 47 | 69 | 84

Table 1 DN —2 T4+ b T )VF— 1 Ep
2. XU REyy T ERDLL BELZC IcXD,

(100)StIC BN T DI, #FHRILIC K> T 3D-Si D
BHBERAD & EEERRION Y R S AR -
EZBNB, TSI, PLEXERNG | BE T, I8
0.5nm @ (100)Si EHEDO XAz, 120nm F2E
DEEEIC K B Si0, ZBREL 1220 PL FHLE —
TG P LIIVFE— D Epld. 1.73eVH 5 1.9eV
WIS 5 &g oz, Z0%., HARRR{LED
10nm FEED PV ICiE . PLEEE—2 T4 b
TNV F—H 1.8V EBD 5% FHBT &7 -
Too TR, REMEBEIRIC K> T, SiEEICE
JSTIAET N R REENEFL . NV R F vy T
SURRENE L holelzbeEZ 5N %, Table 21
3, ZEBEEOEEYR T, & LT, PLIEHE
BiEREE L DT,

Table 2. (100)Si Ep for Ts;0, at Tg;=0.5nm

TSiOg (nm) 120 10 0
Ep(eV) 1731181 1.9

SCHR 212 KAUE . Np=5(NL5). Ts;=0.54nm O
(100)Si iz , BEZEEZ MU A7 70
I KDEBHL | ZOBRORIRAECDNT, H #4956,
B-cristobalite Si0,+H i, o-quartz SiOs+H
5D 3 FEFICEZ TG0, B— BN N k&Rt
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HREROBNZRLUTEY, HERED &, HED
SOI EMUTIT Si0s AT 7o HFRD FH N R
Fywl L Ep N TIHBT LERT,

AL, 0L (100),(110)2D-Si D | fRE
I & BNV RSO ZEFICB N T, PHASEIC XS
BN R RERTEM R L PLFOCIEROHIE
FERD, EMENC T % T L EEEL DTl
9%, =0 PHASE FIEDKR., B2ErE5728D
o Si & BilAr 1R E O, BBEF T 0% 1
DT, BE7% OH BIRTT IV TE ., FORMBETN
YEFrw T I Ep WD ERIICE PLREH
B D RIS B T L2 R T2,

0
-6 (100)NL4H
-0 (UONLEOH
18
15 H B \/
.

) (100N
Sn
i
=i [ Vacuum )
o
=1
N [
e
2
[T
a}

oH
, a=10.26{a.u.)
Tsi

Y[1-10](au)

Fig.1. Primitive unit of (100)NL4 Slab model.

FERED Si L . SiO, BEEIE (BOX) D ki, Si
i EA TERL . F 0 BB bic X B Kiis ks
D &I B, PHASEICBWTIERL 2. O
JEF &3 P Si 0 (100)NLA(:Si FH1d 4 J8) D
A ET IR FigllloRd, BED 2 D0 H K
EHCRU T, BHRO K Sk, AEE 0, & 5 g
OH #hi& U CHIARE Y 5, Fig.l T, HiE#ho
IR Z 8ihid [0 0 1] J7ml, AR [1 -1 0] &
LTHb, FBIEEOEAMI, (au) TRL. SiiT
DIGTER a 1 10.26a.u. & LTz, Figl DL HIC
WL o, AEEENLUEMAST 7 ILT
F. R Z oA TE2 . MPER o(BIAE
10.26a.u.) K DR EL 20a.u. FFHREL . Fimz H
LTYID ., BERERES, BRE Z ARORSN S IE
BUHHT Tz Si EDOTRM IR Ts; L75 %, TOHEZERE
AT 7o MO RGO A 2D-Si B/ N>
F SRt EAIRIC B 5A %, DL TEZERFOD
R H A& (2H) L7z d 0% HEEET IV, [
U < Wiz OH # (H & OH) L7=& D% 20H

HIRETIV ., AR HEE, &9 % O &
L7260 % 100 BIEGETIVERERZ LICT %,
—J7, BZERBICTHT % RS O B2 /g Si
@ (110)NL2(:Si i 1& 2 &) 1E . Fig.2 DHHRD &
I, JEFED H L T, OH #dme U THIH
BB %, Fig.2 Tld. HBhO MMM Z i [1 1
0] /71, I Y #ld [1-1 0] A& LTHD, Z
O Rl B24EN < B K D ICERL Tz, Fig.l @
(100)Si DFEHRE ST Z 8 [0 0 1] 1F. (110)Si D X i
(00 1] EXET B,

N - (IMINL2H
3 {110NL2 <O (HONL20H
E o e
70 {0
4 o H H
|
-~ ‘
RIS . . . e
g Si S Tsi
3k . . -
=t Si Si
NS . . . oMo
=
g
3 H by
20 20
P Ho HO
5 ; a=10.26(a.u)

L
0 2 4 6 8 10 12 "

Y[1-10{au)

Fig.2. Primitive unit of (110)NL2 Slab model.

Itk
(100) JEAKE 7D 1 3 L DfFbr
TS UET-£ LT, Bulk-Si & PHASE TN R &
B, HamEE DNV REEEES, L.,
ZFOBOFEFEZIED T8I, unit cell & AT &
L T. flAiL (100)NL4-Bulk-Si €7 )1 ((100)NL4
DFEWETIV) TRV RERT S L, SiRTOER
OMTLEMEE LR, B 7 LD, 7 o\
T EOEHEO S HERL T, TDEL LS N
> R ASIEIC R EOREHR (BRI EEIR) N
YENENSG, TOHDRUIG, BHFEDIY R EF
HO—RVeMERTH S, LT, TOEMID
INYRE, EEIEL T BT EHINVR
R LD EN b 5, Lizh> T, HEED
INV R ESER AR BEEICE, FOREOREIC
169 %, ZEOTIIENEEZ -7 Bulk-Siic B8i % .
FORLICE B BT oy RSO H 7% o fig
MLTHEE, ZOHEICED . EEOEERC B
T, HONY R fdx R 2 08085 5,

Fig.3 (k. B IRk ZHD . (100)NL4-Bulk-
SiOT @S X HADNY RENRLTH S, liE
FHO—BEOLRIF—% 0 L UT., (EEHE
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RS, MO T AIVF—fH (eV) I&, NI FF v
EHERDT T EICHR B, (100)NL4-Bulk-Si 1& . Fig.1
O H(BH 5 WE OR) #imz IO BRE . PHASE T/
R U TRHEL 728D TH %, Figdidld, 2/
IA] (ZDHBOFEE TR O Si FFOITEEN ST
BITDRL DI=DHDOFMNTOINV R (WHR) DB,
IELWT GV R M, A OBERAT sy
RFEYyyTHENTLUES, ELWT BN R py
TRBENEDT, I B 20805 %,

o w6 3 o5 s .
Wave Number: k X - Wave Number: k X

Fig.3. (100)NL4-Bulk-Si. Fig.4. (100)NL8-Bulk-Si.

E/z, FOBROEE (100)NLS DRHTD =8I |
HATEZBEL THES (100)NL8-Bulk-Si % {F
Y. PHASE TEIEL 72NV F /% Fig4 I<RT,
(100)NL8-Bulk-Si (&, (100)NL4-Bulk-Si 2 /= Z
AT 2 DA, EAKR 2 Si:8 JEIC U cAET
Ve UTIED, TRIC, Fig3lcbHhbAKD X M
R Z AT DR > Te AT /R Fichn A .
FOERMNFION R EELWT & DS, Z F1A
DEL 755 Z LIS KB ITTRG RN DNV R,
LI IR IS N5 (Fig.d DUEHR).

FAEC . HZ T (100)Bulk-Si 5 )L % . Si FT
4JEFOZREIL T &, 1 EZZELT ST L
. ELWT RO TR, 1ARTDENIFIDIN R
WA, ELWT JZ2RTEnsHMRzHEs, O
(100)Bulk-Siic BU) %, &lE Z vk Ui &
B EMF O RE, HEEEL TEXIST BBET
[FREIC NS,

Table 3. Comparison of band gap(I",X) for
experiments and PHASE

3D-Si | PHASE (100)NL4-Bulk
I (eV) | 34 2.6
X (eV) | 11 0.7

INHRANMIDONY R EZEELU T2, (100)NL4-
Bulk-Si i< B33 T EBEU X mDONY REvy 7D
PHASE F15E#E5RIZ . 3D-Si DEE#ER & Table 3D
XS E iR | FEMED 3ERENEL KD, Th

RE RO RNEMERTH S, Lith-
T, (LU 7z 2D-Si @ PL 3¢ (K — 27 7 %
kT RVF—) &, PHASE N REHERER N
FFvv ) Z T 251, ZXDE S, &
I e b0ZbEZM S,

(0.2) [PLFNE—T T ¢ F VT 3)LF—]-1.1(eV)

(0.3) [PHASE /3> R F v TEHE{H] — 0.7(eV)

(110)NL2-Bulk-Si i BT 5. T HBIT X 3V
FF v 7D PHASE 31HEfEE . (100)NL4-Bulk-Si
LAETH B,

(110) JEAKE D7 0 3B L Db
—F. (110)Si Tk, I'— X DO/ R K,

(110)NL2-Bulk-Si lc B\ Tid Fig.5 £ b, 2k
L 7z (110)NL4-Bulk-Si iZ 5\ CI& Fig.6 £ %% %,

_ Energy (V)

nos

o ai 2
‘Wave Number: k X

Fig.5. (110)NL2-Bulk-Si. Fig.6. (110)NL4-Bulk-Si.

(110)Si T, BEEAM 1 10| 2 Zf#e LT, X
Ji [0 0 1] i Si R FAEZRHDT, X FHCTTE
PRIC KB ORUMNT %, (100)Si D Fig.3 % fif -
[ — X DY OTH0RLXE x5, #iEZ
HEE. Si R TOTEHIZRND T, Z Ao
DiIRL (Fig.3 DR 3750, ELWT HD T,
X AECH DR ENT X MUICHKT % AH i oN
YEF oINS, TORDERZ AT 5
ICZJE(LL 7z, (110)NL4-Bulk-Si(Fig.6) iCid . &
Z D 0RL EHAH (Fig.e DEER). Tk
DIELWT EHEHDERLICEZ B0 X S0l
i, ELWT 12 REE% . (100)Si DIFED K 5 7%
MIREE 722 R Oy RIZENRZV, TOX 5%
Bulk-Si TOH DKL (ANFONYR) ORHIRZS
T, HREL 72 2D-SiDEL W T B LT X £
N RF vy T EMD %,
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ST S

(100) ¥R 2D-Si

(100)NL4 /D PHASEIC & %, T fH— X 0N
VR EIERRE Fig.7 IORT, TONRY KL,
W Z Ao O BRUIZEN N ED, 7hoT
Wh, LTehioT, T52.07(eV), X 512.53(eV) &
T, EEEBAONVRKEES,

Fig.8 iZ. (100)NL20 O Fig.7 [AFED/N > R KT
Hb. TOMIC, Fig.3: (100)NL4-Bulk-Si D/
REZEfFo mTHERQTRLTHS, (100)NL20 £ &
’% & Bulk/N2 RIZiTD <A, (100)NL8-Bulk-Si
D Figd DX 2, ELWTEO T, EEZ 1
WKHTDIREN T X sUCHPET 2 AT O R AVE
1. NL20 DA 7 RITHEZR 5,

Fig.913, SN HOMAEZMEN, NL2Ah b NL20(JE
J& Ts; =2.58nm) £ TP, PHASEIC X% H#imt
T BT B3 RFPEORNS | THE X &
DNV RF v Tk B, ZOREERGEEZT 57
L7286 DTH %, H&ET VO PHASE DA
Tld. NL7 DL ETIERBHRERTE o ToN 2 R HIEAS
NL7 XD B CIEEEER O/ R ST %
TEMHIAL 7z, 23, EE Inm LURT PLFOE
TEHRBERLEGHL TV 5,

e )
?Q
eemew )
X N h v /
.

s w o s E b e E
Wave Number: k X - Wave Number: & X

Fig.7. (100)NL4-Si. Fig.8. (100)NL20-Si.

(T00)NL

Energy Gap (eV)

1 s 3 10 12 14
{100) Number of Si Atom Layers: NL

Fig.9. Dependence of band gap for (100)NL.

(110) IR 2D-Si

Fig.10 &, (110)2D-Si i BV T &, NL2 » 5
NL20({/Z Ts; =3.65nm) £TD., PHASEIC XS H
KIRET IS BT 23 REFROERN S | TRE
X ROV RF vy 7% Fsh | ZDREEREE T 5
LTz DTH %, (110)2D-Si Tid. (100)2D-Si
LR D | REMNEL TEEPEERD/ N R G
DEXETHHTEHHBHL 2, F/e, Witk OH &
il 72 20H #ERET VTNV REITHET 5 & . NL4
KOEBICBNTNY R F vy TRET 508, [
BB DO/NY R G D 57500,

Q\ (110)NL
\ oH
A\
e
= ST :
22
= Bulk
3 AN
=
=3 £
2
a1 OH N
TE L
e
e e X
Bulk

a 5 B 10 12 14
{110) Number of Si Atorn Layers: NL

Fig.10. Dependence of band gap for (110)NL.

AP L B O ik ¥ & O OH R R DR AL
PHASE 3581 & ANV RED ENH 720
i, BRI (0.2)(0.3) DX 31T, FhEFND X 4
DNV RF vy TN OB THET %, (100)2D-Si
ICBWT, PHASE GHEMHEIX. Fig9 O X & T'i
DINEWTDINY BF vy TEH S,

© : No-Si0O2 (After Etching)

Energy Gap from X Point: AE (V)

a 3 B 10 2 a
{100) Number of Si Atom Layers: NL

Fig.11. Depend of delta band gap for (100)NL.
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FEEED Si0, MLl &, PL BN EBER RT .
H#ETIUIE . NL < 4 THERIEE 2D LD BHY,
WiliE OH#IMC L 72 20HE7 )0 (B K95 & .
INYRF Yy TH RO Si0, Kifix & DEBEE
HELTL %,
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ICHBEE RS ARIT SEtEHEZINNIT5 L%
AN

(100)NL4 i< BT, Fig.7D T ii— X Aoy
F RSN, 10H & 20H #ImET M BNTE 9%
b3 2h%, FNEN Fig.12(10H),Fig.13(20H) I
T, PHASE DA T T E7IMICHENT, 20H
& 10H B7 VT, BIGODENC K-> T, BZEE
DM (Si fEOYRH) DFHEAERNZD %, OH #hi
Tld. Fig.12,Fig.13 DX S, Si i+ (H #if) D
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Fig.12. (100)NL4-10H.  Fig.13. (100)NL4-20H.
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T 5, BRE Ts,0.5nm OFREHC BWT ., ks
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Abstract: We imaged circumstellar disks around 22 Herbig Ae/Be stars at 25 pm using
Subaru/COMICS and Gemini/T-ReCS. Our sample consisted of 11 group I (flaring disk) and
group II (flat disk) sources. We found that group I sources tended to show more extended emis-
sion than group II sources. Previous studies showed that the continuous disk is hard to resolve
with 8-meter-class telescopes in the Q-band due to the strong emissions from the unresolved
innermost region of the disk. This indicates that Q-band resolution sources requires a hole or
gap in the disk material distribution to suppress the contribution from the innermost region of
the disk. As many group I sources are resolved at 25 pm, we suggest that many, not all, group
I Herbig Ae/Be disks have a hole or gap and are (pre-)transitional disks. On the other hand,
the unresolved nature of many group II sources at 25 pm supports the suggestion that group II
disks have a continuous, flat disk geometry. It has been inferred that group I disks may evolve
into group II through the settling of dust grains at the mid-plane of the proto-planetary disk.
However, considering growing evidence of the presence of a hole or gaps in the disk of group I
sources, such an evolutionary scenario is unlikely. The difference between groups I and II may
reflect different evolutionary pathways of protoplanetary disks..

Keywords: circumstellar matter, protoplanetary disk, planet formation
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Subaru/COMICS Q24.5 imaging

Subaru/COMICS Q18.8 imaging

Gemini/T-ReCS Qb imaging

Object Date sec. PSF Date sec. PSF Date sec.  PSF
Elias3-1 Jul 11,2004, Jul 12,2004 399 JBAnd
HD100546 Jun 27,2011 638  yCru
HD135344B Jun 14,2011 1361 aCenA
HD139614 Jul 11, 2004 101 é0ph Jul 23,2011 638 aTra
HD169142 Jul22,2011 638 7 Sgr
HD179218 Jul 11, 2004 99  aHer
HD36112 Dec 14,2005, Jan 26,2011 3297 aTau Jan 26,2011 438 aTau
HD97048 Jun 28,2011 638  yCru
RCrA Jul 11, 2004 100 60ph  Jul12,2004 40 aHer Jun 28,2011 203 75 Sgr
TCrA Jul 11, 2004 312 aqHer Jul12,2004 175 aHer Jul21,2011 638 7 Sgr
51 Oph Jul 11, 2004 237 60ph Jul 21,2011 638 75 Sgr
AK Sco Jul22,2011 638 5 Sgr
CQTau Dec 15, 2005 553 aTau Dec15,2005 541 aTau
HD142666 Jul 11, 2004 148 60ph Jul 21,2011 638 7 Sgr
HD144432 Jul 11, 2004 193 60ph Jul 24,2011 638 §O0ph
HD150193 Jul 12, 2004 168 aHer Jul27,2011 638 7 Sgr
HD163296  Jul11,2004,]Jul 12,2004 557 &0ph Jun 28,2011 638 75 Sgr
HD31648 Dec 14, 2005 1510 aTau Dec15,2005 578 aTau
HD35187 Dec 14, 2005, Dec 16, 2005 1580 aTau
HR5999 Jul 24,2011 638 «aTra
KK Oph Jul 21,2011 638 7 Sgr

# 2. FWHM FHURE R & 22F 0 g O al

Subaru/COMICS Q24.5 imaging

Subaru/COMICS Q18.8 imaging

Gemini/T-ReCS Qb imaging

Object Dyarget(”) Dypse(”) 7 ®duarget(”) Dapsr(”) 7 Q@gurger(”) Dypse(”) ?
Elias3-1 0.672+0.012 0.634+0.003 Y
HD100546 0.788+0.006 0.716+0.008 Y
HD135344B 0.804+0.008 0.721+0.004 Y
HD139614 0.643+0.031 0.633+0.011 N 0.711+0.005 0.710+0.007 N
HD169142 0.759£0.014 0.692+0.007 Y
HD179218 0.637+0.009 0.645+0.004 N

HD36112 0.751£0.009 0.649£0.003 Y 0.559+0.017 0.526+0.027 N
HD97048 .. 0.788+0.014 0.714+0.005 Y
RCrA 0.687+0.016 0.629+0.020 Y 0.547+0.011 0.489+0.008 Y 0.771+£0.028 0.704+0.011 Y
TCrA 0.748+0.013 0.634+£0.002 Y 0.586+0.026 0.489+0.004 Y 0.806=0.023 0.732+0.003 Y
51 Oph 0.663+0.037 0.626+0.006 N 0.730+0.012 0.721+0.007 N
AK Sco o 0.695+0.024 0.692+0.005 N
CQTau 0.687+0.023 0.627+0.004 Y 0.519+£0.005 0.501+0.011 Y?
HD142666  0.710+£0.063 0.637+0.008 N 0.741£0.008 0.714£0.005 Y
HD144432 0.652+0.031 0.639+0.006 N 0.691+0.014 0.690+0.005 N
HD150193 0.728+0.081 0.641+0.002 N 0.696+0.008 0.700+=0.007 N
HD163296 0.649+0.011 0.632+0.003 Y? .. 0.705+£0.008 0.711+0.006 N
HD31648 0.677+£0.013 0.646+£0.006 Y 0.503+£0.007 0.493+0.007 N

HD35187 0.689+0.010 0.649+0.002 Y
HR5999 0.709+0.009 0.728+0.012 N
KK Oph 0.721+0.012 0.722+0.007 N
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3. BUNY T NDOEFENT A —2

Object Distance(pc) L+(L.) Ref. () Di(AU) Group Ref. [30/18.5] Ref.
AB Aur 139.3 33.0 31 0.50+0.05 70.2+6.91 1 30 4.5 a
Elias3-1 160 0.7 28 0.2240.04 35.5+6.1 1 29 2.3 e
HD100546 96.9 227 31 0.33+0.02 31.7+2.3 1 30 3.5 a
HD135344B 142 8.1 31 0.36+0.02 50.6+2.7 1 30 10.9 a
HD139614 140 7.6 31 0.04+0.17 5.3+24.0 1 30 4.2 a
HD169142 145 9.4 31 0.31+0.04 45.1+5.4 1 30 7.8 a
HD179218 240 100.0 28 <0.12 <28.81 1 30 2.4 a
HD36112 279.3 33.7 31 0.38+0.02 105.6£5.5 1 30 4.1 a
HD97048 158.5 30.7 31 0.33+0.03 52.8+55 1 30 5.9 a
RCrA 130 0.6 28 0.31+£0.07 40995 1 29 2.1 e
TCrA 130 0.7 28 0.34+0.06  43.8+7.2 I 30 5 a
51 Oph 124.4 4285 31 0.11+£0.09 13.7+£11.4 11 30 0.59 a
AK Sco 150 8.9 28 0.06+0.27 9.6+40.1 1II 30 3.3 a
CQTau 113 3.4 31 0.28+0.06 31.5x6.4 1II 31 4.1 e
HD142666 145 1356 31 0.20+0.04 28.7+5.3 1I 30 1.53 a
HD144432 145 10.2 28 0.05+0.23 6.6+33.5 1II 30 1.82 a
HD150193 216.5 48.7 31 <0.17 <37.3 II 30 1.42 a
HD163296 118 33.1 31 <0.16 <19.2 II 30 2 a
HD31648 137 13.7 31 0.20+£0.05 27.3+6.3 1II 30 1.19 a
HD35187 114.2 174 31 0.23+0.03 26.5+3.4 1I 30 2.1 a
HR5999 210 87.1 28 <0.11 <23.6 I 30 0.96 a
KK Oph 260 13.7 31 <0.23 <58.9 I 30 1.04 a
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Abstract: We experimentally studied the influence of dopant atoms and surface oxide
stress on the physical properties of two-dimensional Si (2D-Si) using UV-Raman spectroscopy
and a photoluminescence (PL) method. The PL method showed that the bandgap Eg of n*/p*
2D-Si strongly depends on the impurity dopant density 2V, which is caused by the Ecnarrow-
ing effects. However, the NV dependence of Ec of n* 2D-Si is about one third of that of n* 3D-Si,
which is probably attributable to the impurity band modulation in 2D-Si. On the other hand,
UV-Raman results showed that a tensile strain of 2D-Si, applied by the expansion coefficient
difference between 2D-Si and surface oxide, can be relaxed by decreasing the surface oxide
thickness 7ox. As a result, EG of 2D-Si rapidly increases with decreasing 7ox. This strain de-
pendence of Eq of 2D-Si is much larger than that of 3D-Si, which is not physically understood
at present.

Keywords: 2D-Si, phonon confinement, uncertainty principle, Raman spectroscopy, band
structure modulation, photoluminescence, impurity dopant, strain, oxide, CMOS, SOI
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Abstract: Browsing satisfaction with community-based websites has been studied mainly

based on webpage content. In this paper, we exploratorily analyzed the factors affecting the

browsing behaviors of client users to predict the query satisfaction level in a Community-based

Question Answering (CQA) website. The results revealed that different categories of informa-
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ing behaviors could improve the accuracy of predicting query satisfaction.

Keywords: web browsing behavior, community-based question answering, query satisfaction

V¥
— R Y LR Y . aa =T 4N
—ADY = 7Y A MIZHRNLORBEHEE (A
MEERBT V) 2T H LT, BEORK
RICEVEDHKHETE AAEEERH D, LvL,
2P ORBELAWESEDLZ LN TE RV
U727 USRS OEND Z & TIE R, Rk,
ERPEAMEVERR T, BT L HBATIE RN Y,
WEOEHB IO =Y BhEM L, aIa=7 4
—ZADY =T A FORRA = AL HEHE
RAECTHD, ZITE, 2Ia=T 4 X—RADY
flEEZE (CQA) T—HBIOToZovrar7o
FRATIZOWTCHEE T 5, Yahoo ! Japan HIFELS7: &
D CQA 7 =7 H A NI, BIMEICHIE(L Sh, kR

Dla—RKT7x—<y bEHFEHLTBY, TxT7
—VONEDOE DO ENRAHETH 5.,

SHI, VAT ha—HFOT T 0T TITENT
CQA 7 =7 ¥ A b+ ORERERE X fiii b T D7D D =
T A MIER LR AT 2 aTRetEn H 5,
VT 7Ty rua s EMENnS 7 747 v M
V7 usiE, Va7 R=UT7 7 AR X OE R

RIpEO—#HOERH L= L a— KR In5,

KX TlX, CQRAT—% 7702 7u 7o
HEICES 7o U REETFT LT L —LA T — T %
Rt 5, 7 UiEE LU & PEREITHAT L.
CQAT—4BIUOTIvvrrarZn»btiang-
LRI R OREICESE, 2—F D s ) e
YT D008 a7 7 A NMIERLET
Ta—FERET D,

A5 L OLIBEORERIIR OB Y TH D, [T —4 &
v b TR =07 I ITEOT -4t
v MZOWTHRAT 5, Ml L~ L3I Tk
7 V) O e FE L~V OFFMIAE 95 F 1 A 5
123, Yahoo ! ZIEROW SO BT IV ITH
V2 i 8 BE L~V Ol S 1 7 FEBR AT A FE N L
R R BE L~V E A O £ R 42 [525Rds &
OENT ) IZFE#T 5, TBEENFZE] Tl %@ﬁ”
DWTIRR D, JHEIT, TR 1IZBWW T, Afw
ftiam & A% OWFFEIC DN TR RS,

©Research Institute for Integrated Science, Kanagawa University



42 Science Journal of Kanagawa University Vol. 26

Itk

F—%2+v b

Ty MZiE, Fy FHET 2B LO
Yahoo ! FIEET — X 2T 5, v MEET —
RliZ, U R_R—=T 2D TS S u ST
%@ FICAAE B CINEE L CEflt s s, =

TIE, BRx 22U & OFHs, MR, BOE. 1R,
%ﬁxﬂﬂ@ﬁﬁéMAB%@AZWJ%ﬁhi
% 81,168,263 FDO U = 7 X—T T VAL a— KR
GEND, RN —FOENIERERET D7D
URLIZEEND2—HHALID /RXT A —H 72 LD
ANTEHRITFERNICHIBRS L TWS, &L a— K2k
NENa—HPDID, T 7 AR, BERR (PE
ff), 77 AURLEB LY 77 F URL ({F{E9
H%E) w"aEFEnsd, V777 URLIE, —HN0
BERIZT 7EBALTCW ey =7 VY —ATHY, Bl
FEOURLMB=Y MY el nTndl v—
ATH5, V777 URLIL, v NG A
R MDA N —LEBHT S 7O S5,
TIouvrraZix, £ —F M LTS
O, T—HENFNL—FID T EIZhT., Tk
ARFZCTY—F LT, TG0k a2 — KRV
— G~y TARECHNIE, KFa—P DT TV
YA sE, BV ORI, T
A MEEEET D, 74 VA MEETIEH, 777
vyl a—RE/ —FERhD, 2O%, 72T
ot A E#ET L L a—ReET7 o vx L, VT 7T
ImL&TﬁthmL%V/%yﬁéﬁ g
/% WCHN LT =) v A/ Eyia
%#60

iﬁﬁﬁﬂg‘k@ CQA v =7H%A k& LTix Yahoo !
MESERR L, 7 — Z 0B, 120,182 D
Yahoo ! HIEMICHE L7 =) Yot 2n3 G50
77o XPath /X% — ZHS S i FiEE A L C
Yahoo ! FIEE Y = T R—UMETHFA ha T
VEETRA LTV ER L, TXF A R
TV, B s EM EREOT XA R
EDOT 2T R=VDETHANBREEND, HT
FARarToVIE, THRAMOES (HEK
BXOEIZEED 7 L — R EOREERET — % B
Fhb,

WL AN OB

=YD s Y GEE LV OFMIL, S AT
D—FEELIITZENTED, LB T, e
LAULD TR T L— AT — 7 OFESLITIE, BT
DFEEERT D, NS5O HEEZFMAT S BTk
HLEERLTFIED 1 21%, FHiliEs KO FRIC#ERT 5

DR BRI T 4 —F v — (FFEER) 2%
Ry tThsb, 2—VoT7I7vvrrar7Bsk
UBE CQA U = 7T R—V DT IC S &, 74—
Fx—%, CQAX—VIET XA MIEHH#HTLH T 1 —
Fry—, 7T VICEHET L7 4 —F v —, BLO=
—YP 7T TITENCEET 5T 4 —F ¥ —D 3
OOHRT VT 5,

Yahoo ! HIEAS T = 7 R_R—0%, BE S E R,
[\, —BEE®R (B 7 L—R), [BIERER
W, EFMR 2 ED, U7 — 2 Eaf L
T3, CQATF—ZIZHOWTENE L7- Fohfitris X
UBEFIFEIC S &, R1UIRTEY, FERY =
TR—TDIFTHFA ATV ERTI20DT 4 —
F ¥ —EBIRT D,

FROSEE LT =) Fav 2O DX,
(72 X—U—REEHBIORA N7 o —D7F
FANOBHEE ), 72U F—U—RLEMOTF
A NOB#EE ] (72 XF—TU—RREEHOX A
NOBHEE] BIORX 72 F—U—FKOEX (B)
ﬂ%@<7i)# U — ROHFER) | D4->D7

VICBEET 57 0 —F ¥y —RBIRS N7, Th

%@%@E(%@%@ﬁ)ﬁ H RGBT RE B R bT 2
Juman! (2 -5 < TF-IDF Ggiofﬁu”jéi’béo kD)
% Yahoo ! HIEIS T = 7 R—JICB W CITHEZICH
FOVNIR (R V4E 2 e S fab STANE = =¥ g0 el BY/RF: 7 AT

FEICIE. XV EW TFIDF ER 5 shn 5,

#1. ENY 2 T _X—=UDIET F A MR

4 g zitl

BERIoES (BT A FOHZER) |k

RART P —DES (RA T o —|gex
@T#x{@$m§)< g B

AR RES (B
DR

NART A —AEED T L — ] (XA
;?;ﬁ 9 IZHRE SN2 EIEE O o — | FI1ZE (0-7)

GEETRy e BEEROTI e (o-7)
275&‘)1\@/52 (ZL— R &m T B2 (0-7)

it

BRI S 2 [ |y o

=

A b oFE (ERENEE .
SR A T o

Iz 7= L3 S mE (T A e
RS S G R e T e

A CEL R O REAMR) F124 (0-5)
mE (A% D %) B

MRS (V=T ~—=VHREOK) Bk

MBHRXARNT NEHND
%%%W(%£®%ﬁﬁ%ﬁzk7

=]
=

NKE @?5* 3*%1131 <¥‘-
/% ]ﬁ&@ \F

FEl NS

! http:/mlp.ist.i.kyoto-u.ac.jp/EN/index.php?JUMAN



it

52, [k, R2IORTHEY, 22—V T T
VUOTITEO T ODT 4 —F ¥ —aEIRTH, T2
Tlit, 2—IRT = T R=VDOIFRETEL ATV
00 (BALORE) 2T 57700 THED
WEZ [0 =27 X= YRR 2T 5,
INHO7 4 —F ¥ —iL, 22—V OIRENE ik~ 728
WINPT %,

K2 A=Y T T 7L TITEIORHL

4 b it

0 w7 DA
TELERERH] (FD)
ERIDRE + DR S

72T R=IZBWTZ Y v &R
HESRY vy (MR =7 =D~ | X)) —
Y DY) T DR
BEEIZBWTCZ Y v &zl v 7
(BB ODIAENTZ Y 72 DI ) v | AR/ ) —/F N
7 DA )
72 Ok (7)) 7Fat AR
TT 50
[Fl—F£IXEEZ = U 0FFT Gkl E
73R —7 =) F—U— Rzt | A =2,/ ) —
7 ) OEROATHE)
BT T IR (=) T
2 ACBWTHE SN Y = 7 <— | B3
TR
a—PHRBT VoY EE (7
V7 at ABWTHREBET DTk | B
{538k

(BRI 3

AR/ ) —

R L

7 VKT D —F O e E & THIT 5 721,

WEEA AT ONG SN N L—= 0 T F— 28\

BECTHDH, THMEEZRT DD, BT =7 DA

= AAPMMER SN, 34 DOFHIE X, T,

LFOERIZOWT, 1,600 DL a— RNizcAxa 7

D 5547 o7, 34 DFHE 2T 5 —EEDOH|

TEIZIE Fleiss @ Kappa #4582 23V S 7z,

1. TZOR=VOEROBSIZHONTE I E I N2
(B, F#, B2V, 0b7en), ] 208
T, 2Oy = 7=V omENEMEIC L
S TRED LV TRALONE T 5,

2. R#F—U— L ZO_X—T0ERB LR 2
7o —EDREEEDO LT (B —F
LTW5, HborRE—-FKLTWD, —HLTW
RN, BV, ZOEMIE, Va7 N—
NZHFT B AN A BEME O SRR T 5 0%
2RFT D IZDIEAT D,

3. 120U 2T R=UOEFERITELS 2002 20
BRE, 7= FEATRER T <, AR W EH
BRETHIDICERFH I N TS,

4. 20727 R=UNR7 ) oA 2B T
—VEHe ST EEIN? (HEsEs, b

fiv: 770V TN R L O THE 43

HIEEWE ST D, bF VeI, e
SHRU, B IRN),

B 412BWT [nbkn) LFfisnzra
— ROBIME, OB OFITE L OERO - DI25%
SN=HEBR L a— Rid 1,486 4 CToH 5, Fleiss D
Kappa {25 OEIL 0.25 TH 0 GHlEMICHIT 5%
TETO—F LHBrsins [3], -l S 7 mE R
DO—EBMEEEB L, 47 7 ANHEMNEY 27 7 A5
JEREICAE L L, THHRRERE ST 5] & Mg S
5] ~ ZLT [(bEVmEIERY] & [
EHRN] ~HAT D, FD#%, Fleiss @ Kappa 1%
BOMEIX 0477 L7200 THEEO—H Lflrsh
Do ZHUE, 27 T RGO S TSRS — B
PR L OMEEMEZ T 5 2 L 2T,

BB 7 v 30 XA NE, FFEOREICEIVEL
TWAEAERH D, T2 2IEX, FTA —T A X IFF
MENZI T DRV 2 E L, 74X 7 — A M
) ARXNENT—HBILORT U T4 ¥ —IZxTD
FREENRE, L7ehdo> T, ARZEBRTlx Weka? %
L. NWEEL~VLVOER| ITBWTHHESND 7 «
—F ¥ =22\ T C4.5, SVM (Vih— h_J X —=
V=), TA—TRAKX, v RT 4 v I BLOT
BT —=A N+ 5, 22Tk, 22—V 7 709
¥ TITENORHER O S L O M2 R 2729,
BEO7 4 —F ¥ —Dky befliT 5, 2—V7
T TITEIOT 4 —F ¥ — L TOREREFE S
\ORT, =TT TITEIOT 4 —T v —bH
D TORREER AITRT, ZNDORERIE, & <IT,
CA5BLOTHF T —A M ETNMIZRBITA—Y T T
VYU TITEID T 4 —F ¥ —DEEMEEZ PRI T,

KB A—PT IOV ITITEHDT 4 —F v =72 LTDS}
RS

itk R gL Ff  |ROC fiik

C4.5 0.555 0.578 0.565 0.617

SVM 0.577 0.598 0.583 0.627
FTA—TAX| 0.6 0.623 0.606 0.687
HYAT (v 7| 0.556 0.555 0.555 0.635
THT =2 | 0552 0.6 0.57 0.652

K4 a—BTIUUTITEOT 4 —F ¥ —HY
TOHRER

Jiik FEEE FRELR FfE  |ROC fEhik
C4.5 0.776 0.835 0.803 0.858
SVM 0.729 0.745 0.727 0.764

FA—T A X 0.702 0.743 0.721 0.849
OYAT 4 v 7| 0.697 0.685 0.691 0.782
THT—A R 0.784 0.845 0.811 0.834

2 http://www.cs.waikato.ac.nz/ml/weka/



44 Science Journal of Kanagawa University Vol. 26

CQA 7 =7 %A FTiX, BT\ 2007 =
DIz ENTE Y, Yahoo ! AFELSICIL 16 [HOE
BT AV NS DH, 7TV, BFEROEIZ
L, s Fuk AT AR L LICE
HELIEIDRBRLFEN DL, 7)) TukR
Tl 246,559 fll® Yahoo ! NS = 7 _R— U3
ESINT, REIRTHEY, A7 T VIZX - T
JEREIR D Z RS, EEIX, A F—Fy
M PCEFEE] 73V THRLEL, [=2a2—X,
Bif, EEEES) TRV, BT T VICX o TR
P, 22— T N—7 F LT, FFRIRENE 2D 7=,
7 =2V O L 30% ~ 40% FEETH 5,

# 5. Yahoo ! IR T I VIZIT D e E

HF2Y % RN—t b AT % N—tr b
iy i ;g;%‘/ 58846 | 353 Hﬁff - 9343 375
i%; $ . 27128 | 3538 fﬁﬁﬁgﬁ 9654 | 358
%Ff\y %f 5 25125 | 383 é{gi S| 9T | 867
gcyf %;g 7Pl 99905 | 404 ,ZEZ;;W 4450 371
;?;T ﬁ7 g | 15731 | 333 Yahoo! 3563 | 336
f%ég é}gﬁg 20988 | 301 ?:;Wg%g 4521 22.4

BT LK 14886 | 342 ;;f‘jjf 660 363
ﬁ% isfﬁj 13892 | 316 |Zzoofi 6098 | 356

W =27 =0k 3~k b =iiliid Llca—VodilE,

B 7E
FUX TR, RBT UV O a7 RERIERE 2 RS
L, @4, 72V d2i0&E LT, KMrarr
PYHHEODOY A MRt 5, CQA DT 7 A K
TlE, FoX 073, 7 VAR E DR
LA OER A2 EZE LTI by, B
HELFRH LR T7 X TRl abEsT
Ta—FRREFICER b, Chelaru H i, B
MM SX, 72V HEEOZDODO 7V BIO L
Ly RN (RB= o PrDa—FzB 0 TEHER
BLOEENRMIZ SRR DRAD FE v 7 ORFE)
(ZHUT DI & Bt KL O L 7= 9,
FVRITIE, MBA L F 72— 2ABLOa T
PVICHET L = UATEN A BRT S50l = v
TR R FER SN TS, ARBRTIE, By ar
B DN 72 & OIREED k&9 % ?, Kumar
51X, Yahoo! VAT Ambon VA LI-BREB
F Y — N —F — 2T 5 KB 72 o — T H)
HBEEm L, a7 Y BLUORMRICESS T T
DT R=VHBE O ERE L, £ LT, X

—VBIEOREE N T T THY, 13
NAIa=l—2arhTI)ThiHIEaRLEY,
Cheng H 1%, ~— VRO F R fEEZ FE T 5
DIl —lRae L L, 77 v iTEhE S
BT 52 L TCa—FoRBFENEZ THIT 5 HELRE
RLTz, FLT, V= R—=F =5 LT~/ x
U ONERLAT T2 7 7 o —F 2 L7 °,
Aikawa 51X, Yahoo ! ZiE& A x5 L L= FEERIC
HOX, BN FEIEM S A7 2 ER LT
B, ZHICIE, n- 7T AFEIIRKRERSIZ LD
FA =T XML,

LrL, 2—HY DB P A% 5 e BE,
ZL T, BMBEZ T UOMERICE W THEET 5 K
WZCOWTHSRT B 720 OMEIRIE E A EfThbi T
2, ZDH, BTV THa T I A
MZVER Lz Z = U i J& JE O FEM 72 fRAT DN LB T d
HEEZD,

i

AL TIE, 770078 T 4 —F v —DER)
PEDFEATIZ I3 < Yahoo ! SO 7 — U EE L
ULV OERBH TR FIEZ R L, 24,498 44 D3RV
=PI > TEITEINZ 120,182 kD7 =) 7'
Y ADT =2 ¥y MIHESS EREN L TR A 220
TAVOmEEEZ R L, £, TUHDOEICEET
HUAER 7R BRI IC DWW TR L, PRSI RS <
7 4 —F = OHF B OV TRE LT,

SteiE. RN SN D B O FEHIARNT 2 FEht
L7cWEZZTWD, BTV RHERICHE
HLCRELT D720, 77RO TEEBIR]
DEZERHT D Z LR EBRETETH S,

ARFZEIL, 2014 FEFE R B B2 SE AT 3L RIAFFE O A2
Bipk (RIIS201408) %31} TIT\W\V £ L7z, JE< AL
ML EFET, £, ERICHHTENZEREALIC
B L £,

ik

1) Ohshima H, Jatowt A, Oyama S, Nakamura S and
Tanaka K (2009) Towards improving web search:
A large-scale exploratory study of selected aspects
of user search behavior. In: Proceedings of the 10th
International Conference on Web Information Sys-
tems Engineering. pp.379-386.

2) Guo J, Gao C, Xu N, Lu G and Han H (2013)
Analyzing query trails and satisfaction based on
browsing behaviors. In: Proceedings of the 10th
Web Information System and Application Confer-
ence. pp.107-112.



3)

4)

5)

it

Sim J and Wright CC (2005) The Kappa statistic
in reliability studies: Use, interpretation, and
sample size requirements. Physical Therapy 85:
257-268.

Chelaru S, Altingovde IS, Siersdorfer S and Nejdl
W (2013) Analyzing, detecting, and exploiting sen-
timent in web queries. ACM Transactions on the
Web 8: 6.

Kumar R and Tomkins A (2010) A characterization
of online browsing behavior. In: Proceedings of the

M 7T TN ES RERREO T 45

6)

7)

19th International Conference on World Wide Web.
pp.561-570.

Cheng Z, Gao B and Liu T-Y (2010) Actively pre-
dicting diverse search intent from user browsing
behaviors. In:Proceedings of the 19th International
Conference on World Wide Web.pp.221-230.
Aikawa N, Sakai T and Yamana H (2011) Commu-
nity QA question classification: Is the asker Look-
ing for subjective answers or not? IPSJ Transac-
tions on Databases 4: 1-9.






Science Journal of Kanagawa University 26 : 47-52 (2015)

BE EZW 2014 FEAR) IR E BEEETERT LRI ZE B iR =C

EXFV Vel LERRET I VBT T35
KUY~ —HEk () SO, RHEMb B btk

ekt BEREE 2 Bk W AR SILRE
BAHE! FEb5x L MIHRE' TIEk!

Synthesis, Structure and Antimicrobial Activity of Silver(I) Coordination
Polymers with Histidine and Other Basic Amino Acid Ligands
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Abstract: The coordination environment of Ag", i.e., not only the atom coordinated with the
silver(I) ion, but also the structure around the silver(I) ion and the ease of ligand replacement,
plays an important role in the antimicrobial activities of silver(I) complexes. Water —soluble
neutral and anionic silver(I) complexes with histidine (D-1, L-1 and L-4) and water-insoluble
ones (D-2, L-2 and DL-3) were prepared depending on the reaction conditions, including the
reaction time and pH. They exhibited a wide spectrum of effective antimicrobial activities
against both Gram-negative (Escherichia coli and Pseudomonas aeruginosa) and Gram-posi-
tive (Bacillus subtilis and Staphylococcus aureus) bacteria as well as yeasts (Candida albicans
and Saccharomyces cerevisiae). Various structures of silver(I) complexes with basic amino
acids suggest that histidine as well as arginine and lysine residues can uptake silver(I) ion in
peptides and proteins and transfer metal ions outside the cell depending on local proton con-
centrations in the cell.

Keywords: Silver(I) complexes, basic amino acid, histidine, antimicrobial activity, EXAFS,
ESI-MS
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Table 1. Antimicrobial activities of silver complexes with histidine ligand and related complexes evaluated by mini-

mum inhibitory concentration (MIC; pg mL™)

L-Hihis® 18 L-28 DL-3° L4 {{[Ae(L-Harg)]  .{{[As(l-Hlys)]
(NO3)}2 -HI03"  (NO3);
Escherichia coli =1000 15.7 125 125 313 125 15.7
Bacillus subtilis »1000 62.5 250 125 313 125 15.7
Staphylococcus auveus =1000 625 250 313 62.5 125 313
Pseudomonas aeruginosa =1000 157 250 125 157 625 79
Candida albicans =1000 15.7 125 123 500 =1000 79
Saccharomyces cerevisiae =1000 157 125 313 62.5 125 157
Aspergillus brasiliensis (niger) 1000 125 250 250 250 =1000 125
Penicillium citrinum =1000 500 250 1000 1000 =1000 =1000
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Ultrastructural Changes and Intracellular Ion Movements in Tertiary
Pulvinus Cells duing the Seismonastic Response of Mimosa pudica L.
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Abstract: To examine the mechanism regulating tertiary pulvinar motor cells in the seismo-
nastic response of Mimosa pudica L., light and electron microscope studies on the structural
change of those tissues and cells and the movement of K, Ca, and other ions during leaflet
closure were carried out. Light microscopic observation and the measurement of cell volume
changes using the montage method revealed that abaxial parenchymatous cells in the tertiary
pulvini were markedly swollen during leaflet closure, in contrast to the inverse volume change
of adaxial parenchymatous cells, indicating that those are the motor cells. Concomitant with
the cell volume change, in the adaxial region, epidermal folding and the shrinkage of intercel-
lular spaces were caused during leaflet closure. On the other hand, similar structural changes
were found in the abaxial region in the leaflet opening state. The epidermal and parenchyma-
tous cells of tertiary pulvini contained large central vacuoles, in which electron-dense materi-
als, probably including tannin as demonstrated by FeSO. cytochemistry, were located along
the inner surface of the tonoplast. The electron-dense material changed form from a large
globule to a small grain or an amorphous shape in the adaxial cells during leaflet closure. At
the same time, an inverse change of electron-dense materials occurred in the abaxial cells. A
cytochemical study using potassium pyroantimonate (PA) indicated that, in the abaxial mo-
tor cells, PA precipitates containing Ca were located along the inner surface of tonoplast in
the leaflet opening state, while they were diffusely distributed in the vacuolar lumen during
leaflet closure. This result suggests that Ca ions play a significant role in initiating the volume
change of motor cells. Quantitative X-ray microanalysis of cryosections showed that, during
leaflet closure, the concentrations of Ca, K, and Cl increased significantly in the vacuolar elec-
tron-dense material, vacuolar lumen, and cell walls in the abaxial cells, while the concentra-
tions of Ca and K decreased only in the vacuolar electron-dense material in the adaxial cells.
In the tertiary pulvini, Ca and K ions released from the vacuolar electron-dense material in
the adaxial cells may cause the Ca, K, and water movement to the abaxial region, and eventu-
ally turgor movement by the swelling of abaxial motor cells.

Keywords: seismonastic leaflet closure, Mimosa tertiary pulvinus, tannin, calcium, potas-
sium, pyroanimonate cytochemistry, quantitative X-ray microanalysis, cryosections
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Fig.1. Seismonastic response of a mimosa. A. Leaflet
opening state. A compound leaf indicates 4 pinnate leaves
composed of about 10 pairs of opening leaflets. B. Leaflet
closing state. By stimulation of needle attaching to the
pinnate apex, the leaflet closure occurs. Pinnate and com-
pound leaves bend down at the respective (secondary and
primary) pulvinus.
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Fig.2. Dissected samples for recovery test after the
anesthesia by diethyl ether. A. Compound leaf including
the primary pulvinus. B. Compound leaf without the
primary pulvinus. C. A part of pinnate leaf including only
the tertiary pulvinus. All samples show the complete
recovery and leaflet opening.
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Fig.3. Anesthesia of a part of pinnate leaf. A. Small piece
including 2 pairs of leaflets (right side) cut off from the
apex of dissected pinnate leaf (left side). B. Leaflet piece
inserted into water filling absorbent cotton put on the
bottom of a small vial. C. Anestheizing the leaflet piece
in a deep glass bottle. The leaflet piece in the vial (B) is
exposed to diethyl ether gas evaporated from the another
small vial put on the bottom of the same glass bottle.
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Fig. 4. Light microscope images of mimosa tertiary pulvini, cut longitudinally along the leaflet main vein, during the
leaflet closure. A. Cross-sectional view before cytochemical FeSO, staining. B. Cross-sectional view after 2 hr from
cytochemical FeSOs staining, showing numerous grains well stained with FeSO. in parenchyma cells of the tertiary
pulvinus. In A and B, the main vein of pinnate leaf is shown at the left bottom. Scale bar, 0.1 mm (A, B).
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Fig. 5. Light microscope images of mimosa tertiary pulvini, cut longitudinally along the leaflet main vein.
A. Cross-sectional view in leaflet opening state. Adaxial side is upper left, and abaxial side is lower right. B.
C;ross-sectional view in leaflet closing state. Adaxial side is left, and abaxial side is right. Scale bar, 0.1 mm (A,
B.



Table 1. Contour distances® along the folding surface of

tertiary pulvinus in leaflet opening and closing states

Leaflet Leaflet Level
Pulvinus opening closing of
(pm) (pm) significance
Adaxial 81.2 = 10.9 |135.6 == 36.8
side (n=10) (n=6) <0.001
Adaxial 90.3 = 12.7 | 66.7 £ 5.7
side (n=9) (n=14) <0.001

* Contour distance was measured as a real distance per
unit length (0.5 mm) in a straight line on the pulvini sur-
face.

Values are mean = SD.
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Fig. 6. Histograms showing distribution of cross-sectional area of adaxial tertiary pulvinar cells in leaflet opening
state (left column) and leaflet closing state (right column). A-B. The 1st ( I ) epidermal cell layer in opening state
(A) and closing state (B). C-D. The 2nd (II ) cell layer under the epidermis in opening state (C) and closing state (D).
E-F. The 3rd (Il ) cell layer under the epidermis in opening state (E) and closing state (F).
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Fig. 7. Histograms showing distribution of cross-sectional area of abaxial tertiary pulvinar cells in leaflet opening
state (left column) and leaflet closing state (right column). A-B. The 3rd ( Il ) cell layer under the epidermis in
opening state (A) and closing state (B). C-D. The 2nd ( I ) cell layer under the epidermis in opening state (C) and
closing state (D). E-F. The 1st ( I ) epidermal cell layer in opening state (E) and closing state (F).
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Table 2. Cross-sectional areas of tertiary pulvinar cells in leaflet opening and closing states

Cell layers Leaflet opening state (um ?) Leaflet closing state (um ?) Level of significance
Adaxial 1 79.1 = 35.1 (n=210) 58.4 = 26.4 (n=203) <0.001
Adaxial 1T 97.9 = 52.5 (n=209) 55.9 = 38.5 (n=210) <0.001
Adaxial I 124.5 £ 58.8 (n=198) 78.5 = 49.5 (n=205) <0.001
Abaxial 111 79.7 = 43.9 (n=200) 113.8 = 46.5 (n=200) <0.001
Abaxial 1I 69.2 = 33.6 (n=201) 80.3 £ 39.3 (n=200) <0.01
Abaxial 1 43.9 +21.0 (n=200) 43.8 +18.1 (n=203) >0.05

Values are mean = SD.
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SN
Fig. 8. Electron microscope images of mimosa tertiary pulvini, cut along the leaflet axis. A. Cross-sectional view of adaxial
side in leaflet opening state. Epidermis is shown in upper left. B. Cross-sectional view of adaxial side in leaflet closing
state. Epidermis is shown in upper left. C. Cross-sectional view of abaxial side in leaflet opening state. Epidermis is shown
in lower right. D. Cross-sectional view of abaxial side in leaflet closing state. Epidermis is shown in lower right. Note the
mirror image correlation between A and D, or B and C, on the structural features of cells and the shape of tannin grain in
vacuole. Scale bar, 10 pm (A-D).
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Fig. 9. Intracellular localization of electron-opaque pyroantimonate (PA) precipitates in abaxial cells of mimosa tertiary
pulvinus, fixed in 2% OsOs solution containing 2% potassium pyroantimonate. A. Cross-section of the pulvinar cell in
leaflet opening state, showing the localization of PA precipitates along the inner surface of tonoplast. B. Cross-section of
the pulvinar cell in leaflet closing state, showing the diffuse distribution of PA precipitates in the central region of vacuolar

lumen. Scal bar, 1 x m (A, B).
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Fig. 10. X-ray spectrum of the pyroantimonate precipitate
found in abaxial cells of mimosa tertiary pulvinus,
enlarged around the combind peak of Sb-Ca (at 3,640
eV). Vertical line in the center of spectrum indicates the
position of Sb-Lia emission at 3,600 eV. The other labels
indicate spectral peaks of respective element-line emission.
The ordinate gives the number of X-ray events, and the
abscissa shows the X-ray energy in keV.
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Fig. 11. Cryosection images of the adaxial region in
mimosa tertiary pulvinus. A. Adaxial cells of pulvinus
frozen in leaflet opening state. B. Adaxial cells of pulvinus
frozen in leaflet closing state. In A and B, symbols indicate
analyzed positions; tannin grain (O), vacuolar lumen (5%)
,and cell wll ( A ). Scale bar, 1 um (A, B).
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Fig. 12. Cryosection images of the abaxial region in
mimosa tertiary pulvinus. A. Abaxial cells of pulvinus
frozen in leaflet opening state. B. Abaxial cells of pulvinus
frozen in leaflet closing state. In A and B, symbols indicate
analyzed positions; tannin grain (O), vacuolar lumen ()
, and cell wll ( A ). Scale bar, 1 um (A, B).
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Fig. 13. X-ray spectra obtained from various positions of cells in the adaxial region of mimosa tertiary pulvinus. A-C.
Spectra from tannin grain (A), vacuole (B) and cell wall (C), in leaflet opening state. D-F. Spectra from tannin grain (D),
vacuole (E) and cell wall (F), in leaflet closing state. Labels indicate spectral peaks of respective element-line emission.
The ordinate gives the number of X-ray events, and the abscissa shows the X-ray energy in keV (range; 2.4~4.5 keV).
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Fig. 14. X-ray spectra obtained from various positions of cells in the abaxial region of mimosa tertiary pulvinus. A-C.
Spectra from tannin grain (A), vacuole (B) and cell wall (C), in leaflet opening state. D-F. Spectra from tannin grain (D),
vacuole (E) and cell wall (F), in leaflet closing state. Labels indicate spectral peaks of respective element-line emission.
The ordinate gives the number of X-ray events, and the abscissa shows the X-ray energy in keV (range; 2.4~4.5 keV).

Table 3. Concentrations of various elements in the tannin grain, the vacuole and the cell wall of pulvinus cells in leaflet
opening and closing states

Concentration (mmol/kg dry wt.)

Pulvinus Element
Tannin Grain Vacuole Cell wall
Open (6) Close (4) Open (6) Close (4) Open (7) Close (5)
Adaxial
1 Ca 262.73 92.99 101.90 174.52 359.59 525.23
ce
K 950.74 177.91 297.65 257.20 677.20 498.49
Cl 6.31 49.20 63.36 125.30 77.06 206.03
Open (5) Close (5) Open (5) Close (5) Open (4) Close (5)
Abaxial
1 Ca 134.30 321.82 111.64 244.34 133.77 558.99
ce
K 565.64 713.77 226.17 916.92 296.36 1414.54
Cl 9.99 236.59 25.95 304.94 65.30 501.05

Values are mean of examples. Exsample numbers of X-ray microanalyses are indicated in parenthesis.
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gﬁﬁ'ﬁﬂ’é Response (leaflet closure) Recovery (leaflet opening)
Adaxial
side
.
2
Abaxial
side

Fig. 15. Diagram showing the movement of Ca®’, K" and water during the leaflet closure and the leaflet opening in mimo-
sa seismonastic response and its recovery. Possible apoplastic translocation of ions and water between adaxial and abaxial
sides in pulvinus is also shown. As a result of ions and water movement in leaflet closure, shrinkage is caused in adaxial
cells and swelling is caused in abaxial cells. Conversely, in leaflet opening, shrinkage is caused in abaxial cells and swell-
ing is caused in adaxial cells. Ca** translocation is possibly significant to regulate the movement of K* and water. T: tannin

grain. V: vacuole. CP: cytoplasmic matrix. CW: cell wall.
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Purification of High Quality DNA from the
Fragmented Total Genome of a Diatom Species
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Abstract: The Preparation of total genome DNA is essential for genomic analysis with
next- generation DNA sequencers (NGS). However the DNA of a psychrophilic diatom species,
Thallasiosilla nordansioeldii, was difficult to fragmented during purifications. The fragmenta-
tion occurred during purification with some different protocols, such as the phenol-chioroform,
affinity column, and benzyl chloride methods. These results suggest that the fragmentation
of diatom DNA could not be avoided. Therfore longer DNA was collected from the fragmented
DNA for NGS.
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Development of a Sensitive and Specific Enzyme-Linked Immunosor-
bent Assay (ELISA) for an Insulin-Like Androgenic Gland Factor of the
Pacific Grass Shrimp Palaemon Pacificus
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Hidekazu Katayama® and Susumu Izumi*?
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Abstract: The male secondary sex characteristics of crustaceans are controlled by an an-
drogenic gland hormone (AGH), which is specifically synthesized in and secreted from the an-
drogenic glands (AGs) attached to the male reproductive organ. AGH has been purified from
the terrestrial isopod Armadillidium vulgare for the first time, and its chemical structure has
been determined. Recently, insulin-like androgenic gland factor (IAG) was cloned from some
decapod crustaceans. IAG shows sequence similarity to isopod AGHs, and has been suggested
to be decapod AGH, although no direct evidence for the function of IAG has been reported. In
order to elucidate the function of IAG, it is very important to analyze hemolymph levels of
IAG during sex differentiation in decapod crustaceans. Therefore, in this study, we developed
a sensitive and specific enzyme-linked immunosorbent assay (ELISA) for IAG of the Pacific
grass shrimp Palaemon pacificus. A synthetic £ pacificus IAG B-chain was conjugated to key-
hole limpet hemocyanin and injected into rabbits, and an antiserum against P pacificus IAG
was subsequently obtained. The synthetic £ pacificus IAG B-chain was labeled with horse
radish peroxidase. Using the antiserum and labeled synthetic peptide, an ELISA system for
P, pacificus TAG was developed. The sensitivity of the assay was 80 fmol/mL. The AG extract
from P. pacificus produced a displacement curve which was almost parallel to that of the P.
pacificus standard. The total amount of 7 pacificus IAG in the AG was 32 fmol. This is the
first report on the IAG content in the AG.

Keywords: androgenic gland hormone, androgenic gland, insulin-like androgenic gland factor,
decapod crustacean, Palaemon pacificus
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Abstract: In contrast to animal lifecycles, those of plants show the alternation of two gener-
ations, that is, a diploid sporophyte generation and haploid gametophyte generation. Male and
female gametophytes, which respectively produce male and female gametes, are essential for
plant sexual reproduction. The male gametophyte pollen develops in anthers interacting with
surrounding tapetum cells, which have been considered to provide materials and energy to
developing pollen grains for their growth. We analyzed Arabidopsis pollen developmental pro-
cesses using the recently exploited focused ion beam-scanning electron microscope (FIB-SEM).
Our research is still detemining appropriate conditions for fixation and staining methods, but
we have obtained several series of anther sections, which revealed intracellular structures of
and intercellular associations between pollen and tapetum cells.

Keywords: focused ion beam-scanning electron microscope (FIB-SEM), arabidopsis thaliana,

male gametophyte developmen
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Abstract: Characteristics related to body colour of myodocopid ostracods were classified

and examined. Two new characteristics were found: a structural colour on spermaducts and a

carapace colour change. Many cypridinid species possess a blue colour in spermaducts. This is

probably related to a copulation display or mate recognition. The carapace colour change was

observed in Codonocera sp.. It was caused by regulating chromatophores. Additionally, pig-

ments observed in digestive organs were classified into three groups: a typical dark-brown pig-

ment and two kinds of colourful pigment. The latter pigments are expressed in two different

lineages, respectively. Finally, relationships between the characteristics mentioned above and

phylogeny are discussed.

Keywords: myodocopa, ostracoda, cypridinidae, colour change, chromatophore
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Abstract: The distribution of phytoplankton in the estuary of the Sagami River was deter-
mined for 5 years in relation to the stratification of sea water-body estimated by several envi-
ronmental factors. Vertical mixing of the water-body in winter ended and stratification began
at the end of February. During this period, chlorophyll a concentrations increased in a layer
less than 50-m depth, where phytoplankton could bloom with nutrients from deep layer. Two
layers above and below a 30-m depth were found in summer. A higher concentration of chlo-
rophyll 2 and low salinity were often found at the top of the upper layer, where phytoplankton
could bloom with sufficient sunlight and nutrients from the river. Phytoplankton may sink
to the bottom of the upper layer, leading to higher concentrations of the chlorophyll a layer.
Vertical mixing began at the end of September and the chlorophyll 2 concentration decreased.
Lower concentrations were maintained in winter.

Primary productions in this area were limited by the low light intensity due to deep vertical
mixing in winter, although they were not limited by lower nutrients due to stratification in
summer.

Keywords: phytoplankton, biomass, stratification, vertical mixing, sagami river

J¥ i
FIEGB IR E R E0 D =R AR TR EEICE
HRVFEZ D> THRMNTEETH D, BARMEED
SIEWNICE DD FHAE b T 713K 1000 m IZ 2 L,
Z DJEDITTER S -t oM RS & & bIT, i
m&ﬁfﬁ%%%&bfméozmmﬁ@®$%ﬁ
ITVIALE T 5 FE A ORI 1, B O Mk i
FE M & & b2, EREERS & ML 5 R
WIEHTENFAET S Y, iz, B o B
SOABB 22 S DIRAKFTANDH Y 2, WIWIcEt->ThH
BRETIIEMEICEF L T D, T OEHER BN IR
DB G ZEB S TR Y, WERKE TOMY

T bUDNEM  —IRAEER, ZIUSKZD
NIHHROERRREFMSIT T b B2 LD Y,
Z DU DOAERER DR Z R4 o720, WL
b7p 0 AAER Y . W) EOZE(L 29 &I
T, EHERLZ NI 277 > 7 k> D%t
JERTARLNTEZY, LarL, —ANL—HLUN
DRNTE % e LTz 240 5 OfE R B IR S LI ER D
Frigd, HIEAIZAE T —ERY OBRNLHEE S
NERETHL Z LBEETE R, HHR OB
IREHE A B NS T D72, REIMOFE %217
WV, EOREREMEITHRS D Z ENRARTH D,

©Research Institute for Integrated Science, Kanagawa University



92 Science Journal of Kanagawa University Vol. 26

AWFFETIE 2011 M5 2014 4EI2HNT TiTh =i
A THIE RS DA 72270 T2 ZREIT OV CE A
HEFEML, RETHHEEZM-T-, BEOREKRL
AEEOREREADE TS LT, 418
C7olEsEnZ iz ifz+2 2 L4 BiEL., &
BT, ZEICOEDERND Z OWIRO MBI 7o 55
MEWRSMNCTDHZ LR B L,

PR L T5 Tk

BN E T 5 v 2 b EPRONE

SIS THRAMKEA LY, EiESREeKER
(AAQ126 JFE T RN 7w 7 S H) 28| F LT,
ﬁﬂ@ﬂ@%%ﬁfﬁFM%rhﬂhrﬁLMKf
rman 7 4 )VENEE A RE L, BEXEEE LT
iE, HERAERO Y 7 F 7 =TI L0 KR (%)
EKIE (m) ([THRE U7, MKBEORIE (o) 13,
LI, JENDOEH Lz KEE (kg m?) X
D 1000 Z 51Tk 72, [AIRFICERAK L 72K oD
rana 7 4 VRELZRD D, IO NREE Z O
ECEELTCZaa 7 (VR (ug 07 ITHE Lz,
AL ER AL > 2 T A (GPS) i R (FG-530,EMPEX
1) ZRHWT, RIEMR R OREZ) &R, RE AT
L. WEEIT LI O BINS ZEH L,
TE SO EONE X 0 A0S OFREE R, %
HEMBOMESMEANNNTDHZET, Y7 hy=T
(Gsharp, dlp ££) (2 & 0 WE2ERT IR |- o0 4 B R O 5y A
ZHFA LTz,

B 1. BN, a. AEEGEES RPOHATIZR b OfL
EZ/RY. b, A MToORL 2.5 km OBEFUIE -
TR EIT -T2

BLIINIBII & BN 5L

FEAR) LT 01 20> B A2 M 2> Cradb e 2.5 km @
HPHOUHSE CBUINZ T > 72 (X 1), WINZEE) D%
EEET D20, WL OEB D/ SV INBORFITE %
BUAMIMIS®R AT, EiEE & KA BEROSMITMZ,
FAEM OB TP TEERE IC LY . FAEHSEOKESE
KT,

Wik
BB
2m1$ﬂ%2m5$@%ﬁ:ﬂmﬁLﬁ%%Azmo
m F CTOFALGT M ORPERIIH > TREEZIT 7=,
BEREN L 2 &@%ﬂotlﬂ&Gﬂ 154D
M. HIE % FEhET DS N> 1208, Z Do A
Wi, IR 1 EOREEITS ZENTE, 2H, 3
H. 4H. 5 HIZENZEN 3B 2[F] 1[H, 2[FO
MEZEmL, 7H, 8 A, 9H, 10 A, 11 A, 12
HizzhZn1E, 26, 1FE, 2FE, 2F, 3FEO
W E 2 F20 U7z, 5 AR R OOFRHE) 3R] 1 385 o0 F A (e %k
X 19 [N Eo 7z, FEFE) IR AR O KGR ITHILSIC X
DERY FEL R CHATHHERICE Y BT,
ALY 500 m OFIPH O % 72 A T5m L F D
KRE T ol=7odd, FAEMIMMZA T E DL DKIE
OHSE THIE LN BE-SE, T OIS HIE
RO T-, AN SEENDICHE > TRKIEITHE L,
A 1500 m LA C/KIEIX 50 m 2 %, 2500 m {1
TIIKEIZ 100 m LL B s 7e o7z, F£7-. Z OEkD
KT TG T B OMLE N DTN RR D2 TRE
<wkbtol®t WZXFCOWIKE R~ T Bk X
DFRGI TR E ﬁ@éﬁ%kﬁot(mz&@o
@%&@Eﬂﬁ&\%mﬁm’%%b%f VIISES
KR T THIE S 72 KIR & ¥R EE ORI E R R i
HIEFIK S TIRZFRO B FE(LZ R Lz,

T JE

Z O HNE STz A fROKIRIE 14°C T 2012 4R &
2015 D 2 A b, 3 HIZiX 15C, 4 HIC
X 17°C. 5 A2 18-19°CIc EH- L. 7 AI2i% 25-26
C. 8 HITI1X2627C & 72 o 72, /KR 28°C
T, 2012 FFICPE SN2, 9 HBKE, AKIRIZFOMK
Ta®, 9 712 24-25°C, 10 H 2 22-23°C. 11 H
(22021°CE720, 12 AICIX1ITCETIRF L7z, &
OWEIE O AKIBIT G (T The b K& S BB L7228,
Z OFPHIL 14T 5 27CTH . ZEEIE 15°CLA
NTHDZENHLNZ o T, AFEfLE L
2-4 H & 10-12 H1Z, /8 TRIEDLOME L g T
KB OMEA DR 5lz, —FH, EEFED 79
A3 5m UL TKIBRE S, EE TR Lotz



TPARKHE Ml MBI AT > 7 b AMEOFZEL 93

LA ORI IR X D KIEOEIT/ N E D
ofc, —HFEZBL T, RIEHNHIKE 50m E TOKEE
TRIFFZHNE S 72 KIEOIREZ TR AT 10°CI2iE
7otz

SR

HEIRE 1% 31-35%0 DFLPH CTA®E) L7z, /K% 50m 1T
DOFREITIEE A EOHIM 34%TH - 7=DIZxt L,
FJE DO 1% 81-33%0 D HEPH TR E K ZHE) L 72,
HER B O ZEAIT/KIE 50m IT< £ TRO L, AED
WKIREE R VARWRE TEML TWDH Z &R ai
7o WRICABA)LHAT O A 0T CIEIBAZE 72 HR IR B O T 8
BB, Fio, WO TOEBED FIX, %<
OB EKIBOEAL EXFIGE L T2, 2D XKD 7321
B OEIEEE DR T & KR OZE I, FRE0 S D
KOWANZELDbDEHLEIND, S HIZ, 2-3H
& 12 AICiE, mTEA S 1000m LA B - T
FJE 3m Al D KR CHIRFE & AR ORIV E 2338 8

28
38
48
568
T IRC
&
*®
78 !
8H 8a - 8b
w__]lmwwg;ya.._
95 o [ '
20
108 10a
40 “14.10.20 .
118 0, :
128 =
' 12c
40 are0r
0 1,0

b7z, HENAFORWKIRIZEVmEAISZS
DEHER SN D, FIIKIZ K DIREIRE DK TH
olclew, BENE R LEKEBICOEDLTRE
MBLREETIC, FLWREDOKTAEC DL
EALND,

HE

HE SN, WD HKE 50m £ TOKIE, HiEE
L EFTDRIERE BN E S W THE KB E DFRIETH 5
o RO, ROTMWKRELED D, Z OFPHDOUHEAK
B JE DI % R oD CRBROSAE W FlzFR Lz (K
2). SREMERICIE, A HIE LR TRIE L7 KEEIC
FeDN 7z 50m LK DI b RKom Lz, /KiR, MR
EOKEE (ET)) D ORHHE SN E OWRE o 1338
TR AKEE EbIZEmL< 2D, AUETHE S
Z DR D o 1% 25.0-26.1 kg m® OHIPH T, KIED
KFL12 HE 2 Al2ix, KEZBR KES0m £
TOALET 25.7 kg m® L EOEVMENRED HAL7-,

0 1,0 2,0

O3 DFE#E (kn)

[X] 2. AR ] O O YK 5 BE DAEZE{L. 2011 7> 5 2015 £ A7) 5 2500m O CTHIE L7-fs 52 AEIC# L=, it
HhEHEE, ARV O 25 OFFEEE, ARIEO AESIIEE, ERoRma () 3B A AR L TS,



94  Science Journal of Kanagawa University Vol. 26

2 APRICIZ DT 072N LB EARPRO Hiv (K
2-2b,2¢) . K& TOWKDOEENILE D SHEIRE D355
EVTETZENHEESI N, ZO%, [IEN BT
% 35 H ORI, £EH 5K 50m (223 T,
25.0-25.7 kg m*® OFECD 725 FEAFL N TE AR S v7-
(|2 2-3a,3b,5b), Z DJE DI 1L 50m LAIED & D
34%0 & VK< WA L7cHKR DN ROMIR 72 Kl &
VIR SN TA L LR SN D, HIRE DKW
IKJE N KGN BT 72D, e B E AN
DELTZHDEEZEZLND, BEAMITIERFITHES
NTHY, MOENPOFRKTEHICE SN D EHEE S
nto%%\;®%ﬁ IR F IR & < Bz
DoAi bR LTz (K 2-4a,6a) , 25 OFERIT
35ﬁ@%ﬁgmmmmu&@%lfmI%%Eﬁ
MOIRENEHAEL D5 Z EE2RIREL T,
KIBENEHICEFT 5 7-8 HOMBIZIE, FKEND
JKE 20-30m DOFLPH T, 25.1 kg m® LLF D) — T
BEEOKBDATERR S 4L, ENLLED S E DO KBR &
BRI X &7z (K 2-7a,8a,8b), HIEFIC L 5T

ZOWIMAEE L TR LA bk, E
JEDKBRE TIEOKBNEZGITIRE LN 2 L &R
LTz, 910 HIiE, #E2s 5 k% 50m (220
T CTHOEEARNER S LD (X 2-92,10a,10b),
ZHUTRIEDIR T L7 K&US, REOWAKNPWAE X
AWTEEN ER/- L, EFICEK Iz BEo KR
TREOKBEEG LD EEZBND,11-12 A1,
AIBOIET & IRA D T & KT 50m £ TETOKR
DIREMET L, RN EWEBEOKRE 25 (X
2-11a,12a,12b, 12¢), = @ X 9 \ZARMFFE O W E Vg
Tl AZEIC 50m LIEE TOMEIRA. BKEICE
FEEARZPE D IRAGOIR T, EEOMIE L KO 2 53
LR BTz, EHIT, FHEID b OPK DA
L. ZOEE LML DL LTz, KT
T AT O S SRR I IR B DR KBR A TR L T
VW2, 50m PR FE TEEIR G AR U 5 A LSO Zji
2%, SREIRG ANVE U A HH 0K g O E 2 KT
XHTIRBEEDOKREER LT,

0 T —
28 ggf
By 40 ‘130,08 | ‘1502120 :
(R ‘e NNEAN
AT ‘16.08.280 | “16.08.27
48 TSttt ettt
20 =
58 40
= 5b
IC! 14.05.29
88 &
=
78 0 T S ettt e
20 | | il |
- ' 11.07.15
40 “'.'" 8a &} S,
_LU11.08.08 0 (12.08.230
3H 0 “"r—-
108 0 \ \ Sl
10a 10b © S
40 “14.10.20 | 12.10.22 e
iR e o 3
D ——— R P e L LN \
11 L1
28 20 : | '11.1511.04 ‘1411280
1%a . 196 | 12¢ 0 1,0 20 0 1,0 2,0
40 [“12.12.07 N | |14.12.15%§ “11.12.28
0 L0 20 o 1,0 20 0o 1,0 2,0
TR 5 OBt (km)

B 3. B I oD 7 1o 7 ¢ VIR EE DAEZS b, 2011 526 2015 AEIZIR 1736 2500m OFEF THIE L7-#5 54 A EICFE

U7z, el IHEdE, B3 0o OfREEE, ARO[ @

SyiEgE, LEoRUA (B) (ZEHEERLTHD



TPARKHEE Ml MBI AT > 7 b AMEOFZEL 95

2uaa7 40 a BE

rman7 g REX —FMAEBLTT0 v g
m® DL EDEAHER STz, ABFZE D HIE 5
X2 OWHROEWEEEEZRL TV, b7 e
07 4 va RERHERIIC XL BN Eb Lz
(X 3), B S KEBOm LLEE TOMEIRA N
FOHLAZ2AHA(X2-2b20) 12, 717 41
a RENZHEICES L, 3 F TEVWESHER SN
(X 3-2b,2¢,3a,3b), BN IAE D 45 HITi%, JRE
METFT5H0DD, 20-26m OKEZ P na 7
A Iva REOEWENHERF Sz (K 3-4a,5b),
Bz, KBROEE R ELI DA 21X (¥ 2-5a), 50m
DEBOARESERTE N a0 7 4V a E=EENRED
e (X 3-5a), HEFITAHE L., KD 251632
MM (X 2-7a,8a,8b), 7 a7 q/vafRED L
FAMERREIZRO B (M3-8a), S HIZMA T 20
30m L ETEHBICHL E—7 NEDLNDLEEN
Ho7- (1X37a,8b), ZNHFMEOE—7 13FKE
DT N—DBEELTELTZLDEEZDLENT
X 50, REOEBEIZIZT T o7 b oREERESREES
FCR DT 70 & & B 72 DT BB ToH 5, 2011 4
7H 15 BORIETIL, hoBlE TRD b7 an

1 000
1 800
=
'3
1700
' e
oo
oo
oo @
s

g 0!

Chla@E(ug 071)
S

a e
40 |45.02.11 ‘11.07.15,

[
|

20

EE (kg 09

40

K (m)

20

._\:

AR (C)

¢ ¥
40 “15.02.111
0 st sanans

20

1RIIE (%)

d h
40 *15.02.11 *11-07. 1508
0 1,0 200 1,0 2,0

{7 0 2> & O FERE (km)

X 4. HEEEZELBZEOMWM T T 7 M DT I— ADIE,
7anaz )b aREIZEE, KR, HIREZ SO TR
L7z, 7vana 7 )b aRIEO#IH & % O#IH 2 £ 5F L
EW A AR L7z,

T4 alREO25ICET 5 3800 1 g m® DEW
TREEDSKEE bm LA DO RBICRD bz, L En
sman’ 4 )vaBEERRT DA — /L TRZER
L. BETNL—L0BOLND5 201542 H 11 HO
MR LTS L ZOEPHAKRICED NS (K
d-a,e), E\NZ BT T )L g PEEDSAIE 33.5%0 D
IRWEEIREE & 2T COBEIE DOKBROD /340 & —F L
TWe (X 4), HIEEDD Z DKL H kD
WKDEBELEZZTZHLDOTHHZEIFHLNTHY
(% 4d,h) . FJINCHSRT 2@V RBEEZZALTND
AREMER D B, Fio, KERE &SRO DITEWN
BENER SN TEY (K4afg), KEDO 572 K)E
KBRS HEFE SN CWA Z ERTPRRENE, 2D
W, BEFEICZ/bENTKED S 52 EEHICE R S
AUTZKBRIT, KB —RAFEICHRIIDE & RFBBE O
FMEHEZ TR, AT 5L OBRIFAN R I HGE L -
LOEEZDLZENARETH D, RRAIBEDKTIC
PEVREIR A DSBA S NS 9-10 AiZix, R CToRE
WwWranz g ba BEFRO LR LN, B
BEEIZORLEWRED 7 au 7 o va BREH LI
5HZENBHo7- (1K 3-10a,10b), 11 A6 2 H WA
WZDNF TOLAZRIZ, 50m IR E CEEIRG N4 T T
WD ETRINDHROKRDO 7 v a7 1)L a RE
%, MOFEIZ TRV MEZ R LTz,

e 2

FRAE NS0T DI C i, MBS & 2 ORERAY
ZARIZ BB B3, KIR & HEE ORISR R,
ERIK D TIRERROEFEA L E R LTz, &AFRIC
50m AR E COSHEIRG . FBKFITHEEAR Z1E
BADIKRT., EFORE E KO 2 5L b
720 2 < OWFETIE, AFOBEVEREIRA 3HY 7
F 27 N DORERITHER S EE LSS, B
RORKETRE D b ORBEOUIG 2B S E DT
WIZTT o7 FUoAYRRERTESESY, LaL,
FARE) 206 DK DTN, T DOEAbE K 0 Bk
HOLE LTV, SERA DBIWATRLSOFHIIC
%, SREIRG 2ME U AR O KE OEIRE 2K T &
HC, RBEOKBAE R L Tz, Z ORERIL,
RIREIZ, Z OHEPHDOKBRIZEE E2s 6 OB OHE
PITONTNDEZ L ZRITBLTNDS, £ DF
700 ¢ g mP UL EOAEMENHERF SN TWVD Z
DR WAEREMET, REEOMGZRET 5 2
DOFEFRE LLAIT LTV, &5, KT Q)
UTPH BT, MR E DRV KB Z R L Tz, 4t
T, REEOMBEELELTCT T P oAEYE
KT S 5ENE T LI, EEE CHEY
T NUBKERRSND Z i, AEID D%



96 Science Journal of Kanagawa University Vol. 26

EHAGIC L0 BWAEFEESHER SN TS Z & &
AR LTz, —hH T, BROWERERAIZ L D LR
BENTEA T DA TN 7T 7 FUBBET TS
Z . AFOYKITAC X DI RUE O I,
—WAEEEMERFT DI TRV &R LTV,

i

ABFFRNTAR ) R BR R A BRI 20 2L [RIAFF 50
Bhpk (RIIS201404) (2 X YV iToi, AHFZETILER
SN, PRI RS T CE M ARG DR BT F]
KEEEAMEO AT X LRICTHAITENW, &
HHLE LB ET,

Sk

1) HAWESS (1985) A AL EE. FiER
FHhRE BT

2) E LA E KXKET — & ~X— A (http//wwwl.

river.go.jp/)

3) B FEWE, #h K FESL (2013) AHAEL)I 1 35k o fi 4
7 T NS OFERZEAL.  Sci. J. Kanagawa
Univ. 24: 55-62.

4) ZEHUFMEN | TR, $aARTEDL (2014), FHAE)IRAT B
Wl o B 21k, Sci. J. Kanagawa Univ. 25 111-
116.

5) PR FEME , F s, 3 REEDL (2011) AHAR YT K
SO T T > N DA SO YN D B
Sci. J. Kanagawa Univ. 23 59-66.

6) Vo EM: S SR ARFERL (2010) FRAR)INAT 138 0D YL &
W=~ 7 s> D534, Sci. J. Kanagawa Univ.
21: 65-69.

7) PROTOCOLS FOR THE JOINT GLOBAL OCEAN
FLUX STUDY (JGOFS) CORE MEASURE MEN-
TS (1994UNESCO)

8) Carol ML and Timothy RP (1995) Biological
Oceanography - An Introduction (Open University
Oceanography Series). Butterworth-Heinemann,
Oxford, UK.



Science Journal of Kanagawa University 26 : 97-107 (2015)

BHAERRHREE

B MRS — EL AR E WAL
kR 12

Report of the 10th International Exchange Program
between Kanagawa University and National Taiwan University

Yoshio Kabe'?

! Department of Chemistry, Faculty of Science, Kanagawa University, Hiratsuka City, 259-1293 Japan
2 To whom correspondence should be addressed. E-mail: kabe@kanagawa-u.ac.jp

LIS

55 10 [N R AT & ES BB R LR O
RS AR T ARAH 201543 H 12 H D
15 BT/ TRl Sz, BEFHENIAYT, A
BRI ENLAE TR AEICHE SN TEBY . 5FEFE
SERE R CRRMES N2 9, RN DITHE 44 (H
34, LEE14) & RFREA 154 (BREEE
124, T 34) BEMLT,

AEH®E CH20H0 (K))
EBRARIZ L G, B PO RAKEAEND THE
DOHEEERE BB AN SIXHEN? —EEEOREY )
S HICHFEHCFERORRLEAENS TELEE KT
WZDOWT | OFfREZITHIENTET,
FLZOWMRTIEH LD TEIMA L R—DELE DY
R FATEZRIR O Ffe & 3T, EH T FAE
SIROBEEE L U TSR LK E L5720
WIH O TOESRR L IGFTIC OV T, 2MEs
BIZAA N TOEREZ Z DL ENLBBZIZ U D,
ZAUF AU & OIS BT O FEIZ DWW TIER| &
B ARFIEAEICBHEE L T\ 720z,
RAKFEAEDOHERN HILEEN HFERS, TSN
THAROHRHIZ/Z2 Y | HHERGH&HEE, a0
HPEFICHGR U CTHEAR LI 150 T AD A% L BfE
Lz XiZ, VY EATEMOR TV ARNWEEM
SOEE) (T TNEM) NEX L EBRHEN ST
AARRENE > CTEHRWEBIFEMZA ERK) L
TelE, ZOHE ORI L THRB AN L,
Tzt L CBUED B AR o= — ~ 8 T
ANZEHZ UHEE Lz, £ L TR —EW e (1947
fE— 1987 4F) Nz, KEE S aA L —#F
WRTZDOWHEN (NAD 15%) TIEDHWAAE
AN (BFZAN (15%), wEN (10%)) & XBIF 255,

BETIIAEADZD 2, 3o L AZHE L,
BUE CIIHhEREEUT & BBE O BT HBELS
nNTnsd, —oob BB 2R OBIEB ANDOEF L

LTHATND EDZ ENBRE T2, —ARE
D OFER TR E RTINS 7 H OFEK
FE LT, YUNLRKRFIZHNT, fFREF T 1928
EICRRYL SN T, B CTENBERPFICAHEE SR
L3, ), HZTENABRFETIER)>T-01%
MRS 57720 T, Z0E Y 7L RFHE Uk
THDHZENMD SNz, BAROHERMFFROEE
DIEJRICEHT— (BEEEORNA) CRRIERSE A
(BALTEE R EEZ CRICHIERFHdZE~, b/ T4
—VOF AT EZE) NRESEBLTWD
Dz bLiEoT,

I o TEFIZFREIEAD ALK FEZ EFERZIC
EE (BF) Ol L THREDTREIZHTZ->TND
L XIZE DR LTz, ENLBERFIZEEIL
ERBEHETHRERRININTNDEDI LT, e
RFTDHEERLAICEM U, S HICKRFEAE
DO TIFBEICEN BB RFO S o & b EN T

1. ENREBERAHMEFRrE—DY Y T U T,

©Research Institute for Integrated Science, Kanagawa University



98 Science Journal of Kanagawa University Vol. 26

zed L LT (Shie-Ming Peng) #ZfM R/ &
., BEORKENGLRELEZIT WL EDZ LT
STz, WOERK LI=S e RBREE RO ET L
MEERle e =0y 7T U 7 ELTHibATWD
Loz kiEo=

BEYMHEHI1IZH (K) )

P ZE P 8 I 35 /39 D JALOT A FIH+ 5 2 L1
720 2KFMEATO 6 K lCEHr B —IZEGTH 2
LiZleolz, FZTHEMBBIEFIPHOEL ODFRT LT
AIAL7ZY . 10 493N T 1 FEEE RV TR
D X TTITRTE D & P H Z2 PRE RS 8 BEHIRE 1 v —
JALDF 02 —fHL) [ZHEH72ELTLR
ELTHEVWD-TZ, ITICEBIA L N—%28T 5,

UIHIESPS HEEE LR R

FAK B R R R I Bh 2L

L E BRI AR R Bh 2

PR T B A B

AN 3 L AR B R ERR 2 45 (1L A#T)
AR (L PR AR IR 2 48 (LA b
/NI R L F BB LR R 2 45 ORJFAT)
(i 3P (L REB R AR 2 45 CIFERATT)
EEE-E AR ERTERE 2 4 (LA ah)
HIERER AR L AERER 14 (W)
I A (LRSS R 145 (AT
LT 5k {LZF R LR TERR 145 (LA
AR AR RSO AR 2 4 (BIRATT)
e Wl AR R 2 4 OF B4
REER AP L AERE 14 OF 147
fEAR St AEMRERELIE LR 14 OF 16D
FBARE S A L RRE 2 4 (&)
A)MEF ISR L ATERR 14 (5] HA)
FEIEOLE ISR AR 14E (&b

FHNCNRAR—= R E2RH LT, HEOE —F7 >
FEEAL TV WTWED T, RITREED S
WRAR— N EEDFELOTHRETRZ 2TV, £
D% ETET 12T OF R Tt THAR, H
ARE 1RRIORZED H 5 BRI (Songshan) “?%
XY H/NRC, 4BFM55 D 7 7 A H T 11 KF 40 43

HEERE Lo, AEFRE OH ﬁ%%<%m%#$
FLADT, EB DL 2 i 9 O 237> 72

N, WiE L DBEF e E—ICHTL D EENAE KX
DfEw#% (Yi-Tsu Chan) ek & FAETZ LRI ZIC
KT TV, SoZLBUNRIZEY 7 F R
I A W& NS 1 HAOBEY 7 — B
STz,

ZEREIN DR 15 PR CHRIETIEICAY | RPN
MAREF&ELTETONZFIERR&EEN, 1E
gL HEEIX THEP Ch o720, NABORBOA
BHOEAICHE SN TV A BAOEZFRT (2
%) 1ZE o7z,
HN O ESFD R

P—hR—) LEZFEEE (B
RLAE T 1R 2 L AT D,
OZRAERD ZeNTE,

3. ¢EaAﬁ~mmoﬁ(dmm;%$&%%




ZOBESIEERFICNATEE L, EM»S A
BRLFY o /NADAAL AR —NMIADETYTOD
ARMBIZAD, ZZIEBEERATE W) IS E FEo
Too JRWVTE ¢ X 2 OAMANZ TR 72 4 3 H e
X B AL KO H WY N X RIF ST
WTC, EZNHEROAPF v X & KTV,
ENLBERFOBELZERL TS HARRUESL
D—D>OEY) TLRNIKEFELTZ > 728 T, FTiX
HARDT = A 2 HTMFECTHAREEY AKX — LIk
TEEEESANTA RE LTS EINWE L,
; 1% \

5. [ENZBERAEME TOEETH.

BREEEEZH LT L, HREDRTLDONT —
Ke e —ER A FZ—FafARTL (&
HEE BT (SRR TBEI L, 2IEIETF =
I A B UTUIRR L, DB ST UNAT
wALhE IS 2 EEE CNITEREER) S
WEGAIDBIMZE BT T, = 2 TIEBEOF R %2
I — AN — R —TH— 2 SN, BT
ERBITEIICHL RS TERLNR D 2T, ol
. ERO T N—T b FAEEN, B 101
DEBENERDEDZ L TEFLRITLEZ, 2
OENF D7 LD 2004 - F TR —FmLEL

6. Ak 101 o< OfEEEL

<.

B

ISR+ BRI R R S — ENLRE RN 99

X 7. 546101 DA LI R—T 9 .

(508 m) THEHEHT L X—X—TOo1Ich s BEEAR
MHBRIEMEHN—ETED [HDOT] 24 A—V
L7ZEALTHoT, WEBEWIFRZ =07 SAD
BEETZ L R—=F—DOFY [EDIITHINTE T
oo BEAENPLITHILOERENFELL, WOBITA
EYy T TRABWVICZENRSZNOTEBLWWEDZ &
72otz, B 101 2R ICART L DIFRKIZS>E 1 HE
AT LT,

BE2HH GHBBH (&)

2 HEBH%ZE (Chan) ELFAETLLOHA RTIZH
DA DIy Jiufen) (KRBT AH—v
a SNIEYINATHNT T2, Ly Jiufen) 130>
THEILOIT L LTI 2D, BRI i O ERE A
NEDFEFERDIBIDNNOHETH D, EWHIFIZHHEILIA
Te)No< B, 2> T HAMIE FICERIE S
GILHER T D BRI bR Y A L, £
ZTBRYENEEWEOL, RNATIUE (Jiufen)
OEWEFIZEZE L, LIES < W 280k L=,

8. I (Jiufen) DAL



100 Science Journal of Kanagawa University Vol. 26

BEOWBIZIETZ L SATEDRIEF 2R, BPA
AN LA, T=A [TETmoMEL)
OBBEEDBRHOCT o> RKERN -1, *
ZTHMRDOHE 4 A%, /& (Chan) AN HHE
RKOBEEZANTWZEE LIZLEGE LT-, B &
ZAILE D EfE (Chan) EAEDB ULV EAITEBHE
OFFEE L W=t Z LTl ¥ A
BUIARZTHEY, w22 A DL T2 (Lu-
Kuwang Restaurnt 26/ ME) TYREEZ LD, D
BIXFAERD LEITEBCR TRV LEROR
NZEFFHE D oo, HIAKEDORT IV E TOIFEIL
BN A BRI LTy, 2 OIEEEOHL &0 i/ A
IRB Y V=R AE— REH L TTERT DRI
BEORE~ T —DOES | TENSNEE 2 HH 2K
T LT,

BE3IHH GH1H (1)
SHEIZWIWE Y AT 7 ARSI NE LT,
HIRT VO e —IZEAL, 2 NA\OENLEERFO
FHEORNTHEATENL BB RFIZMoTe, T5
E B HEMNIRN D BIZIEWF ¥ VR ADIHIZ T &
D BN, BEAHORED %N T &I b
BHHRIZEIZE L7z, 9 CIZE (Chan) ol LS¥4ERLD
MY (Pan-Kuan Lecture Hall) &R A &% —2
BOWEREZFHEE T\, 22128 (Peng) Jo/EN
Feoi, RN SLBILIZEE L NCEHEFONg
AZNZFEENTTLEESY, —ATOE (Peng)
FTAEDER LT 2 RS RO S T AL F
NIF =RV —% N lEWie, Y URY T ALk
SLH, AEFRHO LI T, 2R THREREICE
SED I0HERENS L URY T AR SN,
B2 OFECILENL BB KPR T R L0
7K (Jye-Shan Yang) F(ENRHW >, FLL
ENL B KRFOZ22503C (Hung-Wen Li) oEDEER
T1oHDOE Yy Y a UGSz, SO

Xl 10. ENL B K LR

HEEZNOLD “RIV T 7 —LOfE” 1I2o0
T, WRIZH (Peng) /LD “SE&RBHIRGER" (2
DUV THRRRRIED STz, BV CTHAEDR A X —¥
HOHNL 2 NN a— VBT — g U ELT
ol FTHREFMFR (LAeF) OLAREN
RY ==Y =257 [ZOWT, EVAEBRAT R
(7% (Chan) #F) 75 REME (Yen-Peng Liang) #
BN B =N DB AR IOV TR L
7o BRERAZ =% v a UPHHSGON DR
— i STz, AR & ENL BB KFEORFERA
BEICEY 3B3MHORAZ —RNRESNT, STHICS
HEEHARY, PAELELMY L20, bbb
HVOEFKTHZECTOR BRI ETHRN TON
Tmo HEGEICIX, BRIZT VF Ry 7 ANHE S,
BIEIZTWTEWTWD & BRSO REHEF L
U CENLBEBRKEFITHE L T D 2 AOJEAE LR
\Z72 o 7=, O & Y IE Keinan #i% CHAEA AT )L
{bFRORET, EFOHH THEMZ W20z,
PUAMIE D LN L D Z L o2, b9 TVEDY

From Homonuclear Metal String
uclear Metal

Complexes to
Stri

B 11. i#Z T 252 (Peng) S



12. RAX —RREG

(@]

A
=
Z

| [.' | - b

X 13. RAX—FRZLIZT (2).

X Demchenko #i% CV 7 7 A F 7 7 I —DHF%E
B CHN NI - 72, AFZEICE L CEBRAIC
F—T A v RIRENLAERF OB 235 £
Lvolz, £72Z0M., & (Peng) Je/ED T4 T,
ENT BB KRET A T A = AROEIEE DT
JEHE (ChauTi Ting) /kE & —#IALFERDRERE
WAL TR, fB5R Tt TV 5265
HEESS, BROFEROBENER L L LIRS
NThH, ZOHICHRIEBLAEOARTIGH D L
oo BAREAHTEOLEFIRERSTET VO
7 va LR OR NS Fy A E L
720 MO FITH D HE O RFFAEDHE,
REERFIE TR, FOoHRICHL VL a=
—BONT, ELIZHBDOT T DITITIRNT T A
DEHE LW DOTHENR—T =N TEHEDZETL
7o TEINZARDIZ Z ABRIZEBEIR TN DTT ] &0
B TZodmizRMOEE&THRTCIEZDOT) &0
Bz Tl

FHD2OBDE vy a SIEFHEIC X HE

RS : B[R R — ENL BB RE AL 101

AT MRELEIME R O KIS R T ¢
U Y MOF” 1225\ T, ENHBERF TR HIE
Bii% 8% (Hao-Ming Chen) 56512 X 0 “/KDFE{LAREE”
[ZOWT O B o T, FeW TR LA e L
LR D S IXE A DT K - R EICBIT D
IR BEDIER) “ITHOWTHENH Y L < OB
HOBKAES|WZ, a—bt—T LAV EZITEATE
%BD3I OEDE YT a VTEHENABERFET A A
A = AFZDH (Wei-Pang Hung) oA DER T

2 OFRERD H VD | NI RBEL AR
BEOZE AN FAEEOREMEO LS 1220\ T,
BIERFETA 7Aoo 2% (¥ (Hung) #F) ©O7T
(Ting) ALY “Vavya vz LA
WZOWTHRHN SNTo, mBITFEDORAZ —FEK
DFNG 2 ANBRa— e LB TF—va VBT
STz, — NI REEH YRR OF LaF) ot
TRRRBROEEE D N7 T U T InG OJAEMIKSRE
FETNZOWT BRI RTT A 79 A = AR (%
(Hung) #F) M55 (Yu-Chein Lin) #2725 “v =3
v g AR OENET v T —PEEE O T
W2V TRl L7,

VURV Y AMEOREE LT, BEREO B
(Shiu-Tzung Liu) Bt 23K & E L HE KFOH
BRARRDBESR I OW TR &7z, 2 (Lin) PeEid
DR RIZH RFZEINTEY, HEHLWEDO— AT
bole, YUORTVTLALERKT L TRFOILD
L7y a2 (E-YA-JI Restraunt "2 /) Hith 5

FhE) ICBELEIS T 5L, UE D DB NEEN
HEMNMMo T2, BE (Richard P. Cheng) 74 Th
>7pf (Cheng) Jt4AI%. 7% (Chan) 4. H 950
&V o7 (Hao-Ming Chen) /B L & 6123 A
DEFHEDO LY Thol-, YIUWABY 24
720357 (Chan) JEAENSMEY EZAICED &L B

-

X 14. FESEHBEBRFYWABY .



102 Science Journal of Kanagawa University Vol. 26

(Cheng) ADKEREFLORAL, EHNEN A
RA N K27 % LIz MIT OESEERADE 2 Ttk
DEFRXEDZ LT, FHEL IS EA TV DR FHAE
Thol, WEILRNLITHIZEE DI H 2
Lol TREESEbNT, LET v a 2T
RFNOESOERECH Y . 75 (Chan) SEAEDFET
AR FEDEENLFFLTNDEDZ ETL
77o 2EITIZT TIZE (Peng) 4. Keinan #d%,
Demchenko %, & b IZLARIHHRIZ EFEASHE TR
SN EE (Jwu-Ting Chen) 46408402 (Ru-Shi
Liuw) b FIZO, 1 LWEAEFTITHIT 2
Ll bR A REET — T LTV E RN D
HKLWOEHZB IS RN TE, L
HARMNORZ LB L2 Db L, AEFSHAER
HLEATWERE T2, AT VETREEDEZ 5
T KREO—HEKT Liz,

% 15. L &7 3 1T,

BERERH GHISH (1)
&4 BB BRI EY SR TRCE A D 75
VU —NTE ST, BUE A IIVES NHK
D TV THEMEE O UL Sh O FEE D FE S IZ SV TR
INTEY, BBITEER Do bR
WIBFTD 1> TLZ Y, BUINRRATHEEDKRT LV E 8
eI %8, 80 43 < B W THEALRBI OB E M AFE I
B Lo, fENIEZ K OBDEE TIZE Do TN,
% (Chan) AN AAGEDOGEEL WA FEALEFHEA
TLEEY, OB EDR M THHIER T
7o, BEARSCHWEA ZiEH L T, BERHE
DEFNa L7 a2 LU % B4 B E B3
HE KNS BEBIEATELOER, Z0HKD% S
T RTERFETDZENTERNSTZONLIED
Th b,

Z D% eIz H 5 L A 5 > (Ten Ren cha
FOR TEA XM L)) CTREAY LV, &
(Chan) /B LA ATZLN, 21U (Songshan)

ZePRE TRE-> T N7z, 15 HF 30 0% D JALIS #
CHESR L 3 HERIS D 7 7 A N CRIHZEREITIX 7 15
T AITIERRGE Uiz, SN —RITZE9s CffE L
oo HHZ DL EXRBRFOFZENSLEICH T
TN T TNVOBEALNETHEBWLL,
BNCHEA L=, Ty PLOBEFOBHEL BN
LW EHFEE 5Tz, A E R E CORUEIZEG O
4 HIRICL 7=,

BbhIZ

7 F TR O KRIFUEA I W AN A HEiF LT
Wiz72 & BIETIRENL BB RFO%E (Chan) Jt4E
EFAEIAUTEBIZTE DAL/ LT,
EENBE LI L TV 2 o0%, —3HFFEIZ%EE
DRER, b 9 — DITHCE R O [ 53 4 [El i 7 &
HEHLE L, TS L THERETHA & KRER
AR RIZONTiEmT A RUISE2H LD TKL
F Lz, EEDODRARNRIZDLEEDRATHSH MIT
DIEFERAIX. BARADLEKADKRA N F7 2
DRIV L xIL, K [H o bffo T
LW THEAY D Bz TW-DZ2 BV LES, 8
EIZE CTCHAGEZ N STHRENAANHTTLHD
NHAEZ L BnEd, ALSY ostiET, &y
WO HREEN T TCEDITIZAE S RN HE W 4
AMCHHY E Lz, WTFHIUCLTHEFETT LE
VLT A ATy ar L, HEOFEEGEEILD IR,
KEFEFGEICETETHECRD EEWES, 08
T Z DOEBEREN S HikIE L, £ 0% IR<
KPRt CE D 2 L 2MI /LA L9, 6%
ELT3ABHICHESNZY AP T L ADT B
7T LM LET,

SCHR

1) KRB (2009) 450U [0 E 1R F-TE S B8 K%
IR E RS . AR AP 20t 93-103.

2) RYJFEAHERA (2011) H SR ZS) 1| RF-[E A5 K
FAAZGROFE. A/ A F Bk 220 95-107

3) AJFEMEE (2013) H/\EARZEI K E-[E L BB K
AR, A/ K F 7% 24 135-139.

4) NHK Ay v v U —X e ss 1E, 5§ 2 [
HDFEFE., NHKREGT L E 201446 H 28 H, 29
H fifi%



AR : B[R R — ENL R AIN S 108

MRS - T8k
2015 Exchange Symposium for
Kanagawa University-National Taiwan University
March 14 (Saturday), 2015, Pan-Kuan Lecture Hall
Department of Chemistry, National Taiwan University
10:10~10:20 Group Photo Session
10:20~10:30 Welcome Address
Chair, Prof. Jye-Shane Yang, National Taiwan University, Chemistry
Session 1- Chair: Prof. Hung-Wen Li, National Taiwan University, Chemistry
10:30~10:55 Prof. Kabe Yoshio, Kanagawa University, Chemistry
“3D Hydrogen-Bonding Network and Molecular Capsule of Organopolysilanols’
10:55~11:20 Prof. Shie-Ming Peng, National Taiwan University, Chemistry
“From Homonuclear Metal String Complexesto Heteronuclear Metal String Complexes”
11:20~11:30 Shota Yamamoto, Kanagawa University, Chemistry
“Formation of Photocleavable Polymersome and the Release of an Encapsul ated Substance”
11:30~11:40 Yen-Peng Liang, National Taiwan University, Chemistry
“Supramolecular Terpyridine-Metal Traingles. Characterization, Stability Investigation, and
Isomer Differentiation”
11:40~14:10 Lunch and Poster Sessions
Odd number poster: 12:30-13:20
Even number poster: 13:20-14:10
Session 2- Chair: Prof. Yi-Tsu Chan, National Taiwan University, Chemistry
14:10~14:35 Prof. Matsunaga Satoshi, Kanagawa University, Chemistry
“Microporous Porphyrin-Based Metal Carboxylate Frameworks’
14:35~15:00 Prof. Hao Ming Chen, National Taiwan University, Chemistry
“Self-Adapting Layer Enabling Robust Single-Crystal Earth-Abundant Nanoparticles
Catalyzing Oxygen Evolution”
15:00~15:25 Prof. Nanzai Ben, Kanagawa University, Material and Life Chemistry
“ Spontaneous Motion Phenomena at Liquid—-Liquid Interface in a State of Non-Equilibrium”
15:25~15:55 Coffee Break
Session 3- Chair: Professor Wei-Pang Huang, National Taiwan University, Biochemical Science and

Technology
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15:55~16:20  Prof. Abe Jun, Kanagawa University, Biological Sciences
“Evolution of Scandalous Sex Ratios in a Parasitoid Wasp”
16:20~16:45 Prof. Chau-Ti Ting, National Taiwan University, Biochemical Science and Technology
“The Persistence of Facultative Parthenogenesis in Drosophila albomicans™
16:45~16:55 Takeshi Sato, Kanagawa University, Biological Sciences

“Photobiological Hydrogen Production by Heterocyst-Forming Cyanobacteria and Purple
Non-Sulfur Bacteria”

16:55~17:05 Yu-Chien Lin, National Taiwan University, Biochemical Science and Technology
“Molecular Evolution and Expression of Fatty Acid Elongases in Drosophila”
17:05~17:15 Closing Remarks:
Dean, Prof. Shiuh-Tzung Liu, National Taiwan University, Chemistry

Poster Sessions
Poster Session Notice:
1. All presenters should put up your posters during 3/14(Sat.) 9:30-10:00.
2. For odd number poster presenters, please stand by the poster during 12:30-1 3:20.
3. For even number poster presenters, please stand by the poster during 13:20-14:10

1.Hung-Yi Wu (NTU, Chemistry): Single-molecule study of how RecA displaces SSB from single-stranded
DNA

2.Kai-En Peng (NTU, Chemistry): Symmetrical Non-Chelating Poly-N-Heterocyclic Carbenes

3.Hikaru Hanamoto (KU, Biological Sciences): Photobiological hydrogen production by purple bacteria
and hydrogenase mutants of cyanobacteria under simulated outdoor conditions

4.Shuhei Ishikawa (KU, Applied Chemistry): Effect of Sn addition on the conversion reaction of ethanol to
the C4 compounds over Ru/A1203 catalyst

5.Yun-Chiao Yao (NTU, Chemistry): Structural effects of phosphorylation and glycosylation of serine and
threonine

6.Tsuyoshi Kobayashi (KU, Biological Sciences): Morphogenesis and adaptive significance in echinoid
post-larval development.

7.Ching-Wei Tung (NTU, Chemistry): Self-adapting layer inspiring robust electrocatalyst for oxygen
evolution: An in-situ x-ray diffraction approach in liquid environment

8.Bo-An Chen (NTU, Chemistry): In-Situ Investigation stability of organic-inorganic Tin/Lead halide
perovskite

9.Sung-Fu Hung (NTU, Chemistry): Enhancing plasmon Induced hot-carriers kinetics: gold-iridium oxide
heterostructures extend plasmon damping

10.Jun-Hao Fu(NTU, Chemistry): Self-assembly and characterization of metallo-supramolecular
ring-in-ring" structures

11.Yin-Hsuan Lee (NTU, Chemistry): Design and synthesis of stimuli-responsive supramolecular gels and
cages via metal-coordination and host-guest association

12.Yuki Kobayashi (KU, Chemistry): Synthesis of phenylviologen-type molecular-wire with redox property
13.Ayaka Kobori (KU, Chemistry): Asymmetric reaction field based on the hydrogen bonding of the Imide
group

14.Tsubasa Konishi (KU, Chemistry): Fabrication and characterization of organic field-effect transistors
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using control of surface by the photoresponsive self-assembled monolayer

15.Hiroki Kubosawa (KU, Matenal and Life Chemistry): Synthesis and self-assembly of toothbrush-like
copolymer with water-soluble side chains and thermoresponsive block

16.Yen-Peng Liang (NTU, Chemistry): Supramolecular terpyridine-metal traingles: characterization,
stability investigation, and isomer differentiation

17. Kotaro Machida (KU, Chemistry): UV-sensitive vesicle-in-vesicle

18.Chieh-Wei Chen (NTU, Chemistry): Upconversion NaYF4:Yb/Er hybird gold nanoparticles for
piasmon-enhanced photodynamic cancer therapy

19.Takahiro Matsucla (KU, biological sciences): Trial of alternative nitrogenase gene expression of
different metal center in Nostoc PCC 7120

20.Takeshi Sato (KU, Biological Sciences): Photobiological hydrogen production by heterocyst-forming
cyanobacteria and purple non-sulfur bacteria

21. Chih-Jung Chen (NTU, Chemistry): Plasmonic Ag particles-decorated p-type Si wire array as
photocathode for water splitting

22. Yi-Ting Tsai (NTU, Chemistry): Improving highly-thermal-stability of nitridosilicate phosphors through
A-cation disorder for white light-emitting diodes

23.Takayuki Sato (KU, Chemistry): Molecular capsule formed by polysilanol derivatives and encapsulation
24.Daiki Soma (KU): Study on synthesis of cross-linked polyamine gels and their hybridization
25.Chiao-Ching Hsu (NTU, Biochemical Science and Technology): The correlation between fluorescence
intensity and target protein in 2A-coupled co-expression of different EGFPs and GMI-L6C

26.Yuichiro Ueda (KU, Chemistry): Preparation and photodegradation of self-assembled monolayers
consisting of dendrons with 2-nitrobenzyl moiety

27. Jia-Syuan Chen (NTU, Ecology and Evolutionary Biology): Application of CRISPRICas9 system in
non-model Drosophila

28.Shu-Hui Yu (NTU): How may climate warming affect a native Pieris butterfly, an invasive Pieris
butterfly, and the pollination of their nectar plants across altitude?

29.Ying-Jie Wang (NTU, Ecology and Evolutionary Biology) : Warming impact on the population size and
structure ofa crop pest (soybean aphid) and its consequence for pest colonization

30. Yu-Chien Lin (NTU, Life Science): Molecular evolution and expression of fatty acid elongases in
Drosophila

31.Shuya Yamazaki (KU, Chemistry): Synthesis and characterization of amphiphilic diblock copolymer
using photodegradable heterobifunctional crosslinking reagent bearing alkyne protected by silyl group and
maleimide

32.Shota Yamamoto (KU, Chemistry): Formation of photocleavable polymersome and the release of an
encapsulated substance

33.Po-Yi Wu (NTU, Chemistry): Effect of citrulline side chain length on a-helix stability, n-sheet stability,
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