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An electric field and a magnetic field are treated in the electromagnetism, and Augmented Reality
(AR) is effective to express phenomena in the three—deimensional space caused by them. Therefore
in this study, it was intended to develop an AR education support system to assist the understanding
a magnetic field

The system visualizes three electromagnetic phenomena with virtual objects using ARToolKit; (1)
A circular coil and magnetic field lines made by an electric current flowing through it. (2) The
magnetic field intensity at the specific point. (3) A magnet and the current induced by its
movement. The magnetic field lines and the magnetic field intensity are calculated based on Biot-—
Savart’s law. The induced current is calculated based on Faraday s law of induction.

The developed system was evaluated through trial lesson and user questionnaire. According to the
result of user questionnaire, this system provides a more complete picture of the magnetic field
However, “visibility of graphics” score is low since marker detection is not stable, thus its

improvement is left as future work.
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Recently, thin glass plates are widely used for the production of thin—film photovoltaic cells
or FPD (LCD or PDP)substrates. As a results, marking of 2D QR code or characters on the inner
surface of the glass substrates is required from a viewpoint of traceability or process control.
In this study, the inner marking of 2D QR code on the inner surface of slide glass with a thickness
of 1 mm was carried out by using UV nanosecond pulse laser. When the laser light of 355 nm in
wavelength and 10 ns in pulse width was sharply focused inside the slide glass, the phenomena of
optical damage or optical breakdown occurred inside the glass. Highly controlled optical damage
formation made it possible to produce machine-readable marking inside the glass without generating
any surface damage and any particles. In this study, the effects of laser power, the number of
laser shots and crack spacing were examined on the visibility of micro cracks. The 2D QR code
marking on the inner surface of the slide glass was successfully demonstrated under the conditions

which consider visibility of micro cracks, thermal stress and the machining time.
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CuyZnSnS, crystals were sintered by Spark Plasma Sintering (SPS) method using CuyZnSnS; powders
grown from the melt. As parameters of preparation, the sintering temperature, the applied force
and the sintering time were changed. The results of Rietveld analysis using CuyZnSnSs;, ZnS, SnS
and CuS structure models indicated that the volume ratio of CusZnSnS, phase was increased, and
the secondary phases were suppressed with increase in the sintering temperature or the sintering
time. In the Raman spectra, A/A; mode (338 cm'), E/B(TO) mode (352 cm'), B/E/B; mode (370 cm?),
A/E (TO) /B, mode (255 cm') and E/B(LO) mode (289 cm!) peaks of CusZnSnS, were observed
Photoluminescence spectra at 15 K suggested that Cu,ZnSnS; has the band gap of 1.4 — 1.5 eV. J-V
characteristics of the Al/ITO/CdS/CusZnSnSs/Au structure showed that 15.6 wgA/cm® of the short-

circuit current density and 245 mV of the open—circuit voltage

RAAVERWERERANO R T LR
TH 255 : BEFEMIATLAIEER (ILF & &%)

I order to carry out the measurements of the room environment, we have developed a telemetry
system using LAN. The system consists of a data collection server and measurement units having a
microcomputer. The measurement unit is installed one by one to each classroom and the measured
data are collected by the server.

Conventional measurement units are connected to the college network with a LAN cable. To raise
the flexibility of the setting place of the measure, we developed a wireless measurement unit that
is connected to the network without a LAN cable. We use TWE-LITE made in Mono Wireless Inc. This
device is a microcomputer module with wireless communication function. Three kinds of wireless
measurement units have been developed : an end device that performs measurement, a parent device
that is connected to the college network, and a router device that relays and measures the end
device and the parent device. In this paper, the telemetry system including with wireless

measurement units is reported.

ANTAREREHBICK SAMEL RFOFHHFIEORE
BiE UF : EFREOATLAIFER (BE ®#iE iR, 8 EX #£25%)

In order to realize higher emission efficiency and longer lifetime organic light—emitting diodes
(OLEDs), OLEDs combining interface mixing and homojunction technique were fabricated. The device
has an anode/hole transport layer (HTL)/emission layer (EML)-mixed HTL/EML/electron transport
layer (ETL)/cesium—doped ETL/cathode structure. It was found that the roll-off property and the
lifetime property were improved at the same time by mixing interface between HTL and EML in the

homo junction type OLED.
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We fabricated bilayer type organic light—emitting diodes (OLEDs) having indium—tin—oxide (ITO,
131 nm, anode)/N,N’ -Di-[(l-naphthyl)-N" N-diphenyl]-(1,1" -biphenyl)—-4,4" —diamine (a-NPD, 60
nm) /tris—(8-hydroxylquinoline) aluminum (Alqs, 60 nm)/lithium fluoride (LiF, 0.6 nm)/aluminum (Al,
75 nm, cathode) structure in which each interface and layer were pressed by a cold isostatic
pressing (CIP). When we investigated which layer was concerned to the osmosis of moisture and
oxygen by measuring growth characteristics of the dark frame due to storage time, we found that
the growth rate in only the device with pressing after LiF/Al layer deposition was the smallest

Therefore, the Alqs/LiF/Al interfaces were attributed to the dark frame growth in OLEDs.

MRMEEEEZEL LEEILSVRATAICBITREE NS B Yo BEORH
TH 2 SFEBUOATLIZER (E2 R £%2)

In cellular system, mobile terminals are using two channels via base station when a source
terminal connects a receiving terminal. A new type of cellular system is proposed introducing
direct communication system. In this system, a source terminal connects directly to receiving
terminal using one channel if these terminals are closely each other. In this case, it is expected
that direct communication works efficiency when terminals tend to gather round one place. This
model assumes mobility of people between the refuge point and their homes in a disaster model. In
this model, a gathering place of terminals is the place of refuge. I evaluate teletraffic
characteristics in the case of changing the number of direct communication channel and the direct

communication range in three cells by computer simulation.

25va7vFERAVN: TS BEMRHERE
AH BiE: EFRMOATLIZER (AR AR #iR)

In our laboratory, we have been developing Cu,ZnSnS; (CZTS) thin film solar cells using non—toxic
and earth abundant elements. Conversion efficiency of CZTS device is affected by post—annealing
conditions after deposition of CdS buffer layer by Chemical Bath Deposition (CBD) method. In this
study, we tried to improve the properties of CZTS thin film solar cells by Flash Lamp Annealing
(FLA) after post—annealing. The flash lamp is able to provide the high energy within a quite short
time. CdS buffer layer was deposited by CBD method and annealed in the air at 270 degrees C in 30
minutes. Then we conducted FLA in the atmosphere of N,. FLA system consists of a large capacitor
and Xe lamps. The energy charged in the capacitors was 9,000 joules. By changing the distance
between lamp and sample and the flash duration time, we controlled the peak irradiation power from
280 to 2000 W/cm?. The resulted conversion efficiency was once improved by the annealing with the

irradiation power of about 800 W/cm? and then decreased with increase in the irradiation power.
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It is assumed that tablet terminals will be used as very small aperture terminals for disaster
satellite communications. As they use antennas, we focus on a Microstrip Antenna using an Air
layer instead of a dielectric substrate of an antenna (Air MSA) for cost reduction. The high gain
performance is achieved by the structure arranging a dielectric cover with a high permittivity
over Air MSA. This antenna is assumed to be utilized by the IMT satellite system (1.98 GHz~ 2.2
GHz). Optimum parameters are determined by the analysis of the finite - difference time domain
(FDTD) method with regard to height, thickness, size of dielectric cover and ground plane size.
They are compared with some measured results based on an experimental antenna. As the result of
the FDTD analysis, this Air MSA can obtain about 11.5 dBi in the gain and about 18 % bandwidth
(VSWR=2) in return loss when the physical dimensions of dielectric cover are of 89.5 mm
(=0.6251,) in height, 3.06 mm in thickness, 215 mm (=1.51,) in outward size and 150 mm (= A,) in
ground plane size at 2.09 GHz of designed frequency as the result of the FDTP analysis
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Generation of organic nanoparticles of 9,10-Bis(phenylethynyl)anthracene and 1-Chloro—9, 10—
bis (phenylethynyl)anthracene have been attempted by the method of laser ablation in solution. The
effects of absorption and fluorescence spectra on the types of surfactants in solution have been
checked. In the present work anionic surfactants, cationic surfactants, amphoteric surfactants
were used. In addition, concentration dependence of absorption and fluorescence spectra on
surfactants such as anionic and cationic surfactants have been measured. About the amphoteric
surfactant, I have also checked whether the generation mechanism of nanoparticles was changed by
pH. The particle diameters of formed organic nanoparticles were measured by the method of dynamic

light scattering techniques
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The unique characteristic aroma of 7richoloma matsutake comes from methyl cinnamate. In the case
of Ocimum basilicum, a biosynthesis pathway of methyl cinnamate has been revealed using
phenylalanine, and in the pathway phenylalanine ammonia—lyese (PAL) is the first enzyme. 7.
matsutake has two PAL genes (ImPALI, TmPAL2), and each of them has been isolated. In this study,
recombinant TmPAL1 and TmPAL2 was expressed in Escherichia coli and characterized. The recombinant

TmPAL1 and TmPAL2 was optimum pH at 10.5 and 8.5 respectively. Optimum temperature of TmPAL1 and
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TmPAL2 were 45°C respectively. In terms of stability of TmPAL1 retained approximately 80% activity
between pH 5 and 9. While TmPAL2 retained more than 80% activity between pH 5 and 11. TmPAL1 and
TmPAL2 were stable 50°C and 60°C respectively. The kinetic parameters of TmPAL1 was A, 0.724 mM,
Kow 91.8 s Ka/K, was 127 mM's™ , and TmPAL2 was A, 2.03 mM, A.. 5.18X10°s™, K../K, was 2.55%10°
mM's? . The affinity for substrate exhibited higher towards TmPAL1 compared to TmPAL2. On the
other hand, The maximum reaction rate for substrate exhibited higher towards TmPAL2 compared to

TmPALT.

IVEATDFRELBRKICBITSA 7N TSZVTFUOEZTFIYT7T—EOHRREERERBAFILOER
M EA . PDEIXER (AR H= AR

Methyl cinnamate is an aroma component of 7richoloma matsutake. In mushrooms, methyl cinnamate
is present only in 7. matsutake. The pathway for the synthesis of methyl cinnamate has been clear
in Ocimum basilicum The first enzyme of this pathway is phenylalanine ammonia—lyase (PAL). TmPALI
and 7mPALZ have been found in 7. matsutake. In this study, 7mPALI and TmPALZ transcript abundance
PAL activity and methyl cinnamate content were analyzed in fruiting bodies and mycelia. The
fruiting body has four parts, five different developmental stages and three stored periods in low
temperature. The mycelia has six incubation stages. Five different concentrations of Phe were
added to the culture media of mycelia. PAL genes transcript abundance was analyzed by real-time
RT-PCR. PAL activity was assayed by spectrophotometer. Methyl cinnamate content was measured by
gas chromatography. In fruiting bodies, 7mPAL2 transcript abundance, PAL activity and methyl
cinnamate was highest in the gills part and increased at the hiraki stage. PAL activity and methyl
cinnamate content were not decreased in lower temperature. In mycelia, 7mPALI and TmPALZ transcript
abundance developed different tendencies in incubation stages. 7TmPALZ transcript abundance, PAL

activity and methyl cinnamate content increased in proportion to the concentration of added Phe

I
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Recently, biological medicines which are human therapeutic drugs that made from transformed
organisms have attracted a lot of attention. Although heterologous gene expression systems have
been developed using various organisms such as microorganisms and higher animals, there are some
problems such as high-producing cost and difficulty of producing process. Therefore, we are
focusing on the earthworm, F£isenia fetida which can produce post—translational protein modification,
as a novel host to solve these problems. Since £ fetida has been approved as the model animal of
acute toxicity test by Organization for Economic Co—operation and Development (OECD), it has been
treated as a widely studied material in the world. Furthermore, it has confirmed that the earthworms
can eat safely because we have already developed as a dietary supplement. If we use the earthworm
as a recombinant host, we can uptake the earthworms including recombinant proteins because of the
reasons as mentioned above. Furthermore, earthworms are known as heavy metal tolerance organisms

and its mechanisms are researching widely. Therefore, genetic engineering tools are not only
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useful for biomedicine production but also elucidation of the mechanism of the gene from the
viewpoint of improvement of soil pollution. These tools can contribute to wide range research
fields.

However, since there were no reports of genetic engineering techniques of the earthworms, we
attempted to develop a transformation method of the earthworm firstly. As a result, we succeeded
to construct £ fetida transformation method using microinjection and electroporation methods
Furthermore, we could improve the survival rate from 15% to 88%, and also the transformation
efficiency from 11% to 16%, using medium modification and so on. These results contribute to

develop the fundamental genetic engineering technology of the earthworm.
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Stainless steels have advantage of high corrosion resistance and elongation compared with
structural carbon mild steels. This paper presents the compressive strength behavior of stiffened
plate which has a variety of stiffness ratio of longitudinal stiffeners and structural materials
as well as plates slenderness based on numerical analysis. Firstly, combination of structural
materials for the stiffeners and plate panels consists of the following two patterns;(a)simple
material of the stainless steel or carbon mild steel, (b)material hybrid(using the stainless steel
and carbon mild steel). At first, the strength behavior of these compressive stiffened plate
models up to ultimate state is compared to that of stiffened plates with single material. Moreover,
proposed is a strength evaluation method for the hybrid compressive stiffened plates with the

stainless steels and carbon mild steels
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The stainless steels have high corrosion resistance. Therefore, the stainless steel structures
can decrease life cycle costs. In this study, the galvanic corrosion behavior of specimens made
of the stainless steel and carbon steel is clarified by one year weathered. The specimens in this
study use the combined usage of the stainless steel and the carbon mild steel and comparative only
the carbon mild steel. Here, the methods of joining are welding or bolting. In addition, only the
carbon mild steel specimens make welding or non—jointing. The locations of atmospheric exposure
test are Kurosaki and Oyashirazu in Hokuriku highway. The period of this test is one year from
November 2014. Both locations are severe environment by Sea salt particles and antifreezing agent
in winter. This paper clarified that corrosion depth of SUS316+SM400 and SUS329J3L+SM570 was the

maximum near the joint
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Stainless steels have higher corrosion resistance than carbon mild steels. Therefore, the
stainless steel structures are expected reduction of life cycle cost. In this study, the bending
strength behavior of I-section beam made of stainless steels and carbon mild steels is clarified
by numerical analysis. There are 31 patterns per one combination of I-section beam that change
the material of the top and the bottom flange plates and the web plate. The pure bending strength
behavior of these hybrid I-section beams is compared with I-section beam made of only carbon mild
steel. In addition, this paper proposed the bending strength evaluation method of these hybrid I-

section beam.
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