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Student oriented Physics class starting from question and answer dialogue,

%5 54 5, 2022

evaluated with DCAP-form improvements
-Instructional design oriented to learning process of each student-

Shunsuke FUJIT*

Every physics teacher wants students to learn physics as enjoyable as possible and tries to give them ability to make
true physical insight into daily phenomena in physics. To realize this easier-to-learn and effective instructional design of
physics class, I will review my experiences and methods of my 14 years’ physics class in terms of DCAP-cycle

improvements such as some trials of physics instruction (Do), the analysis of the results in mid-term and final

examination(Check), improvements and feedback to students(Action) and next year instructional design (Plan).

(Keywords:Physics education, DCAP-cycle with examination analysis)
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Characteristics of Physical Fitness among Students Enrolled at the National
Institute of Technology , Tokyo College

Eri MIZOBUCHI*, Naoki HATTA*, Kazutoshi KURODA *

In this study, we examined the results of physical fitness tests over a five-year period, comparing the national average
values with the scores of students enrolled at the National Institute of Technology, Tokyo College (NITTC). In
addition, we examined five-year-worth of test scores of the NITTC students, comparing scores they had on their first
year at NITTC. The results showed that male students showed lower values than the national average for all five
years in the evaluated five categories, including sit-up tests, hand-grip strength tests, 20-meter shuttle run tests, 50-
meter dash tests, and ball-throw tests. Female students had lower scores in hand-grip strength tests, 20-meter shuttle
run tests, 50-meter dash tests, and ball-throw tests. The results of the comparison by year of enrollment at NITTC
showed that the physical fitness of both male and female students who enrolled in the 2021 and 2022 academic years
declined compared to the previous academic years. It is suggested that it is especially important to provide guidance
to students entering in 2021 and 2022 to make them aware of the importance of maintaining and improving their
health and physical fitness.

(Keywords : Physical Fitness Test, new student, national comparison, comparison by year)
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A Study of a STBC-MIMO-OFDM Wireless System
for Specified Radio Microphones

Hiroyuki HAMAZUMI* and Shuta [IJIMA*

Professional wireless microphones used for concerts, music programs, news programs, etc. are called specified radio

microphones. They are very important equipment for audio work, and users require high reliability to transmit low-latency

and high-quality audio without interruption. There are technical standards for specified radio microphones based on the

Radio Law. One of the standards is based on OFDM, which has excellent multipath tolerance, but there is not enough

research on reliable transmission. In order to provide a reliable transmission system, we proposed a transmission system

for specified radio microphones that combines OFDM and STBC, and performed computer simulations. Based on the

simulation results, we conducted a link budget and found that the transmission distance could be increased and the

transmission reliability could be improved.

( Keywords: Wireless microphones, high reliability, low latency, OFDM, STBC, link budget)

1. Introduction

Professional wireless microphones are widely used in
concerts, music programs, news programs, etc., and are very
important equipment for voice work 1). In Japan, radio
microphones that require a radio station license and use
frequencies from 470 to 710 MHz, 710 to 714 MHz, and
1240 to 1260 MHz (excluding 1252 to 1253 MHz) are called
specified radio microphones. Because high reliability is
required for professional wireless microphones, technical
standards for specified radio microphones have been
established based on the Radio Law, and among them is a
standard that uses OFDM (Orthogonal Frequency Division
Multiplexing), which is superior in multipath tolerance 2).

The purpose of this standard is to transmit high-quality
voice with low latency, and the occupied frequency
bandwidth is set to 600 kHz to enable linear PCM (Pulse
Code Modulation) voice transmission 3).

On the other hand, users of specified radio microphones
require not only high-quality and low-latency voice
transmission, but also reliable transmission that is always
stable. For systems with an occupied bandwidth of 600 kHz,
only the 1.2 GHz band is considered to be available as a

*National Institute of Technology, Tokyo College
Department of Electrical Engineering
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transmission frequency. In the case of using the UHF band,
which has good propagation conditions, the occupied
frequency bandwidth is considered to be 288 kHz or less.
However, there is a lack of research on the reliable
transmission of OFDM specified radio microphones in 288
kHz systems.

In this paper, we propose a transmission scheme for
specified radio microphones that combines OFDM and
STBC (Space Time Block Coding) 4) with the aim of
providing a reliable transmission scheme. To improve
reliability, it is necessary to introduce error correction.
However, since low latency is required for specified radio
microphones, it is challenging to apply interleaving
techniques that can effectively bring out the performance of
error correction. Therefore, MIMO (Multi-Input Multi-
Output) transmission, in which the signal transmitted by
STBC-OFDM is received with spatial diversity, is also
studied and its effectiveness is confirmed by computer
simulation. In addition, the results of a line design based on
the required C/N obtained by computer simulation are

described.
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2. STBC-MIMO-OFDM wireless system

2.1 System considerations

To study the STBC-MIMO-OFDM  system, the
transmission frequency is set to the UHF band (470 MHz to
714 MHz) and the occupied frequency bandwidth is set to
288 kHz based on the standard 2). Since low-latency
transmission is required, convolutional codes and Viterbi
decoding were used for error correction. For this reason, the

information bit rate was set to 192 kbps when the first-order

— 49 — —
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Time| OO O OO0 O0POO0OIOAAAD
@O00000O0BROOOVIOAAAD
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Career

®@: CP O: Data A: Control Signal

(a) OFDM modulator 1

modulation was QPSK, and the transmission bandwidth was

designed to be 271.3864 kHz.

Table 1.  Specifications of wireless system for specified

radio microphone
Target Specified Radio
Microphone
Transmission Frequency 470 to 714 MHz %
Occupied Bandwidth 288 kHz %
Transmission Power 25+25 mW3X
MIMO Structure Tx: Aramoti STBC
Rx: DiversityCombining
2x1, 2x2, 2x4
Carrier Modulation QPSK 16QAM
Information Bit Rate 192 kb/s 384 kb/s
Error Correction Convolutional Code
Code Rate =1/2
Constraint length =7
FFT Clock Frequency 708.923 kHz
FFT Points 128
Useful symbol length 180.5555556 ///)s
Guard Interval (GI) 22.569445 /s
Length (GI Ratio : 1/8)
OFDM Symbol Length 203.125 [k
OFDM Pilot Structure Continual Pilot every 8
Sub-carriers
STBC Pilot Structure Hadamard matrix
Total 49
Number Data 39
of Sub- Continual 7
carriers Pilot
Control 3

% The values were selected based on ARIBSTD T-112  2).
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(b) OFDM modulator 2

Fig. 1 Diagram of Continual Pilot

The CP of OFDM modulator 1 transmits without sign
reversal, while the CP of OFDM modulator 2 reverses the
sign in the time direction and transmits separately from the
two antennas. The transmission and reception system under

consideration is shown in Fig. 2.

Space OFDM
Time > Modulator1 Tx;
PN Code | ,|Convolutional QAM Block
Generator Encoder Modulator | [ Coding
| 3| OFDM T
Encoder Modulator2 Txy
OFDM
Rx; Demodulatorl
7y Space
T Time
i, e, OFDM Block | |  QAM -BER
X2 Demodulator2 Coding | ~|Demodulator Decoder | | Calculator
Zg M
. . Decoder
T OFDM
Rxnr Demodulator Nr
ZNr

Fig.2 Diagram of specified radio microphone system
using STBC-OFDM
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2.2 MISO transmission

We describe MISO (Multi-Input Single-Output)
transmission. Transmitted symbols S , and S .+ are coded as
a pair and transmitted over two instants in time, » and n +1,
and a single antenna in space. Y, and Y,+1 are the received
signals.

Yn: hnSn + hn+1Sn+1

Time,,
Tme,, Vo= (=S ths, D

In the STBC decoder, the received signal represented by
equation (1) is processed as described in equations (2) and (3),
and the transmitted signals S , and S - are extracted.

_ h:Yn +hn+1 Yn+1 (2)
"k 1Ry, 1)
h;lkﬂYn - hnYn+1

S = 3)

(k2 + 1Ry 12

The propagation path responses / , and / o+ are calculated
by the following channel estimation formula after
interpolation by the carrier filter using information from the
CP carrier.

1
h=50,+Y,) )

1
h= 50, =) 5)

2.3 MIMO transmission

We describe MIMO transmission. Diversity is constructed
by estimating the propagation path response based on the CP
added at the transmitter and using it to perform STBC
decoding. The transmitted signals S , and S ,+1 at the
consecutive symbol times » and n +1 are encoded and
transmitted as follows.

xi(n) Xp(n) ]
xp (n+l) x; (n+1)
Sm)

_ S(n+1)
B [—S(n +1)"

¥ 6
Sn) (6)
IfS(n)=S1and S (n+1)=.S, then the received signal

at the kth antenna is as follows

S5

[Ye(n) Yi(n+D] = [hy, s, !

hy i) ]T (7

At this time,

Yi(n)=hygxy(n)+hypxo(n)

= hi S+t h S ®)
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Yl(l’l +1) = hl kxl(n +1) + hz kX2(I’l +1)

= (=S3)+ S ©)

This signal is decoded at the receiving end. The received
signal is decoded and combined by the following
operations.

Nhy + o+ hyy )
=Sihi i tShyhi g — Sshychay + Sihyihy
= S1 (A ll* + 1172 411%) (10)

Yi(n)hy = Yi(n 1) hy o
=Sihiphox +Shyghy, + Shyhyg—Sihyhi g
= Sy(I1Ay 1> + 117 112 (11)

Adding the signals from all the antennas described in the
above equation, we get

S8 =
Yo (nOhy g+ Y +1) hy )
N, 2 2 (12)
Sl 12 + 1Ay 4112)
S.S)=
(N0 = Y ) h o) a3

Yo, (i fll2 + N 412

With these operations, the received signal is combined and

demodulated, and the transmitted signal can be extracted.
3. Computer simulation

3.1 Optimal value of the pilot signal level

When performing OFDM  demodulation, synchronous
detection is performed by dividing the main line signal by the
received pilot signal. Therefore, if the S/N of the pilot signal
is larger than that of the main line signal, the C/N improves.
Therefore, we first checked the optimum value of PBR (Pilot
Boost Ratio). We varied the PBR and recorded the C/N at
PBR=107. The results, shown in Fig. 3, confirmed that the
optimum value is 1.4, so the simulation is performed with

PBR=14.
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Fig.3 Confirmation of the optimum value for pilot
boost ratio
3.2

To confirm the effectiveness of the proposed system,

SISO system

computer simulations of the SISO system were first
performed. The fading was based on Jakes' model 5) with a
Rayleigh distribution of amplitudes, and the multipath was
assumed to be two paths. The average powers of each wave
were assumed to be equal, and to vary Rayleigh
independently. The maximum Doppler frequency was set to
10 Hz, assuming that a person wearing a radio microphone
would be running.

In the STBC-OFDM system, the BER characteristics
before and after error correction for the SISO antenna
configuration are shown in Fig. 4. Fig. 5 shows the BER
characteristics under the same conditions with 16QAM

carrier modulation. Note that y is the D/U of each path and T

is the delay time.
10° T T T T T T T T T
ia STBC-QPSK-OFDM
1 &&&N
107 “'*@9039@900’009&06403@92
R fading: Two Paths Rayleigh
102 Patht 120 JBL oS =01 sl
. Path2 y,=0[dB], ty=1.4[pns]
SIEE .
m
107+ .
SISO
5| —o--Without FEC
10" --e--With FEC 1
10»6* n 1 n 1 n 1 n 1 n 1 n ]
0 10 20 30 40 50 6
C/NI[dB]

Fig.4 SISO-QPSK
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2103 «
[an]
1071 -
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10-6k L | L | L | L | L | L ]
0 10 20 30 40 50 6
C/NIdB]

Fig.5 SISO-16QAM

It can be seen from Fig. 4 and Fig. 5 that the BER
characteristics of the SISO system in a two-path Rayleigh
environment are not improved by error correction.

3.3 MISO system

Next, Fig. 6 shows the BER characteristics of the STBC-
OFDM system before and after error correction when the
antenna configuration is MISO (2x1). Fig. 7 shows the BER
characteristics under the same conditions with 16QAM
carrier modulation.

We can see from Fig. 6 and Fig. 7 that the BER
characteristics of the MISO system are improved compared
to the SISO system. The required C/N for QPSK, which
ensures BER = 10, is 38.9 dB without error correction and
29.3 dB with error correction, a difference of 9.6 dB. The
required C/N for 16QAM with error correction is 52.1 dB
without error correction and 35.3 dB with error correction, a

difference of 16.8 dB.

10° , , :
{;&:O&S " STBC-QPSK-OFDM |
10'1» N fading: Two Paths Rayleigh
N Pathl y,=0[dB), t;=01[us]
) \2\0 Path2 y,=01[dB], t3=141[usl
107+ N 1
AR Q‘\o
2= I ~
=107 * a OK‘vo 7
M N Y
107 AN .
MISO(2x1) . v
1073 ~°-"Without FEC N “a |
----With FEC . g
-6 . Yo
107 . 1 L 1 L A1 L )
0 10 20 30 4
C/N[dB]

Fig.6 MISO-QPSK
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3.4 MIMO system

Fig. 8 shows the BER characteristics before and after error
correction for a STBC-OFDM system with a MIMO (2x2)
antenna configuration. Fig. 9 shows the BER characteristics

under the same conditions with 16QAM carrier modulation.
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Fig.9 MIMO(2x2)-16QAM
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The required C/N for QPSK, which ensures BER = 10°,
is 21.1 dB without error correction and 14.4 dB with error
correction, resulting in a difference of 6.7 dB. The required
C/N for 16QAM with BER = 10 is 27.9 dB without error
correction and 20.2 dB with error correction, a difference of
7.7 dB.

The BER characteristics of the 2x2 MIMO system are
improved compared to the MISO system, as shown in Fig, 8.
The same result is obtained when the carrier modulation is
16QAM.

In the STBC-OFDM system, the BER characteristics
before and after error correction for the MIMO (2x4) antenna
configuration are shown in Fig. 10. Fig. 11 shows the BER

characteristics under the same conditions with 16QAM

carrier modulation.
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The required C/N for QPSK, which ensures BER = 107,
is 17.2 dB without error correction and 11.2 dB with error
correction, resulting in a difference of 6.0 dB. The required
C/N for 16QAM with BER = 10 is 24.2 dB without error
correction and 15.8 dB with error correction, a difference of
8.4 dB.

Fig. 10 shows that the BER characteristics of a 2x4 MIMO
system are much better than those of a 2x2 MIMO system.
Fig. 11 shows that the same result is obtained when the carrier
modulation is 16QAM.

These results confirm the effectiveness of MIMO
transmission with spatial diversity reception of signals

transmitted using the STBC-OFDM method.

4. Link budget

We attempted to design links to evaluate the effect of
STBC-MISO and STBC-MIMO in terms of transmission
distance. First, we calculate the fading margin from the
results obtained by computer simulation. The fading margin

is calculated as follows, where 7, denotes the required

ay
C/N in the Rayleigh channel and I gy denotes the
required C/N in the AWGN channel.

Fading Margin =I',,, — ywey (14)

In equation (14), the fading margin is defined as the value
obtained by subtracting the value of Iy from the value
of I}, , which ensures BER = 10° Assuming that
concealment by speech signal processing is applied to the
portion of speech that is missing due to errors, the error rate
at which errors are almost imperceptible aurally is generally
said to be about BER = 10, In this case, the value of I yygn
is 13.6 dB in the case of QPSK and 20.4 dB in the case of
16QAM.

Calculating this gives a value of 12.5 dB for 2x1 MISO,
0.7 dB for 2x2 MIMO, and -2.5 dB for 2x4 MIMO in QPSK.
For 16QAM, we can obtain a value of 14.8 dB for 2x1 MISO,
-0.3 dB for 2x2 MIMO, and 4.7 dB for 2x4 MIMO. The
results of the line design for QPSK and 16QAM are shown
in Table 2.

The transmit frequency is 700 MHz and the transmit
power is 50 mW. A propagation margin of 5 dB and an
antenna gain loss due to the human body of 15.2 dB were
used for the link budget, based on the literature 6) and
assuming the use of a body-pack type wireless microphone
with the transmitter attached to the human body.

Table2. Link budget of STBC OFDM wireless system for

specified radio microphone

MIMO Structure 2x1 2x2 2x4
MISO MIMO | MIMO

Transmission 700 MHz

Frequency

Trans. Power 25+25mW

Trans. Antenna Gain 2. 14 dBi

Propagation Margin 5dB

Antenna gain loss due 152dB

to human body

Rec. Antenna Gain 2.14dB

Boltzmann Constant —198.6 dBm/HzK

Noise Temperature 25 dBK

Occupied Bandwidth 288 kHz

Noise Figure 6dB

Rec. Degradation 4dB

Thermal Noise —113.0dBm

Modulation STBC-QPSK-OFDM

Transmission Distance 552 m 21499 m | 3106 m

Free Space | 84.19dB | 96.0dB | 99.2dB

Propagation Loss

Receiving Power —82.91 —-94.71 | =9791
dBm dBm dBm

Fading Margin 12.5dB 0.7dB | —25dB

Required C/N 13.6dB 13.6dB | 13.6dB

at BER=10°

Receiving C/N 26.1dB 143dB | 11.1dB

Modulation STBC-16QAM-OFDM

Transmission Distance 194 m 1102m | 1829m

Free Space 75.09dB | 90.2dB | 94.6dB

Propagation Loss

Recieving Power —73.81 —88.91 —93.31
dBm dBm dBm

Fading Margin 14.8 dB —03dB | —47dB

Required C/N 204 dB 204dB | 204dB

at BER=10°

Receiving C/N 352dB 20.1dB | 15.7dB
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In the case of QPSK carrier modulation, Table 2 shows
that the transmission distance of MISO is more than 500 m.
In 2x2 MIMO, the transmission distance is 2000 m, which is
about 4 times that of MISO, and in 2x4 MIMO, the
transmission distance is 3000 m, which is about 6 times that
of MISO. In the case of 16QAM carrier modulation, MISO
has a potential transmission distance of about 200 m. 2x2
MIMO has a potential transmission distance of 1100 m, over
5 times greater than MISO, and 2x4 MIMO has a potential
transmission distance of more than 1800 m, or about 9

times greater than MISO.

5. Conclusion

In order to provide a transmission system with high
transmission reliability, we have investigated a transmission
system for specified radio microphones that combines
OFDM and STBC (Space Time Block Coding). The
effectiveness of MIMO (Multi-Input Multi-Output)
transmission was confirmed by computer simulation. Based
on the results of the required C/N, a link budget was carried

out, and the following results were obtained.

(1) In the SISO system, the effect of error correction was not
observed at all, but in the MISO system, it was confirmed
that error correction improved the BER characteristics.

(2) It was found that the BER characteristics of a 2x2 MIMO
system can be significantly improved compared to a
MISO system, and the transmission distance can be
increased to 4-6 times that of a MISO system.

(3) It was found that the BER characteristics of a 2x4 MIMO
system can be significantly improved compared to a
MISO system, and the transmission distance can be

increased to 5-9 times that of a MISO system.

These results indicate that the STBC-MIMO-OFDM

transmission system can significantly increase the

transmission distance and improve the transmission

reliability of specified radio microphones.
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Sensitivity Improvement for an Optical Wave-Guided SPR Sensor

by Lamination of Sputtered Si Film

Hiroyuki NIKKUNI*, Hiroshi ITO*

In this study, we investigated the improvement of the sensitivity of the optical guided-wave SPR sensor. This sensor is
composed of an optical waveguide substrate and a metal film. By laminating a high-refractive-index Si film on a metal
film, it is expected to improve the sensitivity of the sensor. In order to consider the influence of the lamination method on
the sensitivity, we experimentally compared the sensitivity of the EB-deposited Si film and the sputtered Si film. It was
considered that the sputtered Si film has higher sensitivity than the EB-evaporated Si film.

(Keywords: Optical Waveguide, SPR Sensor, Si Film, Sputtering, Sensitivity)
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Real-time Information Sharing Mobile Multihop Networks

Akira TANAKA*, Yuya NAKAMURA**, Teruki ARAT*,
Seita KARIYA*, Haku SUGIMOTO#*, Taika SUDO%*,
Asuna TATEYAMA*, Masato NAGAHAMA*, Daiki MORISHITA*

Massive earthquakes, floods / rainfalls / snowfalls cause unintended communications disruptions. On another front,
people find devices with processing functions all around us in global trend of IoT. Multihop networks that can be flexibly
generated in every life function as an information sharing platform as well as temporal communication systems. Various
kinds of multihop networks, shared memory system and mobile devices (group drones and robots) developed in our
information and communication laboratory (Tanaka Lab.) evolve into an integrated wide-area information sharing /
database system. Some recent element technologies of our system are discussed.

(Keywords: mobile multihop communications, shared memory, distributed database, group mobile objects control,

emulator, network and programming education)

1. i (Fig.1) 123%, HER~ A a2 BBl AR %
HHEOHDE DI ToT AT RS MOWERNEZ RS8R E 0D, ke Rin
NAH45H, ZNLZEEFHLTHEICR Y FU—r  EBERL PR =T/ Ry NV —7 24
fecEhiX, b&bSHEAOBEEIRICL LR RT2HENAHEIESNTEY, *rvy FU—7 AR
THREFFERIEED T, % GPS 0T — & X NEeXa2UT 4 2LoT 4K BNl EZIED, EED
— 2 LHHEEL, A~— T R Intelligent FEREREEAT I 2 Lb— LU THIET S, fliH 00
Transport Systems (ITS)D X 9 7@ OHSF AR HOFT, HERKER, BEEMAHIE, (CEE®R
DY AT DA BT & 72 5, EHEENZEE LDV, BMORE, (o F—xy FTDIA
(HFHF) TEREFFLTWEALFRy P73y bU ik, Z2EDOEMBIKEEL T\ 5,

—7 (K1) Y%, BENZR~A 2 OBk ARG T, Bl DR E 0T, Bl Rk s~
BAAE O AV A IR AR L 2 B, BEx VTR Y TRy NU—7 I VAT L0
PRAGREIAR Y R AR O—T/ N Ry hU—2r  RERLIGH T n R 2R~ S, 2 Hi Tk

*EHR TR o i 2 7 A T

28



SRR T3 i S B P A

Internet

ma

Fo &

i) Back bone networks
ii) Multihop networks
ii1) Multihop mesh networks

ma: mobile autonomous terminal

Fig. 1 Locally exploitable heterogeneous multihop networks
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Fig. 8 Distributed database for smart-city
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FOR T M EHEM A E 5 64 5, 2022

FA=AF ) A FRBEETHDLTFT A FFH LOFEKN
EDORERM DA A IV I B F BT D AR

HERIR, a2~

XA =aF ) A FREEE T, 1990 FR LAYV REIRKITED Y, REWS i CHHE ST b R
THDH, EENRFIAMERT S —FHT, BE~OV A7 X ERICGHES NI R&ETH D, TIT, A%
TIERA=aF ) A FRERICHESNDETF 7 A XV LOFKKEDY, ZONMAERMIZOWT, FBRED
A X ¥V 2 (Daphnia magna)% T2 AERREMERBR 2 920 L7z, RBROFER, F7 A M XF L OREICKT
LT, AP0 Tk E R OB EN R 2 AT 2 rlRetE me S vz, 72, BEOWAILE LT
FN T HEEHER OB OV THBE I N DRI R LS,

(F—U—FK: A =aF /A FREEK, FT7A XYL, £AIVa, FEiEHEAD)

Study on the Reproductive Inhibition of Daphnia magna Exposed to
Thiamethoxam, a Neonicotinoid pesticide and the Degradation Products

Ryo SHOJT*, Tamon IWASAKT*

Neonicotinoid pesticides have replaced organophosphorus pesticides since the 1990s and are used in a wide range of
fields. While their utilization is expanding industrially, their risk to the environment should be accurately evaluated. In
this study, we conducted ecotoxicity tests of thiamethoxam, which is categorized as a neonicotinoid pesticide, and its
degradation products using the Daphnia magna crustacean. The results suggest that thiamethoxam may inhibit swimming
and promote reproduction in the Daphnia magna, depending on the concentration of thiamethoxam. The toxicity of
surfactants (LAS) contained as pesticide aids should also be taken into consideration.

(Keywords: Neonicotinoid pesticides, Thiamethoxam, Daphnia magna, Surfactant)
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Hydrolysis mechanism of thiamethoxam, a neonicotinoid pesticide, in basic conditions.'®
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2.5. HPLC X 2B D ER
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SINs, M4 IO pH 135 7.5~8.0 TH D, =D
7o, FRICBEIERRLERBRIC IV TIE, BRI
BT TMX DAKGRERISSEIT L, AR
DEE R HONS, JFURD B O A sl o mTEEE
MRS, &Ko THUKERMERRIZ, SBRIK A M
5Pt CPR{7¥ L, HPLC (High Performance Liquid
Chromatography) (LC-2000Plus series, H A&7t

B) Itk 2sREoEEERA . WESH%
Table 1 ~R~79°,

Table 1, HPLC conditions for determination of
the testing substances.
Column temperature 40°C
Flow rate 1.5 mL/min
Detection wavelength 250 nm
Injection volume 10 yL

Mobile phase 25 mM boric acid
composition buffer-MeCN 70/30
Mobile phase pH pH 9.21
Unifinepak C18

Column No. 04150-5M

3. MRLEBZR

3.1. TMX 347 IVraicbiizbiatkiEit

3.1.1. TMX EZE¥EHE

TMX (EHEYE % F\ 7= Sl bk B R 12
T HENKENT A—H1X, KR 169~182C, pH

7.4~7.8, DO 8.1~92mg/L Th -7z, E(FIEHER
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k5, ~®BZ v RO DI E REICELL
SHEL W, L LARERTIE, oo Ridm
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(%5 54 =)
mENnhoT,

TMX AEHEME OIREZALIC T 5, A IV~
2O &SRR, FEFHLEE Y 7 |k R (ver. 4.1.2)
ZHWTIER L7z (Fig.2), 728, TMX BEIZS
W, RBRIGHIIFICH A SN D LT 5

(12.5, 25.0, 50.0, 100, 184 mg/L),
1.0 -0 24nr.
--&- 48hr.
08 =& T2hr.
© 06 .
c
a
A 0.4 - o
hZ "
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Fig. 2, Dose-response curves of Daphnia magna
to different concentrations of TMX reference
substance at each exposure duration. Logistic
regression analysis was carried out using the
statistical software R (ver. 4.1.2). (Error bars are
95% confidence intervals. * : p < 0.05, two —
tailed £ test)
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72 WRI#21T 35% DKL E D el S 7z, FriC
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Wl t-iRE) Tholc, — KIS, XA =aF /4
NREIKIT, Bl (EAERFfER E) O
WCIFET D, =aF o7 Fral) oS wiE%E
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% TMX OatEAE ST,
Zbhd,

3.1.2. T 7 & T EERIKEEA

T 7 B 7 BERDKERHN & T2 Rl vk B R
IZRBITDHENRENT A—H 1%, /KiE205~215C,
pH 7.0~7.6, DO 7.1 ~8.1mg/L Tdh -7,

T BT BRI O EEIC KR S, A
IV aORERICRE, FEHLEY 7 N R
(ver.4.1.2) Z MW TIERKR L7 (Fig.3), 77 %7
PERIKEEANTIL, ERERA~OHF RS & LT,
BHIPIC 10 wt%D TMX Mg Ens 1, ko,
TMX SR, BRI ICHE ST 7 2 5
TERIAKIEHIREE D 10% & L TRD B 5 (TMX B
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Fig. 3, Dose-response curves of Daphnia magna
to different concentrations of Actara Granular
Water Solvent at each exposure duration. Logistic
regression analysis was carried out using the
statistical software R (ver. 4.1.2). (Error bars are
95% confidence intervals. * : p <0.05, % * * :
p < 0.001, two — tailed ¢ test)
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bbb, =T, EEEXD 80 mg/L TiX, bk
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ENEZ Y, FFEFREICE - UKL ERNAE
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FOGHEIRR L O, 7 27 & Z BERRIKEEH 0 -5 BH. 55 1
J& ECso (half maximal (50%) effective concentration)
1T TMX JEE#5C 24 h—ECso=66, 48h—ECso=
51, 72h-ECso=48 mg/L TH 7=,

WEPK P DSHERE S AVICIREEIXITOUWNT, FED
TMX BEEME 2 256, A4 I P a7
LAk O o L 2 BEICR 72 (Fig.2), 2
ITEBINDREL, T X TERIKEAIFIZ
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mg/L &IN5 ¥, 77X TRERIKESIF O TMX
BEZ 015 L7200, LAS BEEEICHYT 5 &
FTAUL, AWFSEIZ K VG572 48 h — ECsoas 13
50mgll EEZE 2 b5, ZOfEIE, LAS Hikz H
WA OBFMEEEIT LY, 2FY, T X THE
KOKBHRIINA A P a1t b 2 paEMER &1,
BEIROAITH D LAS Ik E KMFT D alhedk:
DRI ST,
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F7o, RBRIEHBBEOFKKENRT A—H1%, Kii
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%, TMX P 3R BR% D HPLC MIEIC & v ikE
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Fig. 4, Reproductive inhibition tests were carried out for 21 days. (A) : Cumulative offspring per surviving
adult of Daphnia magna relative to changes in concentrations of TMX reference substance. (B) : Cumulative
offspring per surviving adult of Daphnia magna relative to changes in concentrations of Actara Granular
Water Solvent. (Error bars are 95% confidence intervals. * : p <0.05,* * : p <0.01, two — tailed { test)

~ 21 BHIZHIT D TMX BE DKM ZRD, = DA 1 V8N 7= O BREPETFE O HERS % Fig.

N4 0~21 HECHREINT- TMX IBE LT 5, 4 (A) 1T~ T, £, KRR X2 T 5 BUER
TMX HEHEYVE OJEEBAVIZRTT 5, A4 IV OEGFRKEOWIFEH % Table 2 ~R7,
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Tl 2 {7508 S D72 D OMISHME Th D LRI L T
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Table 2, Survival (%) and time to first brood (days) (Means + SD) in the Daphnia magna reproduction
inhibition test using TMX reference substance and Actara granules aqueous solution.
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Actara Granular Water Solvent
80.4 0 350 109 254 552 940
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113 | 138 135 133 16 _ ~
£05 £09 *10 *05
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Organization of new-style open lectures held in the “Hazamaru Kobo”
Takumi MUKOUGAWA *, Sota ENDO**, Ryonosuke OTSUKA**,
Koki SUGIURA**, Takuma KUMAZAWA?*, Shoki YOSHIMOTO#*,
Gen-ichiro NAKAMURA *, Machiko NAGAYOSHI*, Satoshi MATSUOKA*,

Takenori NITTA**, Ryo SHOJI***, Koji TAMADA****

Since 2019, a multipurpose workshop "Hazamaru Kobo" has been set up for students in our college. Many of elementary
and junior high school students in the neighborhood are participating in the open lectures held in the "Hazamaru Kobo",
including two hands-on type open lectures. Both of them were developed in last year as new attempts. The lecture was
operated by three parties, technical staffs and teaching staffs and students, who all played a major role. Another lecture
can be said as cross-disciplinary open lecture, because staff members with different areas of expertise were collaborated.
By these new attempts, the lectures were more highly rated by participants, and the discovery of new research topics were
also produced as unexpected derivatives.

(Keywords: “Manufacturing,” Open Lecture, “Hazamaru Kobo,” Renewable Energy, Resin Processing, Electronic
Circuit)
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