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How can we teach students physical reality?

Shinji MAEDAN*

It is always assumed in classical mechanics that the system has the precise values of its observables
before these observables are measured. In quantum mechanics, however, it is impossible to specify
simultaneously the precise values of two observables of a system that do not commute. We introduce

this subject in our class in the Advanced Course.

(Keywords: Physical reality, Quantum mechanics, Classical mechanics, Observable,

Measurement)
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An Example of Classical Language Classes at the National Institute of

Technology, Tokyo College

Junya AONO*

In this paper, I will report on the Classical Japanese classes for first-year students at the National Institute of Technology,

Tokyo College. In the beginning of this paper, I will discuss the significance of studying Classic Language. Next, I will

introduce the story of KOJIKI (Japanese mythology) that was covered in 2024. In particular, practical examples will be

introduced by using Power Point materials. Finally, the future of Liberal Arts and classical education at technical colleges

will be discussed.

(Keywords: National Institute of Technology, Tokyo College, Classical Japanese Classes, KOJIKI (Japanese mythology),
Liberal Arts)
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“SF Futures Literacy Education” for Kosen Students
—An Introduction to SF Prototyping—

Hitoshi YOKOMIZO*, Daichi MUKOYAMA*, Sakurako HIROIKE*

This report introduces our efforts to conduct “SF Futures Literacy Education” in an elective English course for fifth-year
students at Tokyo Kosen. The course aimed to foster students’ “futures literacy” while incorporating “science fiction”
perspectives to enhance their imagination, creativity, and storytelling skills. Specifically, students engaged in activities
utilizing SF prototyping techniques to imagine and create solutions to future challenges. While some challenges arose
during the creative process, many students actively participated and produced innovative works. Feedback from class
surveys highlighted the positive reception, indicating that the course provided a supportive learning environment, even
for students less confident in English.

(Keywords: SF prototyping, Futures Literacy, English Education)
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* “Atomic Power: Difficulty in Estimating Cancer
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Studies in Science and Technology.?
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Anthropocene” from Introduction to Philosophy of
Technology.®
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»SF Prototyping Writing Format

>Title: Provide a concise and intriguing title.

(1) Setting/Background: (30-50 words)

Introduce the main character(s) and the setting,
including the social background or problems.

(2) Technology Introduction: (60-80 words)
Describe the new technology or gadget that is
central to the story.

(3) Impact of the New Technology: (150-200 words)
Explain how the new technology or gadget affects
the character(s) or society. Present a dystopian or
utopian outcome resulting from this technology or
gadget.

(4) Resolution: (30-50 words)

Provide a potential resolution or an unexpected

twist to the outcome described above.
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A Study of Techniques and Strategies for Summary Writing in English

Masatoshi NAGAHASHI*

The Eiken Foundation of Japan (2023) announced a partial revision of the Eiken Test to comply with teaching objectives
in the current Curriculum Guidelines. Accordingly, summary tasks have been newly introduced in the tests for Grade 1
through to Grade 2. However, it is uncertain what skills are required while writing a summary. Our study administrated a
summary test for 21 students enrolled in the Advanced Course of a technical college. Moreover, a questionnaire was
conducted to extract their language activities and task strategies they recognized while writing a summary. Through these
surveys, we aimed to clarify the skill areas for summary writing.

(Keywords: summary writing in English, task strategies, English proficiency tests)
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When students go to college, some decide to live at home
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with their parents, and others decide to rent an apartment by
themselves. There are other choices, too. LG days,

2HDT—
=ZFLEDIREE

some of them choose to share a house with roommates}

What are the reasons for this?
Some students have a roommate who is good at math or

science and [N T ey, Other ~
students have a roommate from abroad and -1

W—LAEDS

1 Bk 2 #RiCB T 2 ERRED

PRPYPTIETNETRIERE rrough everyday conversaions 5 AT B L ADL A=Y

Because of this, they have been able to improve their foreign e AL Ao

language skills. JF3 (ER) nomas B %

On the other hand, some students have a roommate who ¥ .

stays up late at night and watches TV. This ~ :J:EE":H ]‘/Tgﬂ,«\ji (T) % i & &) é 7'; &b
ENCRnE CR difficultii@elaedto get enough seep Some > IR i, JELD IZ{:J LC%:ﬁ)j/L“C |AYAS \%ﬁ
students have a roommate who rarely helps with cleaning RIBHKE » R . .

the house. As a result, they [T R T R R AT - EEZHTVERS S, (KPIH D

g the house by themselves.

/4

These days, some college students share a h with roomm: .

By doing this, some students can \get help from their roommates|

ith various things|, such as math, science, or foreign languages.

However, some students |have trouble with their roommates|, such

as trouble about sleeping times or cleaning the house.

HAREOBA &, THk - P, Bl
B OfFGLE BB IERDRL)

-
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When students go to university, they usually [s[oR{eR{)[R1 I JIERETTs) 246DF—T

in classrooms with other students. However, there are other —

types of classes for students to take. Some of them =200BERAA

without going to the campus. [ [T
What are some of this? Online classes are helpful for students

living far away from the campus because they do for long

i i i " | BRI
periods of time. Moreover, in the case of [{JdJ (s LY KB INEYAETEEE students
can watch recorded classes over and over again so that they [S3g EREOWE

understand the classes better} I 1
However, some students may have [JJ{e] ] I ERVI G R G EeTel1 I8 OF PREE S

their Internet connection during online classes. This can make it difficult to _ 32 )R
take the classes smoothly. Also, if students do not go to the campus, they .

will have [ RS ke face-to-face and talk to other TULL
students. Because of this, some students may [{ZEIRLIEINY.

Some students [Intro]take online classes instead of going to the campus.

Online classes have [Topic1]lbenefits|, such as [Sup1]isaving travel time|and

|improving students’ understanding| through watching [ Det1 ] recorded
classes repeatedly. However, some students may have [Topic2]jproblems]with
[Sup2]lusing computers| and [feeling lonely] because they [Det2]do not meet

4
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FIORLTEMERICE LD, iEFE UTUIER (F) OL D R CEFART S EEELL, firL-
ST [Intro] 13 SCOEH 1 B% A (introduction) D4, [Topic)] 1% lFhis) (topic) DA
Z#& L, [Sup]l KO [Det] ix&i 24 13FF) (support) « [FEM) (detail) DERART,

other students directly on campus.
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Report on In-Person Exchange between Students of the University

of South Florida and NITTC Students

Sakurako HIROIKE*, Naoki HATTA*, Hitoshi YOKOMIZO*

We carried out an international exchange program with the University of South Florida (USF) as part of the “Global

Engineer Development Program.” The program included activities such as games, cultural introductions, and a dodgeball

tournament, fostering cultural exchange and collaboration. Post-exchange surveys revealed that participants enhanced

their motivation to learn English and developed a greater interest in global experiences.

(Keywords: English Education, International Exchange)
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Development of electrically power-assisted carts using DD motors

— Design and development of electric power assist unit prototypes —

Hirotaka TSUTSUMI*, Kentaro SHIMA **

The study addresses challenges faced by childcare workers, predominantly women, in handling heavy loads,
emphasizing the need for a safer and more efficient work environment. While electric assist systems are widely used for
goods transportation, their application in childcare remains limited. The introduction of Direct Drive (DD) motors, known
for their compact size and silent operation, presents an innovative solution. The research aims to develop an electric assist
cart, integrating DD motors to enhance compactness and operational efficiency. The study's purpose is to alleviate the
physical burden on childcare workers, particularly during uphill movement, addressing concerns raised in previous
research. This includes creating a foundational unit with DD motors, ultimately improving the overall working conditions
for childcare professionals.

(Keywords: DD motor, Electric assist, Carts, Childcare workers)
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Fabrication and Evaluation of Sputtered SiC Optical Waveguides

Hiroyuki NIKKUNI*, Ryo MOTOSHIROMIZU**, Hiroshi ITO*

We improved the transparency of sputtered SiC thin films through annealing treatment, and optical waveguides were
fabricated and evaluated by depositing SiC thin films on SiO/Si substrates. In order to determine the optimal annealing
temperature, the temperature dependence of various characteristics of SiC thin films (transmittance, absorption coefficient,
optical bandgap, refractive index, hardness, and Young's modulus) was evaluated. Experimental results revealed that an
annealing temperature of 700 °C was optimal. Using a 850 nm semiconductor laser, we demonstrated waveguide
propagation in a strip-loaded channel SiC optical waveguide.

(Keywords: optical waveguide, SiC, sputtering method, annealing treatment, transparency)
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Design and Implementation of Fundamental Computer Teaching Materials
for Students of the National Institute of Technology

— For the Evolution of Computer and Network Education —

Akira TANAKA*, Yuto TANABE*, Souma HAYABUCHI*,
Yuta MIZUOCHI*, Kousuke MIZUKAMI*

Since 2012, Tanaka Lab has provided “Internet and programming courses” as an extension lecture of the Hachioji
elementary-school science education center every year. Using education materials developed and implemented on Linux
servers in the lab, four classes of 30-35 elementary school students in each class, attended the one or two day lectures at
our school. Students can have practical experience through internet applications, making web pages including
synchronous 3D imaging, network programming, and communication experiments with LAN/WLAN/PLC. The lab has
continuously developed a variety of educational materials and provided extension lectures: e.g., an Arithmetic Logic Unit
(ALU) and instruction course on computer hardware and applications for elementary and junior high school teachers, C
programming experiments for junior high school students, programming / Al materials for visiting lectures, some research
prototypes as graduation research and scholarly works. Based on these achievements, with mobile SINET and internet,
computer language and network training schemes, user interface and interconnection among servers and computers are
improved. From the second semester of 2023 to 2024, the Social Implementation team (Tanaka Lab) has developed logic
circuit materials on the server. These materials are used in the regular curriculum of second and third grade classes in the
National Institute Technology, Tokyo College (NITTC) and had sufficiently positive educational effectiveness. Further
developments are continuing.

(Keywords: internet, programming, logic circuit, Linux server, education materials, region-education)

* 1 i TR

47



FOR T35 5 R M AR e iy &5

1. IC®iC
NEFTNERBIZHEE v ¥ —VOREHE
DO—EgE LT T HAEARRIT I\ TE AR
MICONDOT —~E2Ei L TETW\D, TR
B O/ B SN RS S D5 < Y (2HL
e F5D 90~ 130 L AL D/NFAEN 4 7 F A Thy
PITE#T 5, HEEETIE T4 0¥ —Fy
NeTarTIT ) BT —<ITERR 24 FREL
MfHE, ARZUTRLHMELHEY L &2 7,
CORBICE o TER 2641 H 14 AIZIZNEF
MBAEEES LHBBBFEOREDZOD [HE -
IR B3 2 EE W E | 23RRE ST, AR
SO CHAEOW N REEL TE WD,

Z DFEETRARE Y, AWFRENG U
2OEfFEST, A H—Fy FEMNLTH— LRI
ZBD Web X—TEER L, SERLIEN—TV %S
FANTHEHWIZB LY, 70— L2 3D H
BEMAANNTEE A2 7 7 A2E CTRHRMIL T
E- LD, h—"Z@ LTI A X% HE,
C X° JavaScript OfffH72 7 v 7 F L& VERK - BHE
SHEY, Ry MU= F—LEERIETY T
ANTHF =& LEr, RECELVA L F—Fy
[N =07 A AN A <= 3 O N S SO el =
LAN/WLAN/PLC ZAffi - 7= EBRC, *v N T —27 Dft:
M D—HZSFA TS, FEAERIT ONE
JEYCIEa v B e —Z O RALEREEE (CPU) D
FRSRERR OB/ EBRCC 77 I 7, /)
HRHEENRE LEHHES P Tliar Ba—X

Er T

- -
) — —

<server>

ESTR-2

JEREs

MEBAA-TEEES

N R = TRJSHIZOWT, HAHRETITI R v

NT—27 77T 27 Al B a2 B U A
T L CE e, 7o, FIEENTE - FepEgE, W5
PRI W THEE S OB R EZIT o TV,
S HIT, BIRENTZF31 L SINETO EEHEFEER D
Fy T =27 2R, EERASOBMIRMICTT
TERREHZ B A TV D,

WEAE BRI B AFEEIIMNT TE, ZhbDH
My AT AROFBEORRRIZ S DX NG, O
SRETO V7 MIBWT, KFEER)ED
JO3 HECRaBRml I HhS 2 5%5t L= 'V, fikke L C,
REMEE 20 ANTIARFEE, ~— Ry =7
e, Y— RE LICED MA TV D, APIE D
OEBETHLIREDOEME BRI FFEE CEAT
&9, FEHRRAEEEROBRMEIZOIT TREL,
Flo, ARIEFMLFROa L Ca—2BEDO DY
X7 (Y- FER) [CEET LI, B
OiaFE & ORSE#EM T H T 72, BT 2 HATHE E
MWT ANy P TIAT- MR TE OMEELEML,
— OO DOFEZE < & %D b OFRBLRIEE KO
ISR E AN EE TCE L HMEEfE LT, K

WHIEERFTOBM OBl ek ~5 & &bz, EIC

KEEDHM 2 U2 - #E, 5% 0 R
k%,

2. B LBEORERE L OBHE

TE CAMFZEE TR L C& =260 2
X, ~A ar o HREHD AT LY &7

Education material portal

SugyF vl

& i

DIOYSIVY ICAGAS s RIEE |

1 Computer and network education materials of Tanaka Lab.

48



H, B, R, K, KE - mEAIZRT o= Y e — S SRR ORI & T2k

— LEROHL RSN ERH T Y r—a v,
ZLTE I 1ITRT L DI Linux — 3|25
ELTWD, =N R—ZVEENHESH
TUWTC, BEZ L7=#b 2 R — 2 W ZHLAIA A T
T L ATHD, NETT/NERHZEE R
VBTN TN B A 1T EE R S A% T
WEAEFE L ARSI LR E BV TV D R L,
SR LE L= ETITo T, /INFERTH
[N 2 = B/ /A TN I = B A
TEHE AT TWDEN 22 {30 CTfEH
TOHARMOT 07T I TR’ G, Ziks
HEIZ X D% 28 L CRESEM ORETH 5,
RN, W & JEEEORLR, Bhx, 3D, Apk AL, 7
— A, A AEER B — T I A TDa
—F 4 7B L THEY, TOMEERETE D,
IR TIT O BB N EhoTo~A a O, +
VIA AMUICBITEED TE TV D, IR
T O, BAEFHNTHLHFDICELTELDD
Web ~2—, #F—A, BIX Db HERLD ATV
=7 NOFERIZ OB, FEBREFED TN D,
—EICIF/SEDRIEX L HEL, BEEM LT
B2 D KO ICREF L T 72, W CHEEICEY
NREHEPDO LN TETZDL IR T FTua—F,
EEAE AT HEM OREHICHTZ VDR ANTW5D,
AWFFEE CIIFRmE, FTHvAF ARy 7R
v NU— 7 72 EI{E O A ERTCE TR W),
EEHEB OFIIE, Ry N T — T GEERNITIZ B
LEEA L7 b D721 T <, RBFZEE O 25240758 -
FERIIFZE, ZN D25t EoRIETRE LT
TTWETROZFM B Z V., 2O ORFO—E
DEEH ATV & @& BT OB OFRE - 7F
fliZAT > TWT, ZO—HFHH Y AR BN
REOHSFEE T o2/ P Tarvta—H TR
?Aﬁ*ﬁ%%&%{' L-’C%—fcl/\é 11, 14, 17, 19, 22)O
AR D TR EE LI BRI L0 Sl L 7o AR
DY, FHEITRD L H I > TV D,
C EGEEE Y L O D ARG R TR 2 44
DOFmPREIEE T, 3 A DOFRER R T O IEFFHRE,
- B L RERIS, N EFT/NERBISRHE ¥
— DB,
- A st G & LT AR A BRI 29,
< INFEREA~D AT,

49

3. BMoOREES
3.1. B VAT AOEBEERAEE
T IVE TARMFIEE TR LT X 2 EBMIL,
CEHEEEL LV A I EFoT- AT LY
DT —LEHM, LSRN ERHOT 7Y
— g
« Linux — NZEE LRy U — 7B T
THHO  FEN—X, FRI—RZ, F—A
— 2, HEHRY I al—Y g N— R,
« Linux H— "C KA BB XS DHM - ~ 1 =2
R0 FPGA & i) L 7= [RI#% 528,
DFRETHREINT, £ <IF Linux — AT
,fﬁ)_ﬂ‘é—é 2 -7, 11 - 14, 17, 19, 21 - 24)O
HIZHER HOBFICEEL T, PC, —, =
A 2>, FPGA, SAMIRIEE, HIEZRZ B H0,
F T A U, SRR RS O RIHEE, SuE
FROWNCEBRZEM OBRfE /2 &, M)A < Fik A %
NT& 5,
32. BMYRATLADT Fu—F
P NZEE LT LB, AT 1,
B - FEBRE - BRIESEEE, AETORAYE, &
A, W b#Es L, A, Z—7,
7 T AT EZEE OB E N E Ul & b TR A
T&E D, 3WITR LIBEEEFREL, Web BHH L~
AEET OO AERRSCEBE DR, 7=
MOENX L, e licL, KEDOANT, QB
Ok, fEER, REOME, v b UA KR
BOFRN, THRETXS, NEENGEHRAEET
MBIAWSZ RS IZRHeT DX 91, v o450 —
L, ANTHA RIZK D%IN, WEORS 72 @ik s
BT T AL D ANT, Web R—UNEHKEN
LI, 72 ESER UT TR L T D, O R
DOEALDBIEL, 7T 0 v FIZHESTREZRHI<, ©
HOCTEELTZVED TR SEDLXY T 7 X —
DOE) X THER Z M EfECTHIVUTERE 2T D,
O 72 HlfE 2 B CE LN T A —F DX
FOLTEREBT 07T LNEK, OFkPn
Ty hDXHRHETHH > TWDLRMEH 727
— I % BRI TR PRI SRR S IV CERRE &
— A THER, ©ORZ U BE, Db,/ BRUINET
HEOEA, Bk - £ - KXo BBV AR EHEEGO
BELHDOETYIab— g %0 LR
iR, ©N— Ry =7EE, ON—FKy=T
FPGA, = A =2>) HilfHl, ®ER AT °HA K7 A >
2 & DRERER Y — NI, OREREZ D, 4



FOR T35 5 R M AR e iy &5

® Hardware cooperation
(Chain game, Logic craft EMs)

(? Hardware &WLAN control
(FPGA, microcomputer EMs)

@ Completion of programs
(Fireworks reward EMs, pro

ram
frameworks training EMS% /

(D Binary and decimal expression
training
(Network programming EM)

® Logical circuits and
electronic device simulator
(Logic craft EM)

\ ive Al Guideline

«—> Students

S~ Q@ Control structure and
numerical operations
(Get carrots and labyrinth EMs)

(2 Motion control programming
with character control
(Shooting game, scroll game EMs)

2 Composite learning with variety of educational materials (EMs)
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3 Logic circuit training in Step 1: logical element

H, B8, B3, K%, Kb SEAE
@Eg1 AND v
FIRE2 —
L/ .
[olpE3
AT AHELIIITLTWD, ZHE JavaScript @

addEventListener “C“ﬁ Uy 7 A FaREHL,

ANMED LT ONHIEBEBEAMEEIND Z & T
EHLTW5D,
- R AR OB 72 T

LM R o RIEEIL, #BEIEC TN, T4
NOBEIEZ D ZETEERDLNYRT <75
XOTRLTWS, EAREEIEDOE| TR
DHEBTX 5, Blb, ANDEIRTIZELHE 1 &
AT DL, o, TOHEDIHR, W REIZ
RT3 24, EORTFHRERTH D, HFELDIX
FREDPRER BRI TE LT RE LT
WD, FEIXE R ERE R T TR T
AN ATREIC > TV D (X 3),

REEESZIL—>322

RERTORBZEI—T>JLTVCS!

full_adder(inputl, inpu

4 Logic circuit training in Step 2: logical
operations by Python

51

44. VI IVITERBBCLDERREOEAE
Step2 TlIMBlEFDa—TF ¢ v 7 Hhifsh
5 (X 4), Ace =7 4 %, Pyodide, jQuery,
WebSocket 72 E¥DT A 7TV, YV— LA L,
Ace =5 (4 Z CT—H 7 Python =— K& A Jj -
WMETXIRELRIL, =T 4 XN TR—
v it — a7 — e, A=y |, 7
AT A —har 7Y — MERENSHKEET 5, 77,
Pyodide ZFHL C7 7 U% L Ca—F N AL
L7z Python 2 — R& 4T3 HHAAZFE L T
Wb, FITRHRRZ T —A v ==Y
TICFREN, ZilE IREICERICET 2 7
4 —=RRwrnEons,
4.5. FHAEHREEE - EFEROFEE

Stepd THIEL TWHEIKRZT 4 X -2 I a2l
— XL, FEHE WERREZHL, —ET
ES S TEORWHEREZ A B D PC THERT
EXDHAHET T 4T Ul LT D, F
\ZEmBRSR - OIB N - HEfi e & O R 2 EHLIC
ITAHEHITV ANy FEHEEBL L, —mIC
BARIZETF7L—L22BELTHY, TNEH
TINE T AL VE e T 28R, HhFET
(WAL »F) ORI B ATIFET (B
SRS E) O AHIE T, BoRRZ#EL LoV
AV MBEEZZ Y v 7 LTV &, oH#EFZ2T
[ L CHBIMICEMR IS, fmilz A L
ZIRELTE 5, et LIZERICES & AR
BEHEECHBERNER SN D, SRR REEE X
BEIZLED B2 HEL WD, Zik&E ) mE LT
A L 2 B E S 5 &SR AT B3 a8
TX, i AN ERICGHRPLREE 2 ERk L, B



led1 (A AND B)

0

0

5 Logic circuit training in Step 3: combinational and sequential circuit
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6 Logic circuit training in Step 3: full adder
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BEEL DUETEAEBAE X D SRS 3R A D 73 D 24
JER] R, LByEEs

MREZMEF T D N7 a7 x> (KTP) &£ DI fRPEM S EPEMEMGI B Dunaliella salina & W88
Artemia salina \Z5 2 5 RET M % A Uiz, Dunaliella salina £ R ERER, Artemia salina SWEFEDKBHER
Br, o LOMREEAERBRZ I L, KTP B X WNZE DN REY DEM~D B LT LTz, £ ORE KTP
& E DN RFEWE Dunaliella salina & Artemia salina D5 Z# M%7 L=, & 512 Dunaliella salina T71£1Z
X %5 KTP DYl B D EF R S, TSRS I N, 2D OFRERITKERICE T 535G
», fix ORE~DOREZBA T, EERICHEERELE 2D WHEMEZ R L TV D,
(F—U—FR: 7 hrm7=r, R MR

Changes in toxicity of photosensitive drugs to two kinds of

marine microorganisms

Ryo SHOJI*, Yuma YAMAKOSHI*

This study investigated the ecotoxicity of the photosensitive drug ketoprofen (KTP) and its photodegradation
products on the marine microalgae Dunaliella salina and the crustacean Artemia salina. We evaluated the effects
of KTP and its photodegradation products on the two organisms. The results showed that KTP and its
photodegradation products were toxic to both Dunaliella salina and Artemia salina. Furthermore, the presence of
Dunaliella salina did not increase the photodegradation rate of KTP. The drug contamination in aquatic
environments may have a certain impact on ecosystems beyond the effects on individual species.

(Keyword : ketoprofen, co-culture, microalgae)

1. ZIUHIiT 1.2. EEGHOARERBSHERBOIIR LRE
1.1. 7+ a7y (KTP) OBESLHHEM ek, AbFEWE OEMEFNY, B E

AR, ERREhE L OVS—Y F A 7 88 (PPCPs) W AR B Th o7, Ll 20w
O HROBANCAE, KEREEHICRIT 5 BUNECIHUKEREICE T S MR RO
IBRDEAZIE L 7> T D Y, KRIC, AT RETTOBMEELEZ HIIEETE TR,
A RYEFIRIER T D KTP 1ZZ OBV RIS, KOS WIWE TH 5 KTP O E,
PE&, ZORNIREDIC L SEMERmA G s BRITOREMHRIMIC L > TREPRE <EBT 5
THY, KEAYIC - RAEEZOBEICH LT 720, HONHRIEROREICET 2 8%

WA 52 DATREER D S, (1) IEREIZITRBR LT rREME D B D P, L L
» IS ST Tl R 2 FhE 92 Z LN TE
» /(KTP) 2R, BB ORISR 5, 3BR O FE
o S B LTI, BRBBREAT & R 2 R ST D =
3Ethy|benzophenon; & "C‘, EFSEEO)%U&D%?? 5 ‘JZ‘%ﬁﬁ 3?) éo
N e %%, WHSREKIERRIT, W 16 R,
o § e i1 8 MEFMHIE & WO FEGFECHEM SN D Z &L
}mgﬁg* sace 75, HUESEORHICE LTI, 24 BRI C b
hydroxylbenzophenone ﬁfjﬁ‘g;;;xylbenmphemne IR FRETH D72, WM OFIEITZNIE
(EtOH-BP) (EtOOH-BP) SRR 1372 B 720, B 57 U —E R ER Y
B1 KTP & & DI RpEY DO IE B % VAR S BT KSRGS L1212, ey

R TR E 5 70 9T, Al

]
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ISR ZHIE CE DR T CHERDB AL D &
WO RIS B,

13. EFINTad AT A

PLED XD gl BriIZ < OGAE— DAY
IZEoabDEleoTnD, LrL, EEOREH
TIXEEBOAEM N Y ES 28 L CHWICBRE
LTWb, £D%E, BYEsE CIX N LOARES
DB Lo TR T 2N EHET D L
NOMEEICHERNND Z L2k d, 2, AR
ENEELUT-BEEWEIC LT, FNEHAETS
WEHICEEEENHLZ LD, DY,
TR EBR 2 HET 2 EHAEMIT L - TS
BIHERRZITH 2L T, SHICHEDREICA
L 7oA F W E O RER B A M 5 Z & 23 Al he
2725 2 LIRS D,

14. BIREH

AWFZETIL, WHEEAEMAEDI T 2 R MR
Fla W A ORELZHE T L2 HM
E LT, R RERICH D IHEaE & FadE %
W7o isa e BB ERRR & F ek P 5 7R s
F ORI ERBR 21T - 72, RABRITIE, WA
WoEESE C & D Dunaliella salina & 7] U < HEKME
HEEECH D Artemia salina Z1EH L7,

CORBROME R 22T, HEE LRI LD
BRI ROBREEBET L AHMNE LT,
W EBEH CThH D Dunaliella salina % — i€ DVEFZIRFH]
THEHE CTH D Artemia salina \ZH5EE L C, R
R D B R T 2RO Em L=, £
7o, ORI D B 2 R3S 2 RIE & L TRk
L72DT, Z Do OS2 B w42 Z
EARHME LT, LC-MS (2 L D8R HT &2 1778
72

2. WREFGE
2.1. Dunaliella salina ¥25%

AL CTHY $ 5 Dunaliella salina (NIES-2257)
DORFEIL, OECD LA A FZ A 2 No.201 |ZHEHL
UCHFEM Lz, BRIRICIE, 28 (R1) 28
AL, A & U CANTHEK (XA 2 NTHEK,
wAaT A 2RSS 2N TS, RRMEK
DRDOVIZF A TANTLHAK SP ZHNTH, =ik
BRI OWTIIFERROFER D E LN D Z & & T
ERIZE > THEIND Th D, BEIT/KIE 23427C,
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RRBH 24 FRFEIEA & L 7=,

F1 02 B AL (mg/L)
NaNOs3 75.0 FeCl; 0.316
* 6H,O
NaH>PO4 6.0 CoSOy4 0.0012
+ 2H,O + TH,O
Vitamin B, 5X10°3 ZnSOy4 0.0021
+ TH,O
Biotin 5X10°3 MnCl, 0.018
* 4H,0
Thiamine 0.01 CuS0Oq4 0.0007
HCL * 5SH,O
Na,Sio; 10.0 Na;MoOy4 0.0007
* 9H,O + 2H,O
Na,EDTA 0.44
+ 2H,O
2.2.  Artemia salina At

TIA a7V LA TR RSED
L U THRFEES N T WD Artemia salina it/ 80 %
£2 B2 2 C, AKIR 2342°C, WAPH 24 BERPASE T
TZT7 L—ary LR aE T 72, RBRIC
T2 Artemia salina 1%, Wikt 48 BRI LLN D 2
— 7V RNWAETH D,

2.3. RBRBEKROFR

AWFFE CIIESHESHA] & L C KTP (FUJIFILM
Wako Pure Chemical Corporation,Osaka, Japan) % H
Wiz, KTP (=% /7 —/v (F§#k, FUIIFILM Wako
Pure Chemical Corporation,Osaka, Japan) (ZI&f#E%,
2 B CAR L, SR 0.01~100 mg/L & 725
KO U=, BT ) — L ORAIEEIT 100
mg/L & L7,

2.4. Dunaliella salina £ FERE (72 K:fH)
Dunaliella salina £ R [HEFER X, OECD {77
A FTA 2 No.201 [ZHE#L L T IHEh L 7=, #ABRBH AR
225 3 HEMTDLRAMEEZIT 1o, R XK ERHIX
0.01~100mg/L B L 0mg/L GFHRX) & L, ks
#1% D Dunaliella salina (10° cells/mL)IZHEFE L 7=,
FWICIEE O S, BT 24 B L7, &R
BRBHAA) & 24 36 =12 72 Wf[E#% £ CRiak %
FoEk L, ARMEREST-, Dunaliella salina Dl
fa Boid i ek G E M 2 WG EIC K S &,

!



FER], 18 SO A T 2 s A D Tt D 2L,

Dunaliella salina DWIERE TH 5 680 nm % H|E
5 2 b RN ST L, BRI/ R
DR EZ R,

InN, —InN,
M:w (1)
Tn_TO
Ue — UT
I, = 2
ke @

u [h'):Dunaliella salina O kb ¥4 5 &H £,
Ny [cells/mL] = B & T IRFIZ 35 1T 2 il el 2% B2
Ny [cells/mL]: 5ABRBAAGIRFIZ 35 1T 2 MRS FE, T, [h]:
ABRAE T IR, Tolh] - RRBRBHAAIR, 1,0
Dunaliella salina DA FEHEZR, uc[h'] : X
FUF D LLEREEE, pup[h'] - KTP RO RE X
(2t D LRI A R T

2.5. Artemia salina 2K ERER (72 RefE)
Artemia salina S MEVKBHLERER L, OECD b5
ST A KT A > No.202 \ZHERL U C M 7=, A
X ELFHIZ0.01~100 mg/L 35 X V0O mg/L XX & L,
e 1% 24 BERILAN O Artemia salina (5 VE/30 mL) (2
WREE L7, EWICIRE 5 S, HBUIE 24 WefE]HA
& LT, BBRBRAG) D 24 BRI R X1 72 BRI &
T Artemia salina DAL Z Fo8k L, WKL E R %
57z, UL Rk EROB T FiEEZ R~ T,

I. =

(3)
N, [VE]: Pk PR S, Np[VE]: 21K 3K, Ig[-]: Artemia
salina DWFKPLER %2 7~ T,

2.6. FRERILERBR (72 RefH)
AR P ERER Tl 2.4, 2.5. & [AER 723 BR G
C Dunaliella salina (10° cells/mL) & Artemia salina
(5 V&/mL) 47 T CilliR 2 520 L 7=, SABREALAD>
5 24 BRI X2 72 KRR & C Dunaliella salina
DRI KON drtemia salina DIEARE ZFoék L,
AR PRESR L ORI ER 2157, £ 7= Artemia
salina \Z X 54 R, KTP % & ¢ Dunaliella
saling T 5 Z LI LD EMEMEEE LT,
ZOBRBEIZB W T OHTHE Sy & A RESR 1
DEHTEEZUTO @XEGRicznEThRT,
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(In(N,, + Ny = (1 — I5)) — In Ny)
IJ_ =

T @

Ue — UT
U

Ly

(%)
N, [cells/mL] : Artemia salina \Z & I 1 5
Dunaliella salina DRIREE FE % 7=,
WEK L E RO BN HEZ DL TICRT,
Ny — Np
Nr
Np : KTP % & A72 Dunaliella salina % i3 %
Z LTI T D Artemia salina DE AL % ~d, B

T L ICHIRIC K D WRA AR OB 2& LI
BT H D,

(6)

15:

2.7. KTP BIEEEER T Dunaliella salina $58EIZ &
5 Artemia salina 2VEEVKFLERBR(192 B
)

EBIZ LD Artemia salina SElEGK PR R 1%
25 LR S0 KTP IWRIC TH &/ L -
Dunaliella salina % #5859 % 2 & Tkl 4 32k L
77 PP XA IE 0.01~100 mg/L 33 K O° 0 mg/L (et
FEX) &L, RBRBALG 24 KERIRTNOEER LT
Dunaliella salina % RGN 24 KEfilds =12
105 cells/mL N Z 7z, #RERBHAAD D 24 RIS X (2
192 B¥[l14 F C Artemia salina DRSS % 508k L,
WK EREZ G-, Q)N L v kA EREEZHH L
720 FT2RER% D Artemia salina OWEHT % PRSI
THETHZ L CTHRZMR LT,

2.8. LC-MSIZX 3 KTP DL REMDOEE
FEERIZ I, FABRBHAG 3 BRI D AR 21TV,
24 Wy #EFGEHRIA T TR & 9 8538 U= Dunaliella
salina % H Tz, BRAHKR & LT, 10 ppm @ KTP
s N 10° cells/rmL @ Dunaliella salina % ¥/
L7210 ppm @ KTP AR A2 FHEL L, FEBRICH 2,
KTP 3 KO DI e D RFR AL 2 i~ 5
7o, RERBALAE)ND 24 FEM R &2 72 BRI % £ T
LC-MS (6495C, Agilent) %AW T, R# L&D

TERMTEITo T,

3. BR
3. HERBIOHERTAEREESRDO LR

BB L OLEE T CD Dunaliella salina @
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ERIHER & HBRERICHEH L7z KTP WK O
FERAfR 7 BB & B L OV B5 58 C D Dunaliella
salina \Z%19 % KTP & St53 iR rEw) o A B EH il

(R 2) 1273, B2 XY HKEFE TiE ECsolX 1.1
ppm, FEEFETIE 1.0 ppm & 7220 RIS FCIRIE
FIREE DOFMEEZT 72 2 L BURIB & 7=, ECso X
REBE DN 50% DEMRIIRERTIRETHY,
AR FEERNZ F5 U T HASH O B A S H S B o0 il vk &
50%MHE T D IEEIZRIIST D,

(4) & HT drtemia salina \ZHEIND Z &
\Z & D Dunaliella salina DV % B8 LTk E,
Dunaliella salina O¥FEAZE X KTP 38 X OZF DX
SIRFEMOBMEDEBERIFR TH L EHZ 2 HND,
ZDZ LD, RIS T Tl Dunaliella salina
EAREZ R 2  Artemia salina (2 X 2R EI1Z,

KTP OEMEREIZLE RTINS NEEZ BN D,
1.0 ——
—e— Dunaliella sp.-co
—e— Dunaliella sp.
08 —
2006
17}
c
o
o
$0.4 —
u: [
0.2 —
p
OO ‘ | IIHI\? | IIHH? | \IIHH‘ | HIHIIl | HHHIl
o 102 10" 1 10" 10°
Conc. (mg/L)
2 HEZEPR L OMLEEEE T Dunaliella salina

(k5 KTP & e fErEy) o F & AE ] dh#i
(co : HHEa% T C3hi)

3.2, HRER I L OHLEEER T UKL E R D B
R ERER S L O E T CTO Artemia
salina DEPKFLEF & BRI HEH L7z KTP &
RO EBIR % HRE R I L O CTD  Artemia
salina \Zx9° % KTP & K5 fif e o H &EAEH dh#
(R 3) 1Zrd, B3 LD HE#R CTILECsHIE 5.5
ppm, FEEFE TIX 0.9 ppm &7V HiEGHE K 0 LB
EDOIZIDLVEFEERKRELS ol Z LR X
Nic, FEHERTRICBIT D 72 Rtk OMENKHE
Rz (6) XKEMNWTIHME L7z, ZDORRND,
Dunaliella salina D2 X 5723/ <, KTP

U

BLXOEDNDREY DD Artemia salina D
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BALE DO FHERFR EE 2 b D,

1.0

. f’”’r*"___
Artemia co | :‘

Artemia

A

A&
-

Response (-)
o o
[e)] (o]

©
~

o
[N}

o
o

1 2

10

10" 1
Conc. (mg/L)
X 3 HEER X O TO drtemia salina 12
*f9° % KTP & Y fRpEY O H &AEH dhf
(co : HHFH& T T i)

10

33, HRERB I OHLER OB
B 2 BLOK 3 OFERND, HEEICIBNT

Dunaliella salina 7 Artemia salina &2V & KTP (2%}t
LCEWEZMEZ R LT, L LIS ClImE
DR MENFIERE E o T2, T ORERIE, B
JaE¥ECo D Dunaliella salina NZHIATETH 5

Artemia salina X0 & —fXA9Z KTP 72 & D7)
BICHR L TUEZER @SN E WY AL —T 5 Y,
BRI BT Artemia salina DORESZPHENMET L

72JRIR & U<, KTP [Z0&8& S /2 Dunaliella salina
Z iR KO Dunaliella salina DTF(EIZ L5 KTP
DI IRIEE DAL EHINAER LR DOV

TN THDLEEZ LN,
3.4. KTPBKE:ZE T Dunaliella salina #5851 X

5 Aretmia salina DK ER

KTP #5548 T TP Dunaliella salina % %8 &
L 7= Artemia salina O ERER 2 FhE L=, £
DR, KTP &5+ T Dunaliella salina F58H1C
X Bk EO HEERH MR (K 4) Lv@EFEo
SRR EFRBROBRE R TH D 0~72 h T
KTP T &k 2 H E72IEFKLEITRD iz o7,
L LiBRIG I A B U, 144 h DARE ClifFvk R
DHER S, WREERFR] 144, 168, 192h T® ECso
ITZNZH 483, 897, 6.31mg/L &72~>7=, ECs
IXRFRRGE & & IR T L, KTP Akt
REMKAF ISR T2 Z & 2R3 5,



FER], L

107 o og-72n Y
144 h ST

08 = +. 168h L.
0 A~ 192h PO
206 - R
c [ i
o ! 1
go4 Mo
o e !
0.2 - 0o
ye

0.0 |f= -4 :as--%8"8e o

o 102%210" 1 10" 10°
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Lecture for Elementary and Junior High School Students
Implementation and evaluation of
“Energy Conversion Using Photonics-Electronics Convergence”

Takuma KUMAZAWA*, Satoshi MATSUOKA *, Takenori NITTA**, Ryo SHOJI***

In recent years, the use of renewable energy has been attracting attention in order to solve the problems of global warming
and the depletion of fossil fuels. We are using light-emitting diodes (LEDs), which are commonly used as light-emitting
devices, and are now also being explored as power generation devices, particularly in the context of photonics-electronics
convergence technology.

We developed an energy conversion circuit using photonics-electronics convergence, and used the circuit to hold an
open lecture on "Electrical Energy Conversion" for elementary and junior high school students. Participants gave the
course high marks and showed great interest in electrical energy conversion.

(Keywords: Manufacturing, Open Lecture, Renewable Energy, LED, Electrical energy conversion,

Photonics-Electronics Convergence Technology)
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Practical Use of the “Hazamaru Kobo” through Workshop for the First
Grade Students

Shoki YOSHIMOTO*, Takuma KUMAZAWA?*, Gen-ichiro NAKAMURA*,

Takumi MUKOUGAWA*, Daisuke HARAGUCHI**, Tetsuo TOMIZAWA**,
Susumu TARAO**

Since 2019, we have been managing the "Hazamaru Kobo" as a multipurpose manufacturing facility used both within
and outside the college. Over five years of management, various issues have emerged through internal evaluations. This
paper focuses on the reuse rate among students and describes efforts to improve awareness of the workshop and encourage
creative uses among students. To achieve this, we organized workshops primarily for first-year students. This paper reports
some of the contents of these workshops and their evaluation by questionnaire.
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