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Department: Department of Engineering & Applied Sciences

Name: Yilmaz Emir

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Tribology, Surface Engineering, Heat Transfer

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

- reduction of friction via surface micro texturing in reciprocating sliding contacts (SDG (D)
- effect of ammonia as fuel on engine tribology (SDG (D)

- enhanced heat transfer mechanism in cooling channels via nucleate boiling (SDG (D)

(Prospects)

The theme of my research is to create functional surfaces for different engineering applications
(from engine tribology to self-cleaning surfaces) that enhances the efficiency and performance
of the machines/equipment that are being used. Based on surface texturing techniques, we are
aiming to lower wear and frictional losses in piston ring-cylinder liner pairs. As well as increase
the heat transfer rate for engineering surfaces for cooling applications. And change the

wettability of surfaces that lowers the contamination due to fouling.

3. Research results for fiscal year 2025 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

1. Takanobu Okada, Mitsuhisa Ichiyanagi, Emir Yilmaz, Takashi Suzuki, Hikaru Shiraishi,
Eric Le Roy Ngwompe Souop, Evan Widjaja, Jason Sutedjo, Christian Dennis Marcelo,
Ferdinand Ronaldo Tjiotijono, Gabriel Jeremy Gotama, Willyanto Anggono, “Effect of
Ignition Timing on Combustion of Ammonia/Ethanol Mixtures in Spark-Assisted
Compression Ignition Engine with a Sub-chamber,” Journal of Engineering and
Technological Sciences, Vol. 57(6), pp. 735-746, 2025.
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2. Hidetake Tanaka, Yasunori Kobayashi, Emir Yilmaz, “Development of Gripping-Strain
Measurement Tool for Machining Center—Feasibility Study for Developing
Gripping-Strain Distribution Measurement Tool—,” Infernational Journal of Automation
Technology, Vol. 19(2), pp. 126-132, 2025.

3. Ryuta Kuboshima, Hidetake Tanaka, Emir_ Yilmaz, “Experimental study of electrical
discharge-assisted turning for UD CFRP under low voltage condition,” Procedia CIRP, Vol.
131, pp. 37-43, 2025.

Conference Papers / Proceedings:

4. Mo Chen, Mayu Ogasawara, Edyta Dzieminska, Emir Yilmaz, Shuang Gao, Wenjing Cao,
“Routes Optimization for Electric Power Delivery EVs Considering Predicted Traffic
Congestion Conditions,” 2025 SICE Festival with Annual Conference, pp. 779-782, 2025.

5. Hongkang Yu, Rin Kuroiwa, Edyta Dzieminska, Emir Yilmaz, Huang Xiaoliang, Wenjing
Cao, “Optimization of Electricity Delivery Routes for EVs Considering Predicted
Residential Electricity Demand,” 2025 American Control Conference (ACC), 2025.

6. Yuma Okada, Hidetake Tanaka, Emir Yilmaz, “Development of a Tilt Planetary Machining
Apparatus with an Automatic Tilt-Angle Adjustment Mechanism (Part 2): Performance
Verification of the Developed Tilt Planetary Machining Apparatus,” 2026 JSPE Spring
Conference, 2026.

Presentations:
7. Takanobu Okada, Christian Dennis Marcelo, Ferdinand Ronaldo Tjiotijono, Yueyun Li,
Emir ___ Yilmaz, Mitsuhisa  Ichiyanagi, @ Takashi  Suzuki, “Analysis of

Ammonia-Gasoline/Ethanol Co-Combustion Characteristics in a High-Compression-Ratio
SI Engine with Sub-Chamber — Development of an in-cylinder pressure prediction model
using Physics Informed Neural Networks —” 2025-2026 JSAE KANTO International
Conference of Automotive Technology for Young Engineers (ICATYE), 2026.

8. Zhengshang Ning, Hidetake Tanaka, Emir Yilmaz, Mitsuhisa Ichiyanagi, Takashi Suzuki,
“A Comparative Study on the Tribological Behavior of ICE Piston Ring in Fresh and
Ammonia-Dispersed Engine Oil,” 2025-2026 JSAE KANTO International Conference of
Automotive Technology for Young Engineers (ICATYE), 2026.

9. Naoki Sakamoto, Minato Suzuki, Kodai Kato, Mayu Watanabe, Tianxue Wang, Ryohei
Mochizuki, Yifan Yo, Hiroki Yamaguchi, Kento Hirose, Emir_Yilmaz, Takashi Suzuki,
Mitsuhisa Ichiyanagi, “A Study on the Effect of Subcooling on Heat Transfer Characteristics
in Flowing Nucleate Boiling — Development of a Heat Flux Prediction Model and Analysis
of Bubble Characteristics Using Deep Learning —,” 2025-2026 JSAE KANTO International
Conference of Automotive Technology for Young Engineers (ICATYE), 2026.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Kosuke Inagaki, Hiromi Usuda, Tong Zhao, Mariko Watanabe, Emir_Yilmaz, Mitsuhisa
Ichiyanagi, Takashi Suzuki, “Analysis of in-cylinder flow during the intake-compression
stroke of a diesel engine using DMD analysis,” 2025-2026 JSAE KANTO International
Conference of Automotive Technology for Young Engineers (ICATYE), 2026.

Christian Dennis Marcelo, Takanobu Okada, Yueyun Li, Ferdinand Ronaldo Tjiotijono,
Emir_Yilmaz, Mitsuhisa Ichiyanagi, Takashi Suzuki, “Coupled Effects of Intake Air
Temperature and Pressure on Ammonia-Gasoline Combustion Performance in a SACI
Engine with a Sub-Chamber,” 2025-2026 JSAE KANTO International Conference of
Automotive Technology for Young Engineers (ICATYE), 2026.

Lijia Fang, Xichao Gu, Emir Yilmaz, Mitsuhisa Ichiyanagi, Takashi Suzuki, “Enhancing
Ammonia Combustion in a Constant Volume Chamber with a Sub-chamber and Applying
Machine Learning for Performance Prediction,” 2025-2026 JSAE KANTO International
Conference of Automotive Technology for Young Engineers (ICATYE), 2026.

Po Lung Liang, Hidetake Tanaka, Emir_Yilmaz, “Investigation of the Formability of
CFRTP Incremental Forming on Cavity Mold,” The 11th International Conference on
Leading Edge Manufacturing in 21st Century (LEM21), 2025.

Han Gao, Hidetake Tanaka, Emir_Yilmaz, “Development of an SMA Actuator-Driven
Electrode Structure with Automatic Inter-Electrode Gap Adjustment Mechanism for EDAT,”
The 1l1th International Conference on Leading Edge Manufacturing in 21st Century
(LEM21),2025.

Zhengshang Ning, Emir Yilmaz, Hidetake Tanaka, “A Comparative Study on the
Tribological Behavior of Piston Ring-Cylinder Liner in Ammonia-Dispersed Engine Oil,”
The 11th International Conference on Leading Edge Manufacturing in 21st Century
(LEM21),2025.

Kondo Ryo, Hidetake Tanaka, Emir Yilmaz, “Research on the Basic Technology of Rotary
Valve Engines for Range Extenders,” Japan Society of Mechanical Engineers 2025 Annual
Conference, 2025.

Mahdi Alebrahim, Mariyam Jameelah Ghazali, Yuichi Otsuka, Kiyoshi Ohnuma, Emir
Yilmaz, Jo Onozuka, Nashrah Hani Jamadon, “Tribological and Biological Performance
Evaluation of Textured Thermal Spray Coated TiO2/ZnO,” The 6th MYTRIBOS
International Symposium, 2025.

Emir Yilmaz, Takashi Suzuki, Kota Suzuki, Shota Ishii, Minato Suzuki, Kodai Kato, Mayu
Watanabe, Mitsuhisa Ichiyanagi, “Comparison of Nucleate Boiling Heat Transfer on
Aluminum Heating Surface using Distilled Water, Ethylene Glycol Aqueous Solution, and
Long-Life Coolant for IC Engine Cooling System,” 2025 JSAE Annual Congress (Spring),
2025.
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4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

e FY2025: ISUZU Advanced Engineering Center, study on friction force reduction via
textured surfaces under hydrodynamic lubrication regime.

e March 2025: Attended a workshop at Indian Institute of Technology-Delhi.

e March 2026: Hosted Prof. Ozge Akbulut from Sabanci University (Turkey), for a
seminar, titled: “Self-standing, malleable doughs of advanced ceramics enable

low-number production on a benchtop”

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus
educational activities other than your lectures and text or material preparations.)

[FY2025 F¥H]

LS SO

Fundamentals of Microsystem Design

AL

PEREAE B TR 28R - B 2

Engineering and Applied Sciences Lab. 2

VY —F FT7ATNVE

[FY2025 #KFH#1]

ARHEMTIE 1T

MR R & T — 2 il

T AR B oy TR O KA U E A B TR - BRERNERE TR 7 7 %)
Btk > 2 7 DEREHE A

B T o

Applied Mechanics

V9 —F b7 A4 T
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6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And
please specify the effect of point that you devised and future refinements. Also, please assess

syllabus achievement.)

Overall, good feedback from students about the all the lectures and their contents. A substantial
improvement was done especially in X7l L. as student reactions were better compared to
previous year. Number of students for %> FFED EHE lecture was down due to change in
day & time, as Applied Mechanics were added. The schedule for 7y FFER D HHE is

changed to its original day & time, thus improvement is expected in FY2026. In total of

7. Activities other than educational research (Please specify membership in both on- and
off-campus committees and secretariats, if applicable. Please include such roles as homeroom
teachers or membership in working groups as well.)

(On-campus)

o IRREANEEL LYH 3 AT

o ERRFH T RIS Sophia Sci-Tech A X1 MM W6
o R¥BRARZER (BEREANGH TR BRI T 7 aehk)

o 2026 FEEREIAR Y HEA (2025 42 10 H L D)

8. Social contribution activities and others (Should there be any item that is not included in
the aforementioned, please specify as needed.)
(On-campus)
o [ER<=3 [The 13th International Conference on Contact Mechanics and Wear
of Rail/Wheel Systems (CM2025) | BHFTELSEZEE
(Oft-campus)
e H b Exchange i —# V —#2 7 77 - =B
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B! PR RERINE L Tt

K4 LR 5L

1. MEDEFLF—U—F (BOARSPDLLEICHBLEEEOF— T — RETDALTLZEW,)

WHIE0HF WEH TOICOIRD BN OWITE, Jea > IZHREDATIE 72 L
F—U—F 0 Ottk, R, FERUREY, EEEt, T ME,
AR STWE, T, BT el

2. BT —~ (@B HET—~2HAL, MEOTEMHRBELE L TFEW, £72, SE
NhiUE, FEFECEL (L) BEOTF—<ELALTIEEN,)

O MEEAEK a7 24 NWEORE 91t
EtimCEE TEMAEM 2 RotXa 7 2 A MMyE(CHoNH;)PbBry ORI+ & A
F I 7 ADfEH

© &R w BRSO v — 7 ONFHEEFBENCET 205
ELimsCEE [Aa g7 v — 7B 5 EFHEE B E) & 8T O T )

@ [ZEfbTF 2 oD+ ) 7 XA F I 7 A
B SCEE T B LT & > OFEFFa EHC IR REBLI 0 7= 6 03 I & 1 D B
7]

@ pEEdhoar—L 2 N7 ) AT AR
EEEmSCEE TR L 26 % - GaAs 12T A3EILERiE =t —1L v 7
+ /v OEH

ELEIZOWTIE, 3. 2025 FEEOMTHIE] I2BWT, &7 —~ T Lig#id 5.

3. 2025 EEDOMRRRE Gh sz, FRRFHOERY A ME [ BB K HEHEFRIERT — %
N2 | IZUTFRRALTLESIY, 22T, ERRRE XTEFZIEIHEEE TRALTIEIN,)

(2. BF7ET —~ ) IR LT —~ 3T _RCUAT L VRV ATV D L0 TH Y, Il
THX—U—RE, DEEWEOMAEREZOISHICET 2% Thod. BFILT—~
T, BRROMEA T S.

O MEEAREST T 2T A MWE DR

HEETHRbELSHET TWDHETHY, 2o, BH4f#E, JST - CREST, JST-
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ALCA 72 EORBFEE DB 22 T CTERL TELbDTH L. HEEDE L
X g s e 2Ioe_Xe 7 204 MEIZBIT A2 ZERFHREATY b O
R A 2025 TR L E LTE &% Phys. Rev. Research (2 Multiple
quantum-well polaritons in organic-inorganic two-dimensional perovskite films
with controlled well-layer number| &\ 95 %A KL THRR L7,

2 WotHE DR F MBI L CiE, MFZEE & LT 20 A BRI TV D23,
7o 72 FEBRTFE L U TR EEZ BL AN TR DNEFNC 2, Hrl=le T — 4
DEAG & MPERDE AT, 2025 FHEIL, ZHETOERKE LT, Etim M
AR 2 ot~ w7 20 A M (CiHoNH,):PbBry DN 12 A F- X 7 Z D] 3
FERK L 72,

©@ ITARv oS T e — T ONFHEE BB T AR

2025 FEFEDE LRI E LT, AR m VST v — 7128 2 6 E B E &
N O] O ZAT o7, ZOWIEIE, JTx 1L, (LSO b F =
& DOILFBIFETH Y, HERFAERE 2 £F 200 F DR L I DRHEZIFIE L TU7zas,
2021 £EFZICHRE LT, (k% AW, FHEOFHNHAE & O MBI FEIE 7 1Y
=7 & [T T/ MG X %0 7Rl e o Mg & s B sem @ o ¥ — DB
&1 D, EREREARTIER IR OB AT ZEL L CAZ— L, 2023 EEET
fkfoe L7zo AEEEIT. 2 E TOFERINIFEITIN A T, B LR B BREE L TRE
AT OME > D HAFTE 2D 7223, BUEFHE OBCRAEF IR E o Tz,

® [ZBbF ¥ o Fx v V724 F I R
SefBEEERE 2 FF > “IILT X L OIEMIENIE T H Y, HEF Y VT DX AT I
AZHEMFTRLTND. 2025 FFEEITAMEE MO EHiE, iy V70X A F 7
ZMEDT= D, R T T o —7 R EROFHER AT 7. RO B2 7 —
N (B3 F o) LBWA S (FBRb~A 7 uf) TOXAFIT A
DREDPFEBICHE R, ELimc s LT IR bTF ¥ v oRFmIChEREsH o7 o
DU FEWIELE DB ) FER LT,

@ pERpoat—Ly N7+ ST A%
FERFOab -V T4 AT O TH Y, 2020 FEN O L T, &
A Coat—L > b7/ AEZ B LT, W RAMEBOBEDE S 2GR
OYERIAHED T D, 2025 1T GaAs DBRFRIO 2 b —L v h 7% /) UEIC
FRED U GREEARAFMECIR B AR AR 722 E 2RI R D Z &N T&E e, ZORURE LT,
&R TR SV 2R A -z GaAs (T8 2Bt = e — Lo b7+ ) v
DB D3TERL LT,

4. REZBNMCEBT BRI Z2FIEE) LRI, SRR S a2 fEiEE TRALTLE
X\, oM, vUBETT L, HES, BIF—BEALRHVELED, TAITMATLEEIY,)
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® 2023 FEE THEW /o B RGN FE R I HEE B S gE TRy 17/ IS I K
D5y TiRam PR O MR & SRS REM E R o —DBI%E | T, BFIEREE L LG,
{bFREIC R IR GEEE, AR Rt E, F PR A e & LR A 1T -
TR, Ymy=7 METHSLFEFFRITRE L T D,

® 2017 FEEE TRV BV FHEANIRIUERE (JST) OSEhsAIRIK R L EINBA%E (ALCA)
DOHFFE TR A1 7 v FEERKGEMOBYE ('K &) st
L7720, ALCA Next [$A7 U —ruaF i fb&@~<a 7 2 H A hO 2 Rk
IZ R DmhE - ARG R (REE : PTRHR ) OBFZEDS 2023 FREEIC A & —
ML, BUEBHEGE L TV 5D,

® MEHHET T AN A MABIOFFIIHI R, IEREREOIFEE LT, BIfED
Mk LT D,

® RUKYE, IR, KRR, BISKFONWMREROMEE & ART, B
MERThHD DtMEITEs] % 2003 fFE LY, KFOBIFRE I F— T XA TH
R L TV e, 2019 FEDIERIIR SN ORIk E o T, L, ZTORAY
N—TOMFAZRITERE L TR TV D.

® L= D 0BOG M EET HMKFOMIEE (BULK, LB, KRIRASIR, #i K,
BVEBER) & DOAFRIZES % 2025 4E 8 HIC BB RS TEM L=,

o LHPHYEOETELY hr=r AMREOFTHE (2016 FEE TEEER)
ELTC, BE BT L7 b= A%S) Z2BEL TV,

® JST - CREST k7 + h=2 2| §HKT FAHF—& LT, BET 55O
WFIEE & DIl T 5.

5. BBEEE) (1Y Ui, EREDSARCOBALZTAL T ES N, #EA B S OE I 0800
BT DEETED, 373X MRERMER 2 ERH D E L6 I ICMA TS EEN,)

A
FREtlifsens, BRCFIL, BFLY, SOEAames (LTIE), HiEams (45

@R H), AFEMTET - T, BETARESEER (WREFEBRY), WEZsEERIT

REFBEiR
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WEFPIF—L 1A 1B, WEFEEI S —/LITA- 1B, K¥FREEEIA 1B, K
FREEE A - IB, L—3—8 - JERRIE

6. HEFEBOH I (Y L7 BAREREICOWT, %7 o r— O ESLHRR, HE, LK
— N ORGSR O S 2 FC E DAl L. TR L7 RIcxt T BR800 551D\ T
FMALTLEEN,

SRR E T ARWEE] 13 20 ELUERIT TWDHEHRTH D, ZO#HFEIT, 2014 FE
FTIE, 700 LFEEOFENRZH#H L T ele®d, LilR— MRASORGERRIC R LTy 7e i
MEI ol 22T, 2015 N 51T 300 4 OMER B ICET L, Ziftr ok
FEETIAIZ., ZHICLD, DMV LR — MRS ATREIC 22~ 7. 2017 4F
FERY, MFZBIL, BESMIS 8HADHAEN 2~3 BT OERAHY L. Zhick
D, SETOERICEENRDoT2T —~, HIZIE, Al- N LA MBS, My s A
TERBEME ERBIME T, BEANROEDBIEN 72, ZO X512, HEMRE &I13EH
HERALLTO %) OFEEHIIRESERL TS EHAL TN,

HRH O MERRFI & [E75) 1%, 2025 4R | IxhmsfR e A LT, 07
vy RERFR B0 ANTT 77 ¢ Tk A & Uiz, TSR, SIAGBRLSNS, VT s
Ta = N—, LiR— 1k, 74 XK TO/NT A NELHBEICERmTHZET, 7774
TR LD, BE ORI DFEDRTE NS EZ LTS,

KEFEOFEF & LT, 2022 L2005 [L—Y —8 - JEIOLT) 2 BA4h Lz, BMK72
NETH LN, ZlEORIT 20 £ %L, BIKNSEOFE L OXIEEXDT 77 1 7705k
FBLlhotl.

7. BEWHFERLUNOIERE) CENEITNOEER, FHERREEZTAL T EEN, 7 7 ALK
DI =X T T N—F R TOEM b EHRET,)

(AN BARRSIRFEGS R stof@etin icl+ 5/ 0 EES) BB
ISR R T L7 ha =) ARSI
GBS R 7 4 b =7 AR e
B EREEFSEEEL= LY hr=J A REEER
JST « CREST kit 7+ F =27 & | §EIKT RNA H—

JST - CREST [Y/REEE | fEik T Foxoq 3 —
JST « X x0T TRl fERT K 3A ¥ —
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8. HEABBIEE., ZoM (LROERICEETNAVHENHIUTLEIR U TRB LT ZEN,)
2025 4 6 A2, sEkttET N — "o 7 XY [TEBFNMIEESERN DD W) XA FL

DEFELHR L., £, EERFEHEKTTRERZICEON T, BRI EKERIC DELEFO
it LWV IOREREIToT,
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1. FESEFLF—T—F (EOABIDPD LB EEMOF—T— REZRALTLEEN,)
W0 - By (Bt B4 O BER AT JE)

X—U—F: TUF—=VURAE, TrE—Y B, BFR—LHE, BFAES
=R, bARa OANAERER, DANVEER, AV Aty s %k, WETEE, BHA
Hh=a—FNFy NT—7, BETE, EERTEE, E L I— R, &8

2. T —~ (EE&EXTHRT —~%2@A L, FEOTREMMEZEZ TR LT ES, £, &
R bIUE, FEFRRLEL (L) HFROT—~Z2RALTIEEN,)
F T A=Y U
© MR B Y h AR
- WIEH
cHTLI—-TFR
- B
- BRI

(B2
BFRIZBWTREBLTELT VX —Y VEBOHEGE, MR YA ERIERST A L
SROYHE~EHT 5, £72, 7+ b=y 7RI T 5 MRr Y NVIEER Z B RO
RNORGEET 5, Z 9 LIe FIEIIIERIEEATYNE R & CHAT SN TE 22, ZOHIEICH
STRODFEE L TEBHREOHTEEZ L VED D, £12, FETLI— FROMEERBICH
FEDMRZ INT TV D, 2022 4 6 BICEHFE FITASE A TR MRy REIRS N, FHEBE
DREEZHDDHZ LIl DT, 10—, H7E 2B IO RIS T 5,
FCEFRIRICK 2B E O R E1T2 0, £, BFREEZHVWLOTIERS, WE
ELTHER, TOUPEBHIZEL T\,

3. 2025 FEEDOMIERE Gacik, FaREREOEHY 2 M [ LERFHEHETRERT — ¥

NR=Z ITBTRALTLLE S, 22Tl ERRI A SR 3 EAEE TRAL T E SN,
777 2 lBIHERULEEDORE LRIR OB TiEm Lo, M CTEFRHEMKIC X 5%
WFE, &0 DITHESOHEICOWTHE L, EERMYZfE 7Y Fx—a
Va—T7 4 0 7% BE L, BETRIEEMEL LTRL, TOMHER L, FRICBH
TIZHLRD T =X A F I 7 AZFH~IZ,

4. KRFENMIBIT BILFIRIRBFIEIER) LB, FREERIE R S a2 fskEE TaoAL T2
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SV, ZOM, RV T L GREE, I T —RBERENRHY ELEL, ZHITMATIZSN,)

International workshop on Random operators and related topics
HACKR:, R

” Localization and hyperuniformity in quasi-periodic systems”

6/4 ASG seminar@IBS
FEAFR
Using and analyzing quantum computation: material phase classification and entropy

dynamics

/3 PERFAE Y S F—
ANTHIBED X o TR 5 b

10/2 BRI =
A9 2 Wt - MRS & N TAEE

10/29 Shanhai University
Quantum Computation as Tool and Novel System: Phase Classification and Entropy

Dynamics

12 A 6 B HIKESWHEEE 2 — VR Y T A
ARl
WTEEE & kR O R

3H2H

WAt BLF DR« Sn AR E A 2 AT
RS E DTS & BRI

3H17TH

APS global summit, Denver

— AT

Reconstructing Quantum Potentials from Magnetotransport Fingerprints via Automatic

Differentiat

Z DRI [EIPN THERR - E OB~ DI B 2 0F 782 2 2 [RIBEE L7z,

5. HHEIEE) (Y L-is, EREPRCOBBAZTAL T ZE, #HHEH I OE I 0%4
ICBT DHEES, £72137 %A MROEEHERZR ERBH Y E LD ZAUTIA T ZEN,)
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BHFEHEAT 9558 (W BR)
BEREAIE T FEBR G 2

S

iR (wasfz= 1 (=)

~ VT AT 4 TIEWAL SR (a1 ()
F— A Y T A

ISHT =2 YA = 2 (s 1 [E)

6. BAEFBBOBECIM (G4 L BAERRIZoN T, B¥ET v — FORSERLRR, HE, L
H— GO AE R R OIS 2 HAT A ORI L, T3 L7 AUk 204 R oSS 12D\
THRALTL S, bbETRES T AR LIZNEOERRIUC SN TS B OFEL T 7280,)
B E OG- E O ERZ I AfL, FAOHKE G ZENTET, EIICHT
— YA T ADFHREICEFFAE LB AR L5 Z LN TET,

7. BEWMEUNDOIEE) AN EI3 I 0ERE, FBRAEEZLALTLEE N, 77 A BERE
FEOU—X% 2 N — T P ORI L E A ET,)

(=)
RKFECHTIETRRE T — 2 A v R T a5 5 #5ib EIFAZ 2120,
RERBRITICHT =2V A RN T a T AEEREEZD LD, HFERONH EIFICR
JiL7,

(44
H AW 203 T4 A EERSE, Journal of the Physical Society of Japan @ head editor

DT,

8. HEEWIEE), ZOM (LROHEBICEENAVWHEERHIUTLEIS U TR LT EEW,)
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K4 25 W

1. MESBFELF—T—F (BOARS»DEICHBHLEROF— T — RETRAL T EEN,)

T . PEERNT AL R F T I aU—

F—U—R: MBI INT F N2 R, a2 BT ML AT 4 A7 A EKT
I, RS ARG T A A BAHER AR, Se T A0
A FHEEIR, 1 R—Yr 7 F2T77/av— BFA4—F, FiE
RL—H . BT, B REN

2. MET—~ (EEExCHET—~%LAL, HEOTEHWRBEL TR LTI, 72, &
ERBHIE, FEFERLEL (L) HFROTF—<E2TDALTIEEN,)

C AHDEEBIC T D PARa LT b= 7T A R AR5

caAVHET N LU RT 4 AT LA AT T2 RGB =R AERESEIR OB S I B D AF4E

c KFBFEHRBE TR T v F > 7 (HEATE)VIEIC L D T A R¥ v » 78K 7 T O
Bi%E & 73 2RI BT 58 5E

Etimxr—~

CFR~F O ER GaN & bR w P/ PhC SEARERO FDTD f@# 3 L OEBRAIIRGE
InGaN/GaN 7/ &7 —#& & DO Fe =R 0] B2 @) 72 7' v ' AHM O s L OVERE A S S

DR

-GaN & DBR LRI ZEHL T /S A AT AT 7 HEATE (R K 50/ & ERL IS SOV / it
B~ D L — W O R

o P R A HAARER INVRAE RS RGB SEJRICIANT 72 GaN 36 KL TN Ga2 058 T 734 R FRM Hi it o> FE R biF
%

- AT 2 R—F A GaN 7 7 > R Z W TAREIE L — Y ORISR & 3R

$¥ﬁ%?~v

cBERE~ITEMNEENEEZ B L GaN T hARa T 3 b=y VRO EBEF B — LHHEH
KOG

- BATRNERRA R (B A 2 — ) 1K DT/ MEERU N O FAEHLA 7 1 BT 5 AR
AT

-GaN BT 3 A 2 RG] CIADREIETERIZ AT 7o~ A b T 2 AR — S i oo Faffa st
cAF =LAy Z Y T IT0 EORIRGT L & p-GaN/ITO HEARHRHUR I
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BRIV X — PRI KIS E. Societyb. 0 (Z[\1F 72 AR/VR ¥ AT Lig Phkx 7o L
7 ha=7 ZOMERIZT, TS ABAROE 22 5 @ LB ER N EENL TN D, Y
R CIE, TR T A ZAFIR OB 27—~ & LT, FRCrHDEREIR O @ik RERS
T A ZAHAROBHFEICER LA TV D,

WT A 2D @EPEREL & @R LIZIT TV EEOFIANAETHY . VA R¥ vy v 7
EKICHE L2 E OB EREG S 2 T ch 2 KEFRAKETERAT F o 7
(HEATE %) OBAFRE1T-> CT& 7=, ZOHEATE 352 HW T, B LUWOEHIERF TH 5 bR m
TANT F b =7 ZADOFHRBICE T D EFER, a4 ML RXT 4 AT AT T
FBIECIY £ 7B ) S5 RGB SEIR O BR%E, InGaN/GaN =/ ##i& D VERL & Y 2R ORI 72 & OB SE
A ED TN D,

Fo LWL T AL AR E LT, B EERONY Ry v T =71
VU FE TR B~ DB FIEAZRZLGET D AER (7 U » N LED, IT0
B D P RE B B R T & 5 MgZn0/Ag/MgZn0 &2 Z &Nk (DMD) . £ AR RIERER AT (I
J XA NHERE - NWD) {EE W AR ISR . AR ERE R~ DS R—E v 7 HIl
L REEERRIA 72 E B FZET —~ & LTS, (2025 AEFEIT{EEE)

LB Y T AL ZAOENFRICIC L DV AT A F T NAEE~OF R, RARZER] & 22/
DI — ALV ARMEICHT a2 Ly X7 4 A LA OBIFE., # L UOEERE 2 R B X
LT A ZAORFE e E2 HEE LT, 8T I LEG & A ERE SRS & 208
L 72 IRHEROET 3o A5 AR D BRF 1A T 72 R 2 R ST <

3. 2025 FEEEDRIERE Ghsriss, #ORFLEOEK) A ME [ ERRFHEHEMEERT — 4
R ICHPTRALTL EEN, 22Tl BRI A CEE M4 EE CRALTLZEN,)

1) AKRFEFHRE ST »F 7 (HEATE) VEIZ K 28R T INLEARIZ R 240858
s WHARFE T /34 A EHE L CHER &3 T0 2% (010) i B ~Gas0; D HEATE I TIZBWTH
Al1505/S10, ZJE~ A7 WD Z & THA Ry F o 703l S, F 7 IR EE 23 k-
THZEERAH L,

2) AR M AR AT+ b= Z§EE (PhC) (ZBET A5

- AR R AR v 1L PhC O EiERE(L & 7R R RARICANT T T AR — L ORI
Biom EzED, B — AfE Y — 2 O T RIZE Y R SE R 25T,

c AUT LU NARa Y AL PhC IZEBWT, UM B Y BTV PhC, AMEIZ hARa Y AL
PhC Z Bl L 72N ARG E, Jo JOWCE 2 0fs U 7o SOEHE 12361 £ B — AUy
PEZ ZWRIT FDTD %2 AV CTRENT L, SR O B B — A0 B — A5 AE Al
ThbHZ LHERLT,

- B 2 VT GaN B Rk L PhC D FEHEE R T A —Z 2 AL T/ r— L
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Ny R¥y vy T2 TP LT NVEME LT, PHIRKEIL, BWMREORETY I 2 L—
Ta rROFERHREDGHTE 5 Z 2R LT,

3) PR A HARIERE RGB YEIR D BRF (2B 2 A5t

- RGB 4RI D BAFEIZ T T2 e R AT /N A ADPHEE YR & LT GaN/Z8 k-2 J@ IS i 85
(DBR) % A% F4EIk InGaN & L — " OBHFEMF TR 2 ki L. ALInN AR — b & T A
RO — T ARUR R T FEG B 7 & O BRERARAT & RAEAAT o 7, M5 OREEIZIBN T,
JEIhE b —FRIROBUANC S U, B ARNT IS 2 FIRFrIE O 7 23 iR S 47z,

- (010) B-Ga203 FxHRDFK T HEATE {£4 FWW T & 16um DrF 7 A7 b DBR HHREH &
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Department: Engineering and Applied Sciences

Name: Deshi Kong

1. Please specify research area and keywords (Please indicate research area and include more than
one keyword so that the general public can understand.)

Research Area: Electric Power Storage Applications, System Modeling and Control, Rail Transit
Systems, Urban Transport Decarbonization

Keywords: Electrical Equipment, Energy Management, Electric Railways, Electric Vehicles,
Renewable Energy, Hydrogen Energy, Energy Storage Applications, LEAP Model, Policy
Synergy Assessment

2. Research theme (Please itemize your research themes and describe the medium- and long-term
prospects of your research. If necessary, please specify the theme of your undergraduate research or
research in master’s (doctoral) program.)

(1) Optimization of Energy Management and Capacity Sizing for Railway Stations Integrating
Renewable Energy and Energy Storage Systems

(2) Demand Forecasting and Applications of Hydrogen Energy in Urban Transportation Systems

(3) Assessing Net-Zero Pathways for Urban Transport: Coupling Socio-Economic Demand
Projections with Energy Supply Transitions

(Prospects)

Our research pursues the dual goals of improving energy efficiency in rail transit and accelerating
the decarbonization of urban transportation. On the infrastructure side, we develop mixed-integer
linear programming (MILP) models to co-optimize the sizing and dispatch of photovoltaic (PV)
arrays, wind turbines, and energy storage systems (ESS) at railway stations, explicitly accounting
for regenerative braking energy (RBE). On the policy-assessment side, we couple socio-economic
demand forecasting with the LEAP platform to evaluate how vehicle technology substitution,
efficiency improvements, and upstream electricity/hydrogen supply decarbonization interact
under realistic scenarios. These two strands converge on a shared objective: providing quantifiable,
decision-ready evidence for building next-generation sustainable transportation infrastructure.

(1) Optimization of Energy Management and Capacity Sizing for Railway Stations

Railway stations with multiple power sources—grid supply, PV, wind, ESS, and RBE—require
careful capacity determination and energy management. We formulate a MILP model that jointly
optimizes short-term energy flow and long-term equipment sizing, minimizing total annual cost
(operational expenditure plus annualized investment). The model captures seasonal variation in
solar irradiance, wind speed, and RBE availability across different geographic settings, and
evaluates how the diversity of renewable resources influences the optimal configuration. Case
studies demonstrate that integrating locally advantageous energy sources can reduce annual cost
by up to 34% and grid energy consumption by up to 88%, while the contract power with the utility
decreases correspondingly.
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(2) Demand Forecasting and Optimization of Hydrogen Energy in Urban Transportation Systems

The introduction of hydrogen energy into urban transportation systems is expected to contribute
significantly to carbon neutrality. This research constructs hydrogen demand forecasting models
and optimizes the supply chain, considering hydrogen station placement, fuel cell vehicle energy
management, and integration with renewable energy sources. Leveraging Al-based techniques,
we aim to achieve higher-accuracy demand predictions and dynamic optimization strategies that
distinguish our work from conventional approaches.

(3) Assessing Net-Zero Pathways for Urban Transport

For megacities pursuing net-zero targets, the binding constraint on transport decarbonization is
not merely end-use vehicle substitution but system-wide carbon intensity across the entire energy
supply chain. We propose an Activity—Structure—Intensity—Transformation (A-S-I-T) theoretical
framework and integrate socio-economic demand forecasting with the LEAP platform. Using
Tokyo as a case study, we construct a multi-dimensional scenario matrix combining end-use
structure (S), efficiency improvement (C), and upstream transformation (T), enabling
decomposition of main and interaction effects across policy levers. The results reveal that
insufficient upstream transformation can actually increase cumulative CO: emissions even when
end-use substitution is aggressive, underscoring that credible net-zero pathways require tightly
coordinated transport policy with electricity and hydrogen supply decarbonization.

3. Research results for fiscal year 2025 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much you have
achieved either in text or in bullet point).

This fiscal year saw substantial progress across all three research themes, resulting in one journal
publications and two peer-reviewed conference paper.

Regarding theme (1), a study on the optimization of energy management and capacity sizing for
railway stations integrating renewable energy sources and regenerative braking energy was
conducted in collaboration with graduate students and Prof. Miyatake. A MILP model was
formulated to jointly optimize short-term energy dispatch and long-term equipment sizing for
stations supplied by PV, wind, ESS, and RBE. Thirteen case studies across three representative
areas confirmed that locally advantageous renewable sources can reduce annual cost by up to 34%
and grid energy consumption by up to 88%. The findings were presented at the 2025 IEEE Power
Electronics Society International Decentralized Energy Access Symposium (IDEAS) and
published in the conference proceedings.

Regarding theme (3), two significant outputs were produced. First, a journal article published in
Energies constructed an assessment framework for megacities by integrating macroeconomic
regression-based demand forecasting with the LEAP model. A single-factor versus multi-factor
scenario matrix was designed across three policy levers, and the analysis demonstrated that
upstream decarbonization yields the greatest independent emission reduction effect while the most
ambitious composite scenario can reduce cumulative CO2 (2022-2050) by approximately 35%.
Second, building on the conference presentation at the 11th Applied Energy Symposium and
Forum on Low-Carbon Cities and Urban Energy Systems (CUE2025, 18-22 July 2025,
conference paper No. 83), the work was substantially expanded into a full journal manuscript
submitted to Applied Energy. The expanded version introduces a novel A-S-I-T (Activity—
Structure—Intensity—Transformation) decomposition framework that prevents over-crediting end-
use switching when upstream supply remains carbon-intensive, and finds that the optimal pathway
reduces cumulative emissions to 27,854.95 kt (—35.5%) and energy use to 718.69 PJ (-23.0%),
approaching net zero by 2050.

40



Research on theme (2) also progressed through continued collaboration with doctoral researchers
from the Graduate School of Global Environmental Studies on hydrogen demand forecasting for
urban transportation systems.

Publications:

[1] Kong D, Li L, Kong D, Sun S, Qian X. Policy Synergy Scenarios for Tokyo’s Passenger
Transport and Urban Freight: An Integrated Multi-Model LEAP Assessment. Energies. 2026;
19(2):366. https://doi.org/10.3390/en19020366

[2] Kong D, Li L, Sun S, Kong D, Ren H, Zhou W, Qian X. Assessing Net-Zero Pathways for
Tokyo’s Transport: Coupling Socio-Economic Demand Projections with Electricity/Hydrogen
Supply Transitions in LEAP. Applied Energy. (Submitted, Manuscript No. APEN-D-26-02362,
VSI: CUE2025)

[3] Zhang Y, Dias J V P P, Kong D, Miyatake M. Optimization of Energy Management and
Capacity Sizing for Railway Stations Integrating Renewable Energy Sources and Regenerative
Braking Energy. Proc. 2025 IEEE PES International Decentralized Energy Access Symposium
(IDEAS). 2025.

4. Collaborative research activities both on and off campus (Please itemize your joint research, on-
campus joint research, and others, if applicable. Should there be any symposium, lecture or seminar you
participated in, please specify them as well.)

(1) Collaborative Research within the University

Joint research with doctoral researchers from the Graduate School of Global Environmental
Studies continued, focusing on hydrogen energy demand forecasting for urban transportation and
on the A-S-I-T integrated assessment of decarbonization pathways for Tokyo’s transport sector
using the LEAP model. The collaboration produced one published journal article and one
manuscript submitted to Applied Energy.

Collaborative research with graduate students from the Department of Engineering and Applied
Sciences on the optimization of energy management and capacity sizing for railway stations
integrating renewable energy sources resulted in a conference paper presented at the 2025 IEEE
IDEAS symposium.

(2) Other Collaborative Research

We continued participation in a research project funded by the Grants-in-Aid for Scientific
Research (KAKENHI), maintaining collaborative discussions with multiple universities and
research institutes on topics related to railway energy systems.

Joint study sessions on railway operations were regularly held in collaboration with five
universities—The University of Tokyo, Kogakuin University, Tokyo Denki University, Sophia
University, and Nihon University—with the cooperation of railway operators.

(3) International Collaborative Research

Together with Prof. Miyatake, we participated in a JSPS Bilateral Joint Research Project proposal
with the University of Birmingham (UK), titled “Electrified Port Hubs for Intelligent Multimodal
Transport and Energy Integration (ePort).” The project aims to develop an integrated framework
for coordinating automated guided vehicle (AGV) operations, port microgrids, shore power
systems, and clean freight rail through advanced modelling and Al-driven control strategies,
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contributing to the UK and Japan’s shared vision for decarbonized port logistics. Although the
Japanese-side application to JSPS was not selected, the UK-side application to The Royal Society
was successfully funded. Collaborative research activities with the University of Birmingham
team are ongoing.

Together with Prof. Miyatake, we also participated in a collaborative discussion on the Cameron
Highlands Tourist Railway Project in Malaysia. The project, involving Sophia University,
Futuristic Technologies Sdn Bhd, Universiti Geomatika Malaysia, and Universiti Tun Hussein
Onn Malaysia (UTHM), explores the feasibility and technical design of a tourist railway system
in the Cameron Highlands region of Pahang, Malaysia, with potential contributions from the
Japanese side on railway energy systems and energy-efficient train operation technologies.

(4) Conference Participation

Presented conference paper No. 83 at the 11th Applied Energy Symposium and Forum on Low-
Carbon Cities and Urban Energy Systems (CUE2025), held 18-22 July 2025.

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus
educational activities other than your lectures and text or material preparations.)

(Undergraduate English Course)
» Fundamentals of System Analysis
* Engineering and Applied Sciences 3
* Topics of Green Engineering 3
» Green Engineering Lab. 2 (Online Report Evaluation)
* Green Engineering Lab. 3
* Nuclear Energy Engineering (Final Presentation Evaluation: One-time Only)
» Experiments & Exercise of Basic Science (Physics section, 3 weeks)

(Graduate Course)
* Advanced Electrical and Electronics Engineering 1

6. Self-evaluation of educational activities (For main classes you were in charge of, please evaluate
your educational activities based on the results of course evaluations (survey), tests, exercises, and
assignments carried out in the classes, results distributions, and so on. And please specify the effect of
point that you devised and future refinements. Also, please assess syllabus achievement.)

[Overall Summary]

Compared to the previous year, this fiscal year saw a notable expansion in teaching responsibilities,
with the addition of two undergraduate electrical and electronics courses (Engineering and
Applied Sciences 3 and Topics of Green Engineering 3), the graduate-level Advanced Electrical
and Electronics Engineering 1, and partial instruction in the Experiments & Exercise of Basic
Science laboratory course. Throughout all courses, I actively utilized the Moodle platform for
material distribution, quiz submission, and reaction paper collection, building on the improvement
plans identified in the previous year. Post-class dialogue with students continued to serve as an
effective means of gauging comprehension and adjusting the pace of instruction.

[Engineering and Applied Sciences 3 / Topics of Green Engineering 3]

These two courses cover the fundamentals of microelectronics circuits, including basic electric
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theory, circuit analysis, semiconductor devices, amplifier design, and digital logic. Through in-
class exercises and reaction papers, it became apparent that a number of students entered the
courses with relatively limited prior exposure to circuit analysis fundamentals. While the core
syllabus objectives were largely achieved, the overall performance on assignments and the final
exam suggested that the pacing and level of difficulty could be better calibrated to student
readiness. Going forward, I plan to introduce additional review sessions on prerequisite concepts
at the beginning of the course, incorporate more step-by-step worked examples during lectures,
and adjust the difficulty gradient of assignments so that foundational skills are reinforced before
advancing to more complex topics.

[Advanced Electrical and Electronics Engineering 1 (Graduate)]

Class discussions were particularly engaging, with students offering insightful comparisons
between different energy storage configurations and their applicability in various operational
contexts. Reports submitted at the end of the course reflected both solid technical understanding
and independent critical thinking. The overall syllabus objectives were well met, and the quality
of student engagement exceeded initial expectations. In future iterations, I intend to incorporate
more real-world case data and guest perspectives from railway industry practitioners to further
enrich the learning experience.

[Experiments & Exercise of Basic Science]

I was responsible for the physics experiment section (3 weeks), covering experiments on the
simple pendulum and rigid pendulum, measurement of electron specific-charge, and wavelength
of light using a spectrometer. These hands-on sessions offered students valuable opportunities to

connect theoretical knowledge with experimental practice, and the structured report submissions
indicated satisfactory achievement of the learning objectives for this section.

7. Activities other than educational research (Please specify membership in both on- and off-campus
committees and secretariats, if applicable. Please include such roles as homeroom teachers or
membership in working groups as well.)
(Oft-campus)

Institute of Electrical and Electronics Engineers (IEEE), Member

Institute of Electrical Engineers of Japan (IEEJ), Member
8. Social contribution activities and others (Should there be any item that is not included in the

aforementioned, please specify as needed.)

Deshi KONG’s Researchmap: https://researchmap.jp/Deshi_Kong?lang=en
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Department: Department of Engineering and Applied Sciences

Name: Edyta Dzieminska

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Research area: Detonation, Rotating detonation engine, Combustion
Keywords: detonation, deflagration, reactive mixtures, DDT, flame acceleration, rotating

detonation engine

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

1. Obstacles and grooves influence on flame and detonation propagation (graduate
school research) (undergraduate research)

2. AMR combustion code development (graduate school research) (undergraduate
research)

3. Rotating detonation engine (graduate school research)

(Prospects)

Deflagration-to-detonation transition (DDT) is one of the most important subjects of detonation
study. When we are able to control and fully predict it, the detonation can be safely used in
everyday devices. Our interest is the auto-ignition phenomenon as well as using hydrogen as a
future fuel.

Currently, hydrogen as an alternative energy source is progressing in research because it is an
energy-efficient gas. While the realization of technology using hydrogen is progressing,
hydrogen is hiding the potential of an unexpected explosion. In our study, we concentrate on
detonation initiation and its connection with small obstacles.

Numerical analysis shows that deflagration-to-detonation transition can be triggered by shock
wave boundary layer interaction (SWBLI). Computationally obtained images are quite similar
to experimental results. Lately, our interest is also in acetylene combustion as a very energetic
fuel so the development of a reduced chemical combustion model is essential.

We perform experimental research on rotating detonation engines, which are listed as the future

of space propulsion systems.
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3. Research results for fiscal year 2025 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

1. Effect of Injector Arrangement in Disk-type Rotating Detonation Engine. M.
Mizota, S. Yamazaki, S. Matsuzono, E. Dzieminska, K. Ishihara. 30th ICDERS,
July 2025

2. Analysis of detonation wave propagation inside the combustor of a disk-type
rotating detonation engine. S. Matsuzono, E. Dzieminska, M. Kawalec, T.
Suzuki, M. Ichiyanagi. 30th ICDERS, July 2025

3. Experimental Investigation of Detonation Wave Propagation and Interactions
with Different Media. S.K. Mall, E. Dzieminska, S. Numao, S. Yoshimura, T.
Suzuki. 35th ISSW, July 2025

4. Detonation Propagation in the Presence of Water Surface. S. Numao, S.
Yoshimura, E. Dzieminska, S.K. Mall, A.K. Hayashi, F. Onishi, I. Nakamori, N.
Tsuboi, T. Kodama. The Thirteenth Mediterranean Combustion Symposium,
June 2025

5. Detonation initiation and propagation in detonation channel with a pool for an
equivalence ratio of 0.8 to 1.2. E. Dzieminska, A. Kusanobu, A.K. Hayashi, F.
Onishi, I. Nakamori, N. Tsuboi, T. Kodama. The Thirteenth Mediterranean

Combustion Symposium, June 2025

6. Routes Optimization for Electric Power Delivery EVs Considering Predicted
Traffic Congestion Conditions. M. Chen, M. Ogasawara, E. Dzieminska, E.
Yilmaz, S. Gao, W. Cao. SICE FES 2025, Sep 2025

7. Numerical Investigation of a Nested Double Annular Combustion Chamber
Configuration for Rotating Detonation Engine Applications. R. Okada, E.
Dzieminska, M. Kawalec, W. Cao. Transactions on Aerospace Research, 2026(1),

March 2026 (Peer-reviewed journal)

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

Collaborative research with
1. A Jt— (Cosmosilva) — Detonation propagation over a water surface
2. Michal Kawalec (Warsaw Institute of Aviation) — Experimental research on rotating

detonation engine
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3. Dr. Wojciech Rudy (Warsaw University of Technology) — experiments with detonation

initiation over grooves

e Organized Sophia Symposium [ 7K H2> A48T, 2tk £ L T aiiagg

e Organized laboratory experiments for students from Notre Dame who joined a special

education program
e Gavealectureat A =2 X, 1 iia ! 2026]

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,

experiments, and practical training sessions. If applicable, please add seminars or off-campus

educational activities other than your lectures and text or material preparations.)

© © N o o s~ 0D E

e e =
w Nk O

Advanced Fluid Engineering (Graduate school)

English for Science and Technology (Undergraduate school)
English for Science and Technology (Graduate school)
Numerical analysis (Undergraduate school)

Aircraft Design with Mechanics of Flight (Undergraduate school)
Topics of Green Engineering 1 (Undergraduate school)

Basic Physics 1 (Undergraduate school)

Seminar in Mechanical Engineering (Undergraduate school)

Application of Mechanical Engineering (Graduate school)

. Experiments and Exercise of Basic Science (Undergraduate school)
. Engineering and Applied Sciences Lab. (Undergraduate school)
. Graduation research 1 & 2

. Master’s Thesis Tutorial and Exercise

6. Self-evaluation of educational activities (For main classes you were in charge of, please

evaluate your educational activities based on the results of course evaluations (survey), tests,

exercises, and assignments carried out in the classes, results distributions, and so on. And

please specify the effect of point that you devised and future refinements. Also, please assess

syllabus achievement.)

Every year, I work on improving the class content, the syllabus, and the format of classes to

accommodate students' needs.

Attractive Lecture Award, shared with other professors.

7. Activities other than educational research (Please specify membership in both on- and

off-campus committees and secretariats, if applicable. Please include such roles as homeroom
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teachers or membership in working groups as well.)
(On-campus)
Member of Sophia Sci-Tech Magazine, The Institute for Studies of the Global Environment,
Advanced Mechanical and Structural Materials Innovation Center, and Student Exchange

Committee (SEC).

(Off-campus)
Member of PABEFS, HAMZEFH 522, The Combustion Institute, and AIAA.
Jury of the Maria Sktodowska-Curie Award.

Secretary of the Institute for Dynamics of Explosions and Reactive Systems.

8. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)
The organizer of the Polish charity event WOSP 34rd Grand Final (10th Grand Final in Japan) -

a charitable fundraiser for specialized diagnostics units for Polish public hospitals for

children.
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WD ZEaMER L. FXHRCTIZX 24 BREmE L OZERD 3 RT3 DN T
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Emir Yilmaz Voltage in Abrasive Technology ,

Conditions 16 - 19 Nov. 2025

5. W HOAE EE, Yilmaz | EBMEURL LIRS £ A | 2026 FEAEE TERR | A27 2026

Emir, HFE TOMP T TR Z VT | FRE
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[RNHREE (1] 22 FH N T FR BT & 2 7 DS K B2 IR oHEE ) ORFFETIE, JLFEF
FERHI LT DIRBERE LT & o TREE ST SER] - SO G R E BRI Z RO 8L
FRIT 24TV, BHEWNICAE L S ESE NPT A =2 LHEOBGR MG Lz, #HEL
R T A= B DEG AT 5 Z LIk - T, BEOREOHE, BEOHEE R LIC
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M TH oz, AFFETIE, ZOMEENIT/ Ry h~A 7 F— ko TRRR L, F
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Ko THIERFIRETH D Z L DRIB S LT,
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Department: Engineering and Applied Sciences

Name MARRA. Pasquale

1. Please specify research area and keywords

Research area: Research on condensed matter physics, topological superconductors, topological
insulators, and other quantum materials.
Keywords: Superconductivity, Quantum computing, Topological insulators, Majorana fermions,

Nonhermitian physics, Cold atoms in optical lattices, Condensed matter.

2. Research theme

“Topological Superconductivity and Majorana Fermions”

“Non-Hermitian Physics and Spacetime Geometry”

(Prospects)

I investigate the conditions under which exotic particles called Majorana fermions emerge in
condensed matter systems. These particles are unique because they act as their own antiparticles
and are "protected" by the laws of topology, making them incredibly stable against external noise.
Moreover, I investigate how non-Hermitian phenomena, where physical systems can exchange
energy with their environment, can be understood through the lens of curved spacetime. My
recent work demonstrates a "duality" where spatial and temporal curvature gradients in a lattice
act as an effective “force”, inducing effects like non-unitary time evolution, where the probability

of finding a particle in a specific region of space is not constant.

3. Research results for fiscal year 2025

Published papers:

1) Gauge fields induced by curved spacetime, P Marra, Progress of Theoretical and
Experimental Physics 2025 (10), 103B02

2) Nonhermitian topological zero modes at smooth domain walls: Exact solutions, P Marra,
A Nigro, Progress of Theoretical and Experimental Physics, 2026 (2), 023A03

3) Metric-induced non-Hermitian physics, P Marra, SciPost Physics 20 (4), 103 (2026)

4) Topologically nontrivial multicritical points, RR Kumar, P Marra, preprint,
arXiv:2507.11120 (2025)

5) Hidden localization transitions in generalized Aubry-André models, P Marra, preprint,
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arXiv:2601.20931 (2026)

6) Controlling energy spectra and skin effect via boundary conditions in non-Hermitian
lattices, S Rahul, P Marra, preprint, arXiv:2602.16780 (2026)

Conference presentations:

1) Metric-induced nonhermitian physics, 25 March 2026, JPS Spring meeting (online).

2) Nonhermitian skin effect and nonunitary time evolutions from spacetime curvature, 25
March 2026, JPS Spring meeting (online).

3) Nonhermitian topological zero modes at smooth domain walls: Exact solutions, 19
September 2024, JPS Autumn meeting, Hiroshima University, Japan

4) Nonhermitian topological zero modes at smooth domain walls: Exact solutions, 1
September 2025, Perspectives in Non-Hermitian Systems (PiNHS) Donostia / San
Sebastian, Spain

5) Topological zero modes and bounded modes at smooth domain walls: exact solutions and

dualities, 8 May 2025, Mallorca Topological Quantum Matter (MTQM), Spain

4. Collaborative research activities both on and off campus

International collaboration with Prof Angela Nigro, University of Salerno, Italy, and Dr. S Rahul,
PES University, Bangalore, India
Collaboration with Prof. Muneto Nitta, Keio U, and Dr. Ranjith R Kumar, Hokkaido U.

5. Educational activities

Spring Semester, Undergraduate courses: Basic Physics 2, Electromagnetism, Thermodynamics,
Green Engineering Lab 1.

Autumn Semester, Undergraduate courses: Introduction to Quantum Mechanics, Materials And
Life Sciences (Physics) Engineering And Applied Sciences 2 (Electrostatics);

Autumn Semester, Graduate course: Introduction to Superconductivity.

Preparation of the textbooks “Thermodynamics for everyone”

6. Self-evaluation of educational activities

[Basic Physics 2]

Overall, students reached high average scores, with few exceptions, and were intellectually
stimulated, asking many questions, which led in some cases to extended explanations on the
whiteboard after the class. The syllabus was consistent with the plan. In the final survey, 100% of
students reported working proactively (Q8: 5.0/5.0), and a vast majority (85.7%) felt intellectually
stimulated to study the subject more deeply (Q11).
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[Electromagnetism]|

In the first few weeks, some students had difficulty to approach the subject. However, I spent
extra time and effort on trying to simplify the language and to make the students to solve exercises
on the whiteboard. At the end of the class, all students reached high average score, and I was able
to complete the planned syllabus. Despite the technical difficulty of the topic , in the survey,
students noted high opportunities for active learning and discussion (Q4 score: 5.0/5.0),
significantly exceeding the faculty average of 4.6.

[Thermodynamics]

The students had very different academical background, with several exchange students, and
some students which were not very familiar with physics. For this reason, I approach the subject
emphasizing intuition, but providing mathematical details to the students which were able to
follow. Overall, the average score was high, and there were few students which really excelled.
In the survey, students sensed my enthusiasm (4.9/5.0), but the perceived clarity of explanations
(Q1: 4.4) was slightly below the faculty average (4.6). To address this, I plan to incorporate more
"layman-term" analogies to make abstract mathematical frameworks more intuitive for
undergraduates.

[Green Engineering Lab 1]

This was a laboratory course with online learning. I achieved a perfect score (5.0/5.0) for both
teacher enthusiasm (Q2) and the opportunity for feedback (Q3).

[Introduction to Quantum Mechanics]

This subject is notoriously challenging. However, the students were all interested in the topic and
were able to overcome the mathematical difficulties and to perform well in the final exam. The
syllabus was completed as planned. In the survey, I maintained a perfect score for teaching in
accordance with the syllabus (Q9: 5.0/5.0). Moreover, 100% of the students reported that they
achieved the goals of the class as indicated in the syllabus (Q10: 5.0/5.0). Students also reported
a strong sense of enthusiasm for the subject (Q2: 4.8/5.0).

[Materials And Life Sciences (Physics) / Engineering And Applied Sciences 2 (Electrostatics)]
This class had students from different background. For this reason, I used analogies from both
engineering and biology, to keep the course interesting. All students reached high average score,
and I was able to complete the planned syllabus. In the survey, students from Materials and Life
Sciences had 100% satisfaction (5.0/5.0) across nearly every category. Specifically, they reported
maximum levels of intellectual stimulation (Q11), proactive participation (Q8), and achievement
of syllabus goals (Q10). Students from Engineering and Applied Sciences still highly rated
(Satisfaction Q13: 4.7), valued the feedback loop (Q3: 5.0) and syllabus compliance (Q9: 5.0).
[Introduction to Superconductivity]

This graduate course included a final project report assignment, where students were tasked to
bridge the gap between their research background and the course topic. Some of the students

presented projects which may have real world applications in the future.

116



1. REDEFLEIF—U—F (—BROARDND LB EEROF—T— FEZLA LT EEN,)

ﬁ%%ﬁ BHEBICH, VAT 20TV o7 LHlE, BUEREY AT A
—TU— R BRHELR, NU—T L/ fp=J A, TXALX—TRTAL ],
HomE i, EXENE, BERAEE, FARRET LY — LB RTEG

2. BT —~ (fE&ExCIET—~4TAL, FEOPEHMEZELZIR LT ZE, 72, &%
WRbIUE, FEMEREL () HIEOT—< 2T ALTLIEEY,)

O [HoxEROFNEL A YRESE) (L - B - 223E0090)

@ r%k$ﬁ®:3h747ﬁﬁjﬁﬁt'Vt'¥%ﬁ%)

@ [FEEACIX HELE ] OB B AR OE il o 27 ) (ELAF5E)

@ [EREKEIC T%éth:EHE§§§%§ BATTRRT R X —0FI A ) Gt - &L - 2
7E)

® & EE - SCEROFAETRET RVX—FIM] B+ - 23050)
® TKBOLREBEORKEEMHIE] (L - &1 - 2256050

(BH)

2ERELT, =¥ — - N - PEESESA V7 7 E2BRK L CREICT FA 35

EVOHEDL L, BREIRLNTY - LY hu =7 ZEEGEOHENIIN A, HRIIT,

PR LR R L5 & OBERGEIIC b A IA L, VAT DR Om Ex BT E21T> T

W5, JEETIL “Transportation Electrification & Smartification” (AZEDEENML &

ZAv—HMb) LWOIEEEBIT WD, ERO~®IZ>\T, SBOBREEZRT,

O FIHEOHIRTOEFRKL 2 E W DIHEL A Y IZIBW T, BRI OEFTRFH Z @ E AL L
THZXZXAMIETH Y, Fox i’ 16 FIFERNTIRE UIARKNER 5857 H o x
NX—H] N OGO EZFT2, ZhbDEZFHIX, EIZENOWHRENLE A
FSLOGIAMRRSH, O—HMOFEEETHAIMA SN TEY, HEHEREL, 5% bR
RPWFFEN D, FIAEOFEEOR KR b SE RO OND, TO—J7, EFITEERA
I DEER ) Y — 22 F AL, AL I ANZRN D, EIZKMNLHENHZ < O
DHTEY, FEQLER ST RBEMELZES 2L RN TEBY, Z0EHk
BEEZ TV RERND D,

@ 20 FFELL BRI DAEOEIRIZ T D78 21TV, #RBRGR Tlde <, mEMEIciED < #iim
B RE DS 2 AT 72, WL O Ofm3E, EWNAM DTG I HEEDIEF 20,

117



KA N TCEZIDRE/OND Z LD, SHEFERESA—DEOHHLE W, 7272
L, ZRHITHFEEAN B OFRIBHTEY, 2 b & OZEJNUERLE E 72> T D,
L, FTFETMELHEMRMEREZFMAL, MR E0 AT I AR s,
FH LEEL R DEMEEBRE LTS, EIESE Y AT AR HBNEIR S XA T A~
VA VIO FE LRI AT L IR D,

@ FHUCEUE L CTEMRAEFORWKE BRI T2<, v—dUOKREHE 2B
BRCELEDLVATLLLT, OXQODME LI AL, TUA Y L AfaERE DMK
WMEEEBEESMAGDETHLWEGEY AT LDA /) X—v 3 ZHkie & v H ok
RAMED BV T D, BIBERRA~OBH S, BEE EE~O#H, I 51Tk E~D
LYY A WIS N D720, EEBEESSV AV UAKEHIFOER S FIAAL, 5%
bkt L CRETT 2 TECTH D, £z, BEEMST +—EANA 7Y > REDHA
KR EHITH) TETH D,

@ TVU—FXBHEONDREEEREND D B, MOFIETHE LY\ )% # BRI CH R
AT smatcdy, ERA»LOHFLEY, M EEEEECHA AT f L X —Ji%
AL, REEEENZEDETCZRIAF—ELET TR TR NOHEID BIHMETE 2
ETNOWEL T T a7 v TPRETHL, T T, AT LHMORG & =X
NF = XA MPREIND L9 e FliEima Mt 5, Hi b & o i e %15y
1, BHREA~DHERRLERABE~DOTERE L OHLEDENEYEL LTEX
bihvd,

® ®EE, S, BRS, KECTEHMBIES S fikicsir 2 HAEMRED R L X —
LEXHEBEEY) 2L LB 2T 2OFHICHOWT, BIS@R EED 7 ¢ —
WV RT— 2 & AW TEORFHECBREENE, S OICXERE ORI W CEHME 21T - T
X7, ZOMRITE EEICBT 5 =— AR EW oo, EEERFRICA D S55ETH
Do

® AHFREANILCROMIERETH Y, —MH@itx Wil gkEElLEbOTH D,
TEEE D@ 3L CTHiih T2 < D5 IR & Ff-o R #E S b (PSO) ZFIH L 72 K J1B10¢
Hil4E (MPPT) D1 LRI T &, F7oimfb w872 EOfilr o AT 2153 5 k60T
BRtLCW5D, L, IESI AR OBME & HICELPORIAKEICHTE TR,
PERERTMM G 1E B & CENHEN A L 72 D,

3. 2025 FEDBIERE Gascrs, FRREREOEM) X ME [ EEREHBEEWREHT — 4
R=APCBTRAL TS, 22T, ERRILA X E I EEE TRAL TS,

ZTIE, 2. CHETTMET —~ Z L IZE O EHIT 5,
TRF—LIRE—E R & OBMRIES, S HICREREOBRMERLEZHLNTL,
WHZ /T A SEDINEL A FITOWTIRE Lz, 7o, BIERHZ —HIRAZ @il 5
ZLIZRY, BEEEREN EE TR E AWML TE D 2 EAVRENT, Aol 1 wa
BRRHT, FIORFEICEBRFPRER 12 TEL TS,
@ BRIFHEE 2N — R & LT R IEER O B H IR IFH 3000 D 7280, LAY R Lk

e [

118



EROCTCHEARMEEELEZ AT VAL FEEZFIEHEHRG L, ©LBE L THED
B Z FF OB E O ERPROAIEIRIC bEA TE A 2 2N Lz, £, b5
ZRIH L2 = RS E BB L, ST A =X EEIxIT 5 r R MEZFF-H
HITENTEI, ZTNHORRIE, EHAWRIC LR EHETFSRER 2 TAR L,

@ FEERENEAT 2 EEEEBBHEBEREICOVWT, EBMOLERELEE LTV
ZHNWT, B R L RDINEL A ¥ & FREEEORBERRENE & 28 < TiEx g &k
SRF L, ThETEIREY, LVRMORBLUOEREZEE LR, AT L8 L
THORNTHZ EERLNE LT,

@ RFEEIEEDZFRAMETHES VAT JMTBWT, MW EIEEBEH OB E B E LR
5aA MyMbEXDEHEET NV AZHEA L TEOMEEHE L, FEEE%ET 14D EERE
# LT, ShEAZEMOYM T HERRICHAETREZ I X —2HHT 2 ETEE X
ZRDEZFRNXF—v RV A N HEE A NHEIZOWTRE L, [EEEES T2 4 0E
FELI,

® & EEICET D SD6s RIS 7o A TR = R VX —8 ASEIZ OV THRFT L, EHEE
FAT IR EREEIToT, £, BVOLIFEICEBWT, EVOREBEBAZ Va—1
VT EBEEEIC R VAT O HiEE R L, ENFETILFRR L,

® KBHHFEED MPPT (2O T, PSO ZFIH L7 ik L sifb=8 2RI L 51k L 23 T L
THET L7z, BHLMRIKE T XA AL v F o 7 ke OBEIZ OV T B L, Mk
BRI LOOREREEZHEOED Z L AR LR EBERS T LHERELE,

4. KRFERNMIBIT BIELFIRIRBFZEIERD CLRpge, SREERpIE e S a2 fskEx TaRoAL T2
X\, Foft, YURVT A HES, BEIF—BEASAHVELEL, RIS T EE,)

OF 65
421 ICPTERE T KA AR AT &, PR EMERES ~ X A U0 A ba it !
Ze A - BifeE L7,
BEMEHIR & U CRFBICHER T 7oA o RIRKRST U —1#® Anandarup Das #EZ#
RICE D' I —% 620 (T4 - B L7z,

O % DOfth AL [FHF5E
Bt o7 vy =7 ML T, MEEEIC] & & EERT K OWHERTE & o L[E
T A2 2 IS LT,

5. BEIEE (Y L-i#s, EREPRCOBBALZTAL T ZEV, #HHEH I OE I 0%4
CBT DHEES, F72137 %A MROEEHERZR ERBH Y E LD ZAUTIA T ZE,)

(FH AARGE=a—X)
AR FEARE
FE—HRIATVATAL - NI QRO +—F—FLH)
~ VT AT g TIHERAE S (W 1 [E0RH)

119



AT TFERL - I, AERZET - 1

Motor Drive Systems (Power Electronics & [@4FE28 A BA#),
Green Engineering Lab. 3,
Graduation Research 2
(CRZBE AARGHE=— )
AR TRV — B & il
WHIEFEE, RFEREHEYE, EX - B LFEI S —L
(KFPE 5e5E 2 — A (GS&E))
Green Science and Engineering (Electrical and Electronics Engineering),
Thesis Guidance, Master’s Thesis / Dr. Dissertation Tutorial and Exercise,
Seminar in Green Science and Engineering
(f )
REBLF (THERT)

6. BBFBEBOBHCTM (Y4 L EABEREIc o WT, BE7 07— FORSRCRR, Y, L
R— NEOBERE R K OS5 % FIC H 3 L. TR L7 Ikt 2 2804 5% Ot #5512 o)
THRALTL SN, bbb TRES T ARICHH LENEOERIRILUC SN TS HEFHMEL T 72 S0,

D
7 g = —H~DOIRHGE 2 — AR H ~OEBRE S EE L IEIICIT > 72, Moodle
ETCOREIOY T 7 va X =T, PANE R A KRS E A D REE
RV, V772 a = R—liITERRTHED A " 2EZADLYICL, #
DT 4 — RN 7 %4757, Moodle ECHREATZH/h7 A MEELZHE LT,
RET U — NORIZEEPBEITIROEFE R H > T-ONRETH S, 2 TOREIZE
WCHEANRERICGEATE DM EZRT, Lo U~ Y RTDIMERD D,
RET U FORERITELS 2, vIab—varZ8ATHREOT ROk L
THEWD L0, FREEBOZILS NG DAL D07 ElE2 b LICAEE
Ffo TIREZITATORWN, BEL T AZO AEITREREER TETWDH EEZDN,
ZNULEORMENRTE TR, Fe, T T 47 7 —=2 7 LRESNORIF O
MHAMEWVEFIZH Y, ZORICONTIIEENLETH D,
[F—H RTA T AT AT - 11
I OFIXEER 68%L R0 E<L, 11 OFIT B3UENEELVITEL o7,
MATLAB/Simulink (2K 5 I 2 b—3 3 VEAZITY, BOBITIC/R> T &b
o, ¥INZAOEEAFEOERRIUIMRR S, 2ERER (bEV) FITo07Rn
ST LT HRZITIFTEETH -,
Motor Drive Systems]
iR — AR H Th 5, FIZERIIBHELZAMH L TODREIEED Power Electronics
D A% 5 1T KIBICIE T L, 24 ORIEOATIIABERWERZ LT ORRETH

120



o7z GHl BRI RRN 7)), ZEEFAENS L, BIEFERSP BN, [EE LT
H 74— Ry VPR TERWREDH MBI L EERENMRNDE LB b s, £
FTIEEEROUEN LIV E < TE A b2,
[ H A A |

FIZERIT 60%Z AT, BETHERIH 072Dy, MO >XNiREZ < Ao
273, BHFEBRIZHEENR b ONREhoTlz, BIKE LTy I ADHEBE 2Bk
L& WO EIENREL o7, —HiEENERE Y IZRbRRro BN H - T272D, &
EFEED 720,

7. BEWMEUNDOIEE) AN E-I3 I 0ERE, EBRARAEEZLALTIEE N, 77 A BERE
FEOU—X 2 T N—F 7 P ORI L E A ET,)

(FW)
HEREAIEH TR R
T BAEMEREEEEZES ZER
HERBR AT IERT BT B
(5744)
BERTE e EB
PEEICHEM FaXZ B2 D4/D5/D8 £E  Gm iR
RA ~anF - DX FEROFBHEED ThHH &L HEEMNEES LB
KEEXETF2IEEE), Member
Transactions on Intelligent Transportation Systems %5 Cim LA Rt 25X
International Association of Railway Operations Research (IAROR), Member
AA AEM ¥ EB
fill, AL D [EFR - ITHERS Chm AL
WS D KT OTEE)
BTN A I — Y ¢ ARF PR 11T Bkl B (SAB) £ 8
Z DA FHNEEIEE)
Etamd ShE BB REhE RS £8
E 2w P/ME¥EA s N—T g VAl HEESEE (SBIR 72— X 3
Bad) (R ZORALZ@EDOEBUI T T2 HM OBH% - E
AR IR DMBIRI G BIUEEZERYE KB
FORRFERPPE TR 7est ltamsC %48 114

8. HEEWIEE), ZOM (LROHEBICEENAVHERHIUTLEIS U TR LT EEW,)
FRERFE LY ba=r ARFZRE R

EEYRBEMS ZER
HIRAFIEE Web ¥4 b https:/miyatake.main.jp/

121



it B Researchmap: https://researchmap.jp/myartac

122



prlg  HEEEALGEEE T 2R

K4 HH il

1. IEDBHLXF—TU—F (—BOARSDD L) B L EROF—T — RETZALTL ZE,)

WFFE5 8 IRIKFES AT MBI HHE, EEEE G
F—U—Fk: RS, BES, BHY AT A BT, EIREE

EV 2##KE, BHRTRLX— @S~ 7% b

2. T —~ (WEEXTHIET—~%2A L, BIEOTEHNRELZFTRL T ZE N, £7-, ¥
ENDHIUT, REIELEL (1) FEOTF—<Z2ALTEEN,)

« Nb3Sn BB ERHRICE 2 5 Ti « Zn LIMOEE (1)

WA DN EFIZ T T <, BEAEE T, T OB HIZ Nb3Sn 7

MOBRITIMNETH D, LrL, ﬂzab DN 4.2K, 16T T 1500A/mm2

L, THUETHEIN TORWEMERRBEM PN NEL 2D, 207D, NIMS &
S T EPERERR S DOBR R 2D TV 5,

. ABlOEBRTIX, FO THEKFIZ T+ Zn % NbsSn ~FIN L, £ OEEE

etk 2 i~z

. HIIMOEE, TilL Nb ~, Zn (X Cu ~¥J—IZiRNzHi L7z

. Writ OFF722 6, NT-CZ-S @ NbsSn JE13H £ VB R 572027203 Ak
BYOERITR N DT

. BEfrlE &L NT-CZ-S iX, N-CZ-ST & N-C-ST ORI D o Kk 2 5o
. NT-CZ-S D&, TifwtrZ 7 647 Sn M g S e
. SRIZE SR DMMOUEN R END

- BREA VU F 7 7 EAVWERER DCDC a2 o —Z OMEEREE (Bt

AHFFE I, BfmEIC L D EV 2EsBEoEZAICHT T, KB ERETE LR
72BN EFRIET DBV BN D 3 =& OBWERT 21T\, BElL &2 X5, fif
Mro7isi, IREEEEE O T a o R—=2 25T 7 /L TH L, MATLAB (2 &
o> THRERZFHET 5,

E DT FERIZ AT T2 RIENE R EO 72 DIZHERDFHIE DC-DC 22 /3 —4% L1 i
WAEERGOND 3 o N—=F ZMET 5, 203 03— TSR T K
HETNNR T —Faf vz 200D 2 ERRFTSNTWAEDR, HEROHE
DC-DC v =X L1380 fEA X7 2 A EEB LRTHIER S 720,

123



ZDTD, EEEO L N—FEFHIZHT T FHHAEA VX ADRKEIPa LN
—HEMEICED XL S R BE G2 500 EHET S, ZHICEIVEVELEMRT
RIEFEAROBRRICEF et E - 6T IR TX 5,

Bi2223 21 V% 2 fHAWEALELLO a N —2 B L, % kW OEHE
WCHIER R K 4 15, 205 92% L L2457, BEZFELIMILL 25, av
FUYOFEBENEL ZEO TV, ZOFEERETOEEDL LR &
EHNDELTMW 772D NRORREZHEE LI, 98.2%I27 2 Rt 4
RUTZ, 2SR, KT EBEE L THW EREERE L N—F D5E
BAEIREE LD,

- IRZBBAEEREE NbeSn BmEBWADEHS - 4 LERICET 28R
—NbsSn BAR % v 7 OERBEEMAR S X7 LORAKE— (B1)

SuperKEKB fli###1Z, 7GeV DET Y v 7L 4 GeV DIFET Y v 7 CREAKL X
Na, T AL F - AEENEERTH O | BEHEH R 2 2 2 i A RE T 5
7= OIGHE I TV B, MR OMEREZ A1 | & 2 2 720 | SR SR PURRGE (=5 B
FY AT LNDBET Y v 7 DR ERMBER A (QC1P) % v — AfHiJEmic
100 mm T2 % Z EMRREEI NS . LA L, EE Eodlic X v, #Wh oW
REZPR L, BEREE LT 2 EMAXRIAERI NS, Lo T, QC1P Oftf
BT NOTi 225 X 0 SVERREFEZH 3 % NbsSn ~ZH 3 2 5HHANED b
Tw3,

NbsSn-QC1P A Tld, ¥ — LD b ER I N2 B WG 1 2Em T %
72012, I ANDIERDIEEZ +10 um RIS 2 2 480835 % 4, Lo L,
e DGR IC, KRERIGHBRET 2720, a4z 7Y 2 L e LCEHE
I % HINS 2 8 A3% 5, NbsSn M IZ 0T AICHTHOMEICTH 2720, 2D
DK E XIDEROBEIREFIEZ b & ICIEREICTRD 2 0ERH B,

[t % 2 < EfRIX, NbsSn ABIE Y 4 ¥ —% H 7 AR CcE Y, =R F g
TEHERING 20, THRF UBECTEIR & 172 NbsSn EikD BWRHE DS B CH
5, IHLICEHEMTH 5720, fBHEFEBHON 3 2 HE L SHlIG T 2 L EBH Y,
Z D728 OJEAEARBREEE R E 2R L 72, 2% v CEMERER % 920, ik
FHCERRIER R 2572, SBOEE L L € KR T oMo HlE 2., QC1P
DI 7 —WAEDIET] - ZEHEZ FEL T b,

cBIEERRR—RZ T u—{EE AW KEGEEEE RO B AT

AT, ~UT LM EID Nb3Sn <2 NbTi, {RIAKFEHH MgB2 #, AR
TTK %8254 THERD REBCO IZEDHET, Bax MBI FIZADIINT /257203, 1
A (FET 1) BTV BEIREEITRE % 100A FLE THD, TD=8, T4 O kS
HERIZ BT KA BEAR (B kKA~F 10kA) DR EHTIT, SHICEBOBELELR-T
— 7 MEEE B LT RO M HNC LD BUGHE B L ONK E i il R O BRI B L
T BB E TR CEXLENEETHY, TOHMBEBNEE ThHH,

124



i
s
Vaj

TR T AREOBHHEILRINE CEF E 22 B UIEIEA =X - X7 n—iklT,
RNEBOEME L1 B LI B 2 BB Kl g & L CRE R 7 vkl
DIFEiFHTIETHD, BEELICLOBEEY = F TRAET LIS E L
(CRDBEEREDOZABLFEICAND TN TE, FEMREI 2 M OB ER R 5

WHEE TRIA TELFIETHY, TORWEESHUZH I THEL L T Ve o7z,

e

2025 4EFEIT, A 9 ARFERO NbTi CIC K, BLON 5 ME g o HTS &k

WL, MRy = TR OB ETHMICRI R kD Z 82 R LT,

2026 A FE I EIBR S 3 ASC2026 [ THFICAETHFETH D,

3. 2025 SEEDWFIEER Ghiti, FREREOEKY 2 NI [ EERFABEEWERERT — 4

N—2

1.

nt
5.

WCRTRRAL TS, 2T, EpRI 2 TR EIIERES TRAL TS N,)

Koki Asai; Tsuyoshi Yagai; Taku Moronaga; Nobuya Banno , “Effect of Zn
Addition on NbSn Layer Formation in the Nb/Cu-Sn-Ti Diffusion Reaction”,
IEEE Trans. Appl. Supercond. Volume: 35, Issue: 5, August (2025) , Article
Sequence Number: 6001505

Nobuya Banno; Koki Asai; Tsuyoshi Yagai , “NbsSn Wire Fabrication Using
Rod-in-Tube Method With a Diffusion Couple of Nb and Sn Alloy With Co-
Addition of Cu and Zn”, IEEE Trans. Appl. Supercond., Volume: 35, Issue: 5,
August (2025), Article Sequence Number: 6001305

T. Yagai; Y. Makida; T. Shintomi; N. Hirano; T. Hamajima , “Demonstration
of a MgB2 DC-DC Boost Converter for Ultra-Fast Battery Charge up to 200
A—-200 V Output Power”, IEEE Trans. Appl. Supercond. Volume: 36, Issue:
3,(2026), Article Sequence Number: 5000505.

T. Yagai; Y. Makida; T. Shintomi; N. Hirano; T. Hamajima . “Development of
a New DC-to-DC Converter for Ultra-Fast Charging of Electric Vehicles
Using Superconducting Inductors Cooled With Liquid Hydrogen”, IEEE
Trans. Appl. Supercond. Volume: 35, Issue: 5, August (2025), Article
Sequence Number: 5000506

=FEFR ()
T. Yagai, Y. Makida; T. Shintomi; N. Hirano; T. Hamajima, “Demonstration
of a MgB2 DC-DC Boost Converter for Ultra-Fast Battery Charge up to 200
A—-200 V Output Power”, 29th International on Magnet Technology (2025),
Wed-Mo-Po.05-04

125


https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=10770858&punumber=77
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=10770858&punumber=77
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=11180202&punumber=77
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=11180202&punumber=77
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=10770859&punumber=77

FaE (EW)

6. wE W, &z, BEHOK; fREHER, b0 2 TR ; B & KRR,
CAN—=R e T a—EORRERT LT X L% WK CIC EAKD &R

BILAGRENT” 2025 EEHFFIRIR T - BWEESS 1A-p04, (NEERR)

%

I; WEHFETE, B 2R PR EAL R E RS, “EV @éﬁﬁfﬁﬁﬁﬁ%‘?
%DCDC:rww&@%ﬁﬂ:t-k%ﬁfl:”,zo%ﬁfiﬁ KR 5% - &
4% 1C-a01, (MEE%F)

ﬁ?‘
jﬁrF

&

ﬁfﬁtﬂﬂ%

8. W HE D EERE, HTE 2R SRR 1SS KES, “EV 02K FEEM
HDC-DC 2/ \—H D@L LLENMERE” 2025 A RKFAKIE 1.5 - A
4% 1C-p08 (I FHFEFR)

9. H W, HEMEE, BE R LR ERL EES KRS, “EBIEANR—ZRZ T
—EZ2 W HTS 8RO {7 — o F b OEFREAS” 2025 Ak
FGIE T« BEES 1A-206 (D EEFEFR)

10. &1 e, 2 K, A H Hl; KASHIKHIN Vadim, STOYNEV
Stoyan ; H & &, v~ oA AR W, KN A, @K &=
— ,“SuperKEKB MU A D72 8 D Y- NbaSn EAR DR FFE O HIE & Hf 1k
FENT  — 2 WROTAEIERENT D72 D D IR T OB R X v 7 ORFJEHERIR—",2025
KRR LY - BEEYS 3Pp0l (RA ¥ —%%K)

11. B K, &7 Wz, g8 |\l R A, AKX ¥, A &
KASHIKHIN Vadim, STOYNEV Stoyan; # & &, ~>» » 7 A,
“SuperKEKB %Eﬁ@*ﬁﬁﬁﬂﬁfﬁ D F-FE NbaSn AR DA LR & e RE~
DFE: BLIEIC X DAL DR RUEAEIE & 7 1 T A N ENBE DR,
2025 EEM%E{EE?EI% B EE 3P-p02 (R AKX —%%K)

12. PEEFESR, B H FI, PN A X Nbs 612881 5 Ti - Zn LRINFE
DOET” 2025 FEREFKIE LY - EEFS 1Ap06, (DEEREE)

4. REBNMIBITAELFEIRRIFFEEER CGERME. FNERFZ R S 2 EEEES CRALTLE
X\, Foft, YURYT A, HES. EIF—BEASRHVE LS, ZRICMA T EEN,)

1. EEREERT  —kIERRSE
RS B EE CIC BRI 2 R MIEARISH O B e O IS
JIEERIRET )
TRTERE BREERAE

126



2. EfTHEEILENIE
MERRAIS S TIC 3 2 B ER D Bk OB - BREHIIRILE & B s
JEALRREHEST OREE
TRTARRE BRES A

5. BHETEE) Y L, EREFRLCOBALZITAL TS, #HEE A LS OP I 054k
CBTDHEED., 7137 X2 MOERHMER AR ENRH Y E L7125 ZAUTIA T 72 E0,)

R LI 11, 111

Clean Energy

Nuclear Energy Engineering
EEERIE T, 11

FFEFRE T 11

EXRE L LFEIS—/LIA 1B

10. BXETLFEIF—/11A, 1IB

11. K=2BeiE3 1A, 1B, 1IA, IIB, IVA, IVB
12. Seimid fEEs

13. DR. DISSERTATION TUTORIAL AND EXERCISE 4A
14. DR. THESIS GUIDANCE

© 00 O O B~ W DN

6. HEFEBOBCIME (04 L-:ABERBIC 0T, BE T 7 — FORECRR, #E. LK
— NEEOER AR OO e % FEC 2RI L. TR L7 SIC kT 2 2 0 A 1% O i 555510 DV T
FALTLIEE N, HbETEEY T ARCHE LENADZRRIUC SN TS HEFE LT 7ZE0,)

AR, BERER A LT D, 2023, 4 FEEITHRET V7 — NOEEESL H HREE
BT, BB D Ieinote, ZD®, 25 FEX, 1ZITWEINICT o7 — MElIZE
DR Z T, BENTHSONICEE TE L L) ICERREEZE -, (ZnTHRIZEEIL
HEZ FE-7)

RETIE. FHEOHMERET 720, IRORRE, 7LEVHOT = A= a0
RRATCERKRLDD, EFNUCTEICFEESMIEL LN DITo7, FRaNTFED
HoT, —EDOHFIIMRTE N, HFEOT V7 — b OFT, B TFEEHNT
RHBE LD o7e) LOBARD - FEAEBER L THAEA LWRT DA X A Vit
T BT, BRIICHREEZ SO L, SRIET VT 4 T T = TR EDEIBLRD
FEGREOM EE B L.,

7. BEFERUNOIEE) (PN EITNOFER, FHERREEZTAL T EEN, 7 7 AHYLRAFE

127



DI—X% 2 T N—TR ETOEE G SR ET,)

(F)
- BEREAEH TR 4 IR T
- EREAIEH TR s SRR
=T F N RATTRY T —H Y

- TR HAH WA R
SR TS R
RO DM T - e = MR %

il

y;
/

8. HAEEMIEE), TOM (ERoEHICEETNAVFENHIUSKLECG L TR LT 2 E0,)

- MO PR O AR R B R R B O D,

128



PR PBEREAERE T2

K4 JE8 PEERT

1. B LF—U—F

WEE7 T - TR T, RBET
F—U— N AR, RBE, 22U RS

2. BT —~

(V) o P AR T 4 )V 2 — DB

AN FT AT —HENNS S AEWEORBEM RS ST D R T ¢
NE—=L LT, R AT LT 4 NVE—DOREEIT> T D, FHICIE, =Jofbiioh:
FaPW, R Z2R—T 26T 5 2 & CTRUEFI SR A ) b S 7 = 5ol — 7 k7 A
Y7L 4 —ORREEREL, BEIMICIE, RIRBEHI IS L7cEr = v v a
Y7 4 E—ORE BT,

Mk s hEm (BElElkge) ORI AAVERICEd 28798

KGR & ITIRBEIC L D EAAUE E BREDSEEAEH LEBIRO KRB AT HHHLTH
0. KKOPEEZHRKEE D, BEOKRPBREFIZIB O THEED KSKERRFEA L L A
LIDFLERN B DM, FEERIZED L D & T CHEOKKERN AT 2D, ZLT
KEFERMNC ED X 5 RMEAMERN S 2 OSSN TR, ABFZE T, I
I B SRR O T AR L 2N OMBEEREZBAT L2 L2 L. REIMICITHE
B D KSR LRI 595837 A — & Z38E U CREL L, KSEHERUC X DTl
ETNVEBET L HET,

(72 EL D a2y MR A—DRI)

ZERIIC LD ) var B MARAE =L, S X—AZ AT ERNVT v T AZA T
B DN, WEILITYRIEERF OIRE) - BREHH L HEEHERE DR ESRRETH D, ABFIET
F. EBRBIOHIE Y X = L— 3 X0 R F —NERE KOSV & —— iR i o it
R AT L, IEE) - BRE 26 LB e X — IR AR T 5, B, it
O TR b A AT Re e 22 S R L O 2 BT,

3. 2025 FEEDOHERE

() o D UBAER T ¢ V2 — D3

129



=T ARLF AT VT 4V E— DR FHEREHIE O 7 > b u—)L LS O i b A
Hig L. TORTEME L U CAEBEE L EAMIRE 2 2 S &6 OHERREIE 2 O FH %2
1Tole, JENBEENFEICMEE 72D XD IThi 2 R S B, ZZHEHENRELS DI
OV THERESE DIE LN LTz, ZIUTZEEEE N RE 25 LR BEICHERE T 2729
EEZOND, EAMBEZZLIEEGAIE, PRICK L THERBOELN 2 TH T
Lipole, ZORREBLET H0OITIE, R RIROR - HER 8 OBlg2, kL FEERE O
BB ME L T2 B3, SFEIIEMTE 2o lclod, SH%OMEE T 5,

RN—T AR REE D bIZ T T, B EZ BT LZAEERERNRIZ, T X LT 4+ —
IEERWTIER Y R 2 b—a YR T o, 224U 100, 200, 300, 350, 400 nm @ 5
FEXEE L. 0 7O HHBFTRET 100 nm & U7z, 22488 & PEBUR SIS L OV 1—BE 341l
ZEE D BIR A AT ARG R BIRNRE < R DI O THEBAR ST IN L, 350 nm Tl
BRELBROTERIFFEL LR I oo, /3 F—REFIEZEEIEITZEFLEE 100 nn DHEIC
KREWEEZ R L2y, Z OO TIFENNE o7z, UL A RIOFHESM:
OFPATIX, b USRNE L 72D DIXZEFLAE 350 nm DA TH -7,

Lk ShEm (FElE k%) DOIRBBISICBT 5475

500 mm X 500 mm DFEERE % 4 BLOMENL TPV, FlE 150 mm OZZ5RA A 2 %412 2
FTERiE L7 dEwE & o, 2024 AEFEIC, =4 7 —)b (5 ml) & ANTZEL 50 mm ORREE
BECOMEL, REeMEMELE 272 4 D0 %Z—> (50 mm, 100 mm, 150 mm, 200 mm)
IZBWT, ZODKKOMAIERAZFA LR, AR 100, 150 mm OHAIC, =D
DK SERER DN AIREN T AR T DB STz, ZOBRDO A D =X L ERIAT 5720,
2025 FREVIHAEEI R A R OITAT o 7o, BLIRET Wi, FEER RIBHRLZIEZ b d &
5. IEEWIRMTIZIH L7- Large Eddy Simulation (LES) ##RM L7, BREEET MACIZHIR
DY 7 R =7 ANSYS Fluent ([ZHH SN TV DREEET LD H b, MO FIRAETT VE
U7z, EBRAER & BUERH RS R A i U7/ R A ERMEERE 100 mm TR WA AHIRE)
TORT DR TE T, LM LR L ERMRZYMERGEICIEE > T LT, 4% OME
L LTHoTe,

[72RIRIC LD/ a2y NV E—DR% |

NNV —ABAT D) rarBy MRVE—TiE, ZROMEITE 2S5 &k
M (LLF. V—7) ORBIFEAEICLDHFFME TSz, BENEETDH LV D [ME
DD, WMEDOMELY | IREIORKITIMOIAEIZH L Z ENHPFALTWNDL DD, Hv
H— b T — 7 BICRAET DIMNOFERZZEHC OV IR H IR S TV 7z,
ZZTIOR) ANVEALTDORNVNR—A LA T ) ar By NRVE—ER]RIZ, V-7 &
FNF—BOERE (LT, 7077 R) B/« BROGEORNGZEEY I 2 b—
valsilioTHBNITAZ EEZHME L, fERKV, BT VT 7 AO5AITY
— 7 FEOENFIEETHY, K7 VT 7 ADERITAIEL o7z, Fi2, K7 VT
TV ADEEE, WA EEPRICEECHEMB L WA olzxt L, /b7 U7 7 2 ARELRS
PEDEIZ LY REWHT DAL E IR > TWD Z ENGhoT,

130



4. RERSIMNTET 5 IR 2T FETEE

o ALENIIE (H B PREEBE AT JE/LE) TR I L OV B BL oD & o BHR
W=D L Z DO REROUEEIZRET L BB

5. BEIEH

® MR (FA) - WK%, WA kL —7Z5H, FLUID ENERGY CONVERSION, #AE
BIVEPE T 225288 - % 1, ENGINEERING AND APPLIED SCIENCES LAB. 1, #EAREAIZEFET
2926k - B I, ENGINEERING AND APPLIED SCIENCES LAB. 2, Hbk T Fifimil, 2534
721 - 10

O HHMEEEE (REEBD) : Wil RV —Z5Ha T 22 i, BRI T 52455, GREEN SCIENCE AND
ENGINEERING (MECHANTCAL ENGINEERING), RK=FPefE 1A« 1B, M TEE I —1
IA- 1B

® IV v EEFMNG BIEH BEORRIRERE

o BT AT TV — WK WETR o7 iul Ty Bbnnd, 3t
%, FEHHMERSE, 2025410 A

6. HBEEE OB O

i VA

FANRKBTTE - EEHE2ITADX). BEOHBZEIIR - TZiBRNELE L, 12TV T
N2 LT AT D 2 — )Ll ICEm LT, BEORERGEE A A — LI WVERERTH
FHHEIZOW TR, BERFIREM 22 CTHAT 2 X o 07, 70, BRI
a7 A X 2HEL, NENEMTE CWDDMER LN HED -, sBRITiER i L
THECHEE R EAZ LICHE L, RN G, 2L OZHAENERENEZ HolCBifif cx C
WAHZ L, UTIANRICFEEH L BEE A ENR LTS I EamRE LT,

7. BEWMELIOIES)

() BIyGEa—RAEREERS, BRIV AT LNEES, 7V —rx2v=71
VT a—RA 3 4T T AT

(554 AR 2B A O 7 v v 7 pak B

8. HSEWTEE), T oM

MER [AL0S- ~ERBFERT]

131



