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Department: Department of Engineering & Applied Sciences

Name: Emir YILMAZ

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

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

e Research area: Research on nucleate boiling phenomenon, Research on Micro-Texturing

o Keywords: tribology, surface engineering, micromachining, EDM

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.)

“Experimental studies on the effect of surface roughness on nucleation site density”

“Optimization of micro-texturing on sliding surfaces to reduce heat loss in New Generation

Internal Combustion Engines”

(Prospects)

e The theme of the nucleate boiling project is to find optimum surface roughness
characteristics to enhance heat transfer by altering the size & number of nucleation sites
on a heated surface. By enabling & controlling the creation of air bubbles more heat is
aimed to be transferred to the flowing coolant liquid, which would shrink the size of
conventional coolant systems.

e Second project is to minimize the friction coefficient in a piston-liner relation by adding
micro-texturing on sliding surfaces. Goal is to optimize the shape, dimension &
orientation of the micro-textures. This is joint research with Isuzu Central Engineering

Center Co., Ltd..

3. Research results for fiscal year 2021 (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. Anggono, W., Stanley, S.,P, Ronaldo, F., Gabriel, J., G., Guo, B., Yilmaz, E., Ichiyanagi,
M., Suzuki, T., “Engine Performances of Lean Iso-Octane Mixtures in a Glow Plug Heated Sub-
Chamber SI  Engine,” Automotive  Experiences, vol.5(1), p. 16-27 (2021)
doi.org/10.31603/ae.5118
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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 Contract Joint Research with Isuzu Central Engineering Center Co., Ltd.

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.)

o MO TREDELGE, Bk AT DGO IENE, BEAR T e, PRREAE SRR -

# 11, 3%t 1.5, Fundamentals of Microsystem Design

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.)

e For Basics of Differential Equations (%7 7 #2 2 D F %) lecture, in FY2022, I am
planning to do flip-classroom approach in order for students to solve more problems. I

am hoping that the average score will be higher because of this approach.

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

(On-campus)

Gave two lectures during Open Campus event at Yotsuya Campus on June 13", 2021.

Title: ARKITZ ZITH 5« KRB KUK RIRE
(Off-campus)
Gave a lecture on Ammonia Engine research at Zero Emission Vehicle Consortium (under AICE)

Title: I—AR L 7 =T V=T P ORISR

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

aforementioned, please specify as needed.)

None
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“Energy diagram and parameters regarding localized states in InGaN/GaN
nanocolumns”, J. Appl. Phys. 130, 143106 (2021).
https://doi.org/10.1063/5.0065656
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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, Combustion, Shock waves, Aircraft Design
Keywords: detonation, deflagration, shock wave, boundary layer, reactive mixtures,

ignition, flame acceleration, morphing wing, distributed electric propulsion

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. Hypersonic shock waves in CO2 and air (graduate school research) (undergraduate
school research)

4. Morphing technology for wings with jet flaps and distributed electric propulsion
(graduate school research) (undergraduate research)

5. Rotating detonation engine (graduate school research) (undergraduate research)

(Prospects)

Deflagration-to-detonation transition (DDT) is one of the most important subject of detonation
study. When we will be 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 alternative energy 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 a wall roughness.

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

Morphing technology for a wing is tested numerically for jet flaps using Tohoku supercomputer.
For evaluation of our work we also use software calculating aircraft performance developed at

Warsaw University of Technology. We also implemented distributed electric propulsion.

3. Research results for fiscal year 2021 (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).

“Numerical investigation of three deflagration-to-detonation transition conditions related to the
velocity of the spontaneous reaction wave” X. Tang, E. Dzieminska, A. K. Hayashi, N. Tsuboi,
International Journal of Hydrogen Energy, Volume 46, Issue 75, 29 October 2021, Pages
37487-37501

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. Prof. Tomasz Goetzendorf-Grabowski (Warsaw University of Technology)
2. W B #dR (EBUORY)
4. KE ol Bdx ORMERST)
5. Kk % A, BER BT BhEC CGRALKS)
6. ARITHER Bh# CRALKT)
7. #k ¥— (Cosmosilva)

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.)

English for Science and Engineering (Undergraduate school)
English for Science and Engineering (Graduate school)
Topics of Green Engineering 1 (Undergraduate school)
Basic Physics 1 (Undergraduate school)

o > w0 DN e

Engineering and Applied Sciences Lab 1 & 2 (English group) (Undergraduate school)
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6. Aircraft Design with Mechanics of Flight (Undergraduate school)
7. Numerical Analysis (Undergraduate school)

8. Seminar in Mechanical Engineering (Undergraduate school)

9. Application of Mechanical Engineering (Graduate school)

10. Graduation research 1 & 2

11. 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.)

In general, classes get a good response from students, however, some classes that I teach in
English for Japanese content studies can be quite challenging for them due to the language

barrier.

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)

Member of Sophia Sci-Tech Magazine, EMI-Share Working Group, SuperGlobal committee.

(Off-campus)

Member of:

1. BRBEE=

2. HAMZETHYS

3. The Combustion Institute
4. ATAA

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 Polish charity even WOSP 30" Grand Final (6" Grand Final in Japan) (hybrid

event) - charitable fundraiser for specialized diagnostics units for Polish public hospitals for

children.
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Hidetake TANAKA and Yuta FUKADA, International Conference on Leading Edge

Manufacturing in 21st Century (LEM21), November, (On-line)

2. Feasibility study of EDM assisted combined turning for uni—directional CFRP
Hidetake TANAKA, Yuta FUKADA and Ryuta KUBOSHIMA, International Journal of
Automation Technology, Vol.16 No.5. 2022, (12-Apr—2022 Acceptance letter)
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Department: Department of Engineering and Applied Sciences

Name: Zhang Weilu

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: Superconductivity, Spectroscopy.
Key words: Experimental condensed matter physics, Cuprate superconductor, Fe-based

superconductor, Angle-resolved photoemission spectroscopy, Raman spectroscopy

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.)

Research theme: Experimental research of high-temperature superconductors by
angle-resolved photoemission spectroscopy and Raman spectroscopy.

(Prospects):

We are studying the superconducting gap of the protect-annealed T’-cuprate superconductor.
Understanding the gap energy and symmetry is important for understanding the

superconducting mechanism.

3. Research results for fiscal year 2021 (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).

List of Publications:

1. Quadrupolar charge dynamics in the nonmagnetic FeSe 1-xS_x superconductors

Weilu Zhang, Shangfei Wu, Shigeru Kasahara, Takasada Shibauchi, Yuji Matsuda, Girsh
Blumberg

Proc. Natl. Acad. Sci.U.S.A. 118(20) (2021)

2. Multipole polaron in the devil’s staircase of CeSb.
Y. Arai, Kenta Kuroda, T. Nomoto, Z. H. Tin, S. Sakuragi, C. Bareille, S. Akebi, K.
Kurokawa, Y. Kinoshita, W.-L. Zhang, S. Shin, M. Tokunaga, H. Kitazawa, Y. Haga, H. S.

_72_



Suzuki, S. Miyasaka, S. Tajima, K. Iwasa, R. Arita, Takeshi Kondo
Nat. Mater. 21,410-415 (2022)

Conference presentations:
1. On the origin of the nematic order in the iron-based superconductors

Weilu Zhang, 2021 MIRAI 2.0 Workshop in Material Sciences (2021.6)

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.)

Joint research with Prof. Okazaki Kozo, Institute for Solid State Physics, University of
Tokyo. “Investigation of T’-cuprate high-temperature superconductor by angle-resolved

photoemission spectroscopy”.

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.)

Subjects:

1. Basic Physics 11

2. Thermodynamics

3. Optics

4. Electromagnetism

5. Green engineering labl

6. Engineering and applied sciences 2 (Green Engineering Subjects) Life Sciences
(Physics)(Green Science Subjects)

7. Introduction to quantum mechanics

8. Introduction to superconductivity

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.)
[Basic Physics II]

Due to the outbreak of Covidl9, this course is in a hybrid form. Face-to-face classes and

synchronized Zoom classes for the students who cannot come to the university are offered.
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In the hybrid learning mode, to enhance the engagements of all the students, several
measures had been taken. Especially, I tried to make the best use of the internet.

For example, I use google form to collect students’ answer of the quizzes in class. The QR
code of the submission link will be shown on the slides, therefore both students in the
classroom and remotely can use their smartphone to scan the code and submit the answer.
Google form allows the students to submit answer for multiple times, record the time of
submission and keep a record of all submissions. Using this information, I can track students’
comprehension of the lecture contents. This method is effective, and I have applied it to other
courses. The homework assignments and evaluation are made more flexible to adjust to the

hybrid teaching mode.

[Green engineering lab1]

The objective of this course is to apply the knowledge of classical mechanics and
electromagnetism that the students have learned in previous courses, such as [Basic physics
1], [Basic physics 2], and [Electromagnetism] to solve practical problems.

In 2021, this course is provided in a hybrid mode. Face-to-face classes and synchronized
Zoom classes are provided. Like my other courses in hybrid mode, I tried to make the best
use of the internet to improve teaching. I use the file sharing system provided by Pearson
e-learning platform and encourage students to use Zoom group discussion and Line group
chat. We also conducted the final exam online with the help of Zoom. Based on the weekly
exercises and the exam results, it shows that the syllabus is appropriate, the exercise and
discussions are effective in enhancing students’ understanding of the classical mechanics and

electromagnetism knowledge. The students have achieved the course objective well.
. 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.)

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

the aforementioned, please specify as needed.)
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