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Internship at M2D Lab, University of Arizona, USA

TARTLHa—2 {#+ 3 4 Wiracha THAUE

1. Introduction

During the third year of my Ph.D. studies, I had the wonderful opportunity to join the
M2D Lab at the University of Arizona, USA, for a three-month internship from January 20 to
April 20. This program was conducted under the supervision of Dr. Hee-Jeong Kim, Assistant
Professor in the Department of Civil and Architectural Engineering and Mechanics. During
this valuable experience, I carried out research on the effects of waste soaking solutions
obtained from recycled coarse aggregates—produced by soaking concrete waste in acetic acid—

on cement hydration, utilizing in-situ Raman spectroscopy as the primary analytical technique.

M2D Lab members (Left) and me with Dr. Hee-Jeong Kim (Right)
2. Research Experience

A large amount of recycled aggregate is generated from construction and demolition
waste every year. Although recycling helps reduce environmental impact, the quality of
recycled aggregate is often compromised due to the presence of old mortar, which affects the
strength and durability of new concrete. To address this issue, the study adopted an acetic acid
treatment method to remove the attached mortar and improve aggregate quality. However,
this process generates a chemical waste solution containing calcium and acetate ions, which,
if not managed properly, can create secondary environmental problems. Therefore, my
research aimed to transform this byproduct into a valuable resource by reusing it as mixing
water in new concrete production. This concept aligns with the circular economy and

sustainability goals, aiming to minimize waste generation and resource consumption.

The research primarily focused on understanding how the waste soaking solution
interacts with cement during hydration and how it may influence the overall performance of

concrete. The investigation included preparing waste soaking solutions with varying
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concentrations of acetic acid and comparing them with reference solutions to determine their
potential effects on hydration behavior and long-term material properties. Advanced
characterization methods such as Raman spectroscopy, X-ray diffraction (XRD), Fourier-
transform infrared spectroscopy (FTIR), and scanning electron microscopy (SEM-EDS) were

employed to support the study, together with standard mechanical testing.

The internship provided me access to world-class laboratory facilities, including
equipment for material testing, sample preparation, and microstructural analysis. Working in
such an advanced research environment allowed me to gain hands-on experience with modern
analytical instruments and develop new technical skills under the guidance of experienced

researchers.

In-situ Raman spectroscopy conducted at the M2D Lab, University of Arizona, USA.

3. Life in the US
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Wonderful Places and Daily Life in the US

During my internship at the University of Arizona, I not only gained valuable research
experience but also enjoyed the opportunity to experience daily life in the US. Living in Tucson
was truly memorable, filled with new discoveries and beautiful scenery. One of my favorite
places was Mount Lemmon, a peaceful mountain area near the city. I loved spending weekends
there, surrounded by cool air, tall pine trees, and stunning desert views. These moments—
having coffee in town, enjoying a delicious sandwich, and meeting a friendly squirrel—became

some of my most cherished memories.

I also enjoyed hiking around Tucson, exploring its desert trails and unique rock

formations. The landscapes were breathtaking, and every hike felt like a new adventure.

Another interesting part of my stay was grocery shopping in the US. The supermarkets
were much larger than those in Japan and offered an incredible variety of snacks, drinks, and
fresh produce. Walking through the aisles and trying new foods became an enjoyable part of

adjusting to American life.

As a big Starbucks fan, I also made it my goal to try as many drinks as possible during
my stay. I was surprised to learn that cup sizes in the US were much bigger than in Japan—
the American medium was almost the same as the Japanese small! Trying different drinks

became a fun part of my daily routine and a way to experience American coffee culture.

Beyond these daily adventures, I was grateful for the friendships I made during my stay.
Sharing meals, hiking together, and exchanging stories with people from different countries
made my time in the US truly special. Before returning to Japan, I also took a short trip to
San Francisco, a perfect ending to an unforgettable experience filled with learning, exploration,

and lasting memories.
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Internship at Social Designers Base, Inc.

+ARTHa—x f#H+ 2 £ Yuxun Ma

From 27 February to 15 July, | completed my internship at Social
Designers Base, Inc., a company dedicated to applying technology and
expertise to real urban and regional contexts to help create a more
sustainable and inclusive society. The internship mainly consisted of
biweekly online meetings and two in-person progress presentations
under the supervision of Dr. Takahiko Kusakabe, the President and CEO
of Social Designers Base, Inc.

During my internship, 1 worked on developing a travel time
prediction model for a 40-km section of an intercity highway. The
proposed method is an improved version of an existing approach by Tago et al., featuring an Al-based
framework that incorporates input and output variables representing the physical characteristics of traffic
flow. This enhancement enables the model to perform both short-term predictions (on the order of a few
minutes) and long-term predictions (up to several hours) in an integrated manner.

To begin with, the current model consists of two sub-modules. The first sub-model predicts future traffic
volumes based on various input features, and the second estimates travel time using the predicted traffic
volumes. However, the present framework exhibits a decline in prediction accuracy in situations where
multiple bottlenecks are present along the section. Specifically, the improvements of my proposed model lie
in the following two aspects, and the specific objectives are shown in Figure 1.

(1) adaptation to section segmentation that accounts for multiple bottlenecks, and

(2) handling of merging and diverging traffic flows at junctions.

Figure 1. The objective of the internship (in Japanese).
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Since the fundamental issue lies in the spatiotemporal interactions of traffic flow, | proposed a model
based on Convolutional LSTM (ConvLSTM), which was also inspired by the traditional traffic flow model,
the Link Transmission Model. The structure of the proposed model is illustrated in Figure 2. By applying
convolution operations to traffic volume data in both spatial and temporal dimensions, the model is able to
capture richer information, identify bottleneck sections, and thereby improve prediction accuracy. Several
other model architectures were also developed; however, they are not presented here due to their relatively
poor performance.

Figure 2. The structure of the proposed model.

| first generated simulated data using the Cell Transmission Model to verify the feasibility of the
proposed approach. Subsequently, real-world data were used to evaluate the model’s effectiveness. The
proposed model achieved an improvement of approximately 6-10% across various evaluation metrics,
including RMSE, MAE, and SMAPE, compared with the baseline LSTM model. Figure 3 illustrates the
prediction results of both models for a specific link, showing that the proposed ConvLSTM model provides
more accurate predictions than the baseline. The blue line represents the ground truth, while the red line
indicates the predicted values.

During this five-month internship, | learned how to use Redmine, a project management platform that
enables efficient task tracking, progress management, and communication among team members. | also
gained experience using Weights & Biases to visualize and track training results, which significantly
enhanced my understanding of model evaluation and experiment management—skills that will be invaluable
for my future research.
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Figure 3. Comparison of prediction results between LSTM (upper) and ConvLSTM (Lower).

More importantly, the biweekly online meetings conducted in Japanese posed a significant challenge to
my language skills. These meetings motivated me to improve my Japanese speaking ability rapidly and
helped me become more confident in professional communication. Through this process, | also experienced
the authentic working environment of a Japanese company and gained a deeper appreciation of its
organizational culture, teamwork, and attention to detail. | also realized the importance of clearly defining
and understanding requirements before proceeding with any technical implementation, as this is crucial for
effective collaboration and project success. Moreover, | learned the importance of being open and honest
about the difficulties | encountered in the workplace and seeking support from collaborators to solve
problems effectively.
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An Unforgettable Internship Experience at PARI

+tARTHFa—x fHi+ 3 4£ WATTNAVICHIEN Pearpran

As you know that in Science Tokyo, students can choose to do an internship in any country
that they want to. Some of my friends here have done internship in Germany, USA, Thailand,
Indonesia. For me, | chose Japan because | am fascinated by its unique work culture. Having heard so much
about the distinct business practices and etiquette from friends who work in Japan, | knew that I should not

miss this opportunity while | am here!

Moreover, my home country, Thailand is currently investing heavily in port and airport infrastructure. This
strategic move aims to solidify Thailand's position as a regional hub for tourism, trade, and logistics.
Numerous projects, including international airport expansions, the development of new regional airports, and
port expansions, are underway. Japan, renowned for its world-class and highly developed network of ports,
airports, and supporting infrastructure, plays a crucial role in both economic success and global connectivity.

This reputation made my internship experience even more meaningful.

Last winter, | had the incredible opportunity to intern at the National Institute of Maritime, Port and Aviation
Technology — specifically, the Port and Airport Research Institute (PARI). This prestigious institute is highly
regarded for its research, surveys, and technological development related to ports, airports, waterways, and
coastlines. This was a perfect fit for my interests and career goals. I'm eager to share more about my

experiences and the valuable lessons | learned during my time at PARI in future posts.

Photo 1: Every day at PARI in the morning

During my internship, | had the valuable opportunity to learn about and contribute to an experiment on
extending a flood barrier wall. This experience allowed me to delve deeper into the background, research

process, new experiments, and new programs, expanding my research horizons and perfectly aligning with
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my academic interests. My first port inspection was also inspiring and broadened my perspective, bringing
the civil engineering concepts | learned in graduate school to life. | believe the knowledge | gained during
the internship will be invaluable in the future. With numerous projects on the horizon, | am confident that
research in this field will be crucial for both maintenance and expansion. The most impactful aspect of this
experience was undoubtedly learning from the exceptional expertise of the researchers and technicians
involved in real-world projects. For me, the most valuable outcome of this internship was not only acquiring
knowledge but also cultivating valuable insight about Japanese work culture and relationships with experts
in the field.

Photo 2: Learning from many experts with different specialties.

Moreover, this internship significantly clarified my future career goals. | have previously interned at various
organizations, including public, private, and public-private partnerships. However, this was my first
experience at a research institute. This internship has instilled in me a profound understanding of what truly
motivates me: waking up each morning eager to engage in work that | find fulfilling and intellectually
stimulating. | believe that this realization is paramount for my future career success.

Photo 3: The experiment room where | conducted the experimental project during the internship
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Learning about the organizational culture and interacting with the incredible staff from different departments
was also a valuable experience. Observing the coordination between each department demonstrated to me
that no one works in isolation. Every member of the office plays a crucial role in the organization’s success
and the successful completion of projects. Sometimes, people in the department have lunch at the meeting
table together to share and talk about their recent lives. The office also has a table tennis room, which people
from different department use together during the lunch break. | was also impressed by the meticulous
planning in every area of the office, from the layout of each building to the organization of tools and
equipment. This attention to detail contributed to a highly organized, and efficient and friendly work
environment. It made me feel safe and at home.

Photo 4: My daily bento-box (lunch box)

Finally, I was deeply impressed by the facilities and services provided to employees at PARI, which reflected
a genuine concern for employee well-being. This included providing accommodation at the beginning of my
internship, which significantly helped me adjust to the new environment, for which | am truly grateful.

Photo 5: Accommodation for the internship provided by the Ministry of Land, Infrastructure, Transport,

and Tourism.
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I learned several things during the internship, some of which might be useful tips for any future interns. First,
do not hesitate to ask questions, take photos, or record videos of any new processes you learn during the
internship. However, please refrain from posting them on social media to respect company and colleague
privacy. Do not forget to ask for permission every time when taking a photo. After completing each task,
write a short note about what you did. Documenting the machine training or program simulation is crucial,
as it enhances the accuracy and speed of future experiments. Additionally, you or your colleague may
sometimes forget the details of a previous experiment. These notes are invaluable for reminding everyone of
the work that we have done together. Most importantly, no one is perfect. Mistakes can happen during

experiments, but we learn from them to improve our work and become better.

To be honest, due to differences in the job-hunting process in each country, | am uncertain about what kind
of job I will get after | graduate However, having this incredible opportunity to intern at PARI, one of the

best research institutes in Japan, was an invaluable and enriching experience that | will cherish.
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Internship at National Institute of Advanced Industrial Science and Technology
(AIST)

TARTHFa— tdi+ 3 4 Herath Koralalage Thilini Maheshika Herath

During the second year of my Doctoral program, | had the opportunity to complete a
three-month internship at National Institute of Advanced Industrial Science and Technology
(AIST) in Tsukuba, Japan. AIST is one of the country's largest public research organizations,
dedicated to developing and implementing technologies for industry and society. | was hosted
by the Environmental Measurement Technology Research Group in Environmental
Management Research Institute of AIST, under the guidance of Dr. Sachi Taniyasu (group
leader) and Dr. Nobuyoshi Yamashita (chief senior researcher).

My research focused on detecting unknown per- and polyfluoroalkyl substances
(PFAS) formed as transformation products during the plasma degradation of Perfluoroalkyl
acids (PFAAs). This project utilized a novel advanced water treatment technology that employs
electricity to generate a plasma, converting water into a highly reactive mixture of species,
including *OH, O, He, HO2¢, O2e-, Hz, O2, H202, and aqueous electrons (e7ag). Our experiments
demonstrated a 65% degradation of perfluorooctanesulfonic (PFOS) after 60 minutes of plasma
treatment. Notably, only 2.6% of the degraded PFOS was transformed into known compounds
—mainly perfluorocarboxylic acids (PFCAs) and perfluorosulfonic acids (PFSAs). This
indicated that the remaining fraction was either fully mineralized to fluoride (F) or transformed
into ultra-persistent, unknown PFAS, which may pose significant environmental concerns.

A key aspect of my work involved performing suspect screening and non-target PFAS
analysis using the technically advanced SCIEX ZenoTOF 7600 mass spectrometer. | gained
hands-on experience with two key acquisition modes: Information-Dependent Acquisition
(IDA) and Sequential Window Acquisition of All Theoretical Fragment lon Mass Spectra
(SWATH). While both techniques successfully narrowed down potential structures to the
detection of unknown PFAS at the formula level, achieving high-confidence MS/MS
identifications remained a complex challenge. Nevertheless, this experience was invaluable,
directly enhancing my expertise in state-of-the-art analytical techniques for the detection of
unknown environmental contaminants.
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Plasma degradation of PFAS and subsequent identification of transformation products
using SCIEX OS Analytics through PFAS library searching.

Moreover, the internship provided a remarkable opportunity to collaborate with
international experts. During my time at AIST, | had the privilege of working alongside a
research team from Orebro University, Sweden specializing in PFAS detection and
quantification. Through their discussions and presentations, | gained valuable insights into the
global challenges of PFAS contamination and current advances in analytical methods. Exposure
to their perspectives broadened my understanding of PFAS research worldwide and deepened
my appreciation of the collaborative, international effort required to address this complex
environmental issue. We also conducted field visits to observe innovative developments in
PFAS remediation technologies, allowing me to connect laboratory-scale findings with real-
world applications and assess how experimental outcomes translate into environmental
solutions.

Beyond the laboratory bench, my experience was profoundly enriched by the
collaborative and welcoming culture of the research group. | was seamlessly integrated into a
dynamic team where open communication and mutual support were the norm. Our strong
professional rapport extended beyond the lab through regular lunch outings, team dinners and
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memorable H{ER (cherry blossom viewing) events. These interactions were not merely
social—they fostered a vibrant exchange of ideas, offered invaluable mentorship in a relaxed
setting, and provided deep insights into Japanese research culture. This environment was
instrumental in making my internship both highly productive and personally rewarding,
sharpening my ability to collaborate effectively in diverse, international teams.

Memorable moments from my AIST internship— enjoying cherry blossoms, team
dinners, and field visits that fostered collaboration and cultural exchange.

Key Takeaways
e Mastered State-of-the-Art Tools: Gained hands-on expertise in cutting-edge analytical
techniques.

e Broadened Global Perspective: Collaborated with international PFAS experts and
deepened understanding of global challenges.

e Linked Lab to Field: Connected experimental plasma degradation studies with real-
world remediation approaches through field visits.

e Thrived in International Collaboration: Integrated into a multicultural research
environment that encouraged teamwork, communication, and knowledge sharing.

e Grew Professionally and Personally: Learned to navigate ambiguity in research, adapt
to new cultural contexts, and pursue interdisciplinary problem-solving with confidence.
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ZE DY Dhimas Dwinandha (Institute of Technology Bandung)

I am deeply honored to receive the prestigious Kikkawa-Yamaguchi Award for my doctoral thesis in the
water environment field from the Department of Civil and Environmental Engineering at the Tokyo Institute
of Technology and the alumni association “Kyuyu.” This recognition is a milestone in my academic journey,
one that began when | entered the master’s program in 2018. Throughout the years of research, | not only
acquired new knowledge but also rediscovered my motivation and passion for contributing to the
advancement of water environment studies. These experiences remain among the most precious moments in
my life, shaping both my academic path and my personal growth.

For me, this award is more than a symbol of academic achievement, it is a blessing from Allah SWT, the
Almighty God. | dedicate it to my parents, especially my beloved mother who passed away during my
doctoral studies. Their love and presence complete my life, and | strive to make them proud in everything |
do. I also extend my utmost gratitude to my supervisor, Prof. Manabu Fujii, whose guidance, encouragement,
and unwavering support not only enabled me to study at Tokyo Tech but also helped me become a better
researcher and, more importantly, a better person.

Finally, 1 wish to dedicate this moment to all those who continue to struggle for access to clean water.
From Palestine to Congo, Sudan, the Rohingya, and beyond, their resilience reminds us that knowledge must

serve humanity. May our collective efforts lead to a fairer and more sustainable world.

SZENDOZHEE Tran Thanh Hung (Duy Tan University)

I am deeply honored to receive the 2024 Kikkawa—Yamaguchi Award for my doctoral thesis,
“Development of Novel Energy Limiter-Based Damage Models for Brittle, Quasi-Brittle, and Ductile
Fracture.” This recognition is not only a personal milestone but also a reflection of the invaluable guidance
and support | received from my professors and friends at the Department of Civil and Environmental
Engineering at Tokyo Institute of Technology, now Institute of Science Tokyo.

With a dream of becoming an academic researcher, | came to Japan as a MEXT Scholarship student, driven
by determination and a thirst for knowledge. | dedicated myself fully to realizing this dream. The innovative
academic environment at Tokyo Tech, together with the support of its faculty and peers, has been instrumental
in shaping my professional growth and research career over four years—from the early days of my master’s
studies to the completion of my PhD program. The 2024 Kikkawa—Yamaguchi Award is a rewarding
acknowledgment of this journey, and | am deeply grateful for the opportunities and experiences provided by
the scholarship and Tokyo Institute of Technology.

I am especially thankful to my supervisors, A/Prof. Tinh Quoc Bui, Prof. Sohichi Hirose, and Prof.
Nobuhiro Chijiwa, for their continuous guidance and insightful feedback, as well as to my friends in the
department, who fostered a stimulating research environment.

This award inspires me to continue pursuing impactful research that addresses real-world challenges of

material failure, and | am proud to represent the excellence of Titech’s doctoral program through this honor.
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