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[ZF#] Self-Introduction from an International Student and My Future Vision

VIJENDRAN Mugilgeethan

Second Year Ph.D. Student, Department of Mechanical and Electrical Systems Engineering, Kyoto University of

Hello, this is VIIENDRAN Mugilgeethan from
Sri Lanka. As a qualified Mechanical and Manufactur-
ing Engineer with a Bachelor of Science in Engineering
degree, I possess a solid foundation in mechanical en-
gineering principles. Driven by my passion for under-
standing materials, I pursued further education and en-
rolled as a Doctoral scholarship student at Kyoto Uni-
versity of Advanced Science (KUAS) in 2021. I am
currently conducting research in hydrogen embrittle-
ment (HE), focusing on atomistic simulations, at Dr.
Ryosuke Matsumoto’s lab. The lab is equipped with
cutting-edge, high-performance computing facilities
(with stable electric power and network!), enabling us
to delve deep into the world of materials and their be-
havior. Our primary focus lies in understanding materi-
als through the lens of atomistic simulations, comple-
mented by microscopic electron-level calculations and
macroscopic simulation methods. In addition, more
than half of KUAS's engineering students at undergrad-
uate and graduate schools are international students
from all over the world, so we are constantly exposed

to different cultures and discover new things.

Hydrogen (H), with its potential as a sustainable
energy carrier, holds great promise for meeting future

energy demands. However, the efficient distribution of

Advanced Science

Faculty of Engineering, University of Jaffna, Sri Lanka

H remains a critical challenge. Low carbon steel is one
of the promising materials for H storage and transport
due to its favorable cost-strength balance. Unfortu-
nately, the presence of H can induce HE, which has
long been recognized for its detrimental impact on the
mechanical properties of structural metals, often result-
ing in premature failure. My research primarily in-
volves using advanced computational techniques, such
as molecular dynamics and density functional theory,
to investigate the behavior and properties of alpha-
iron/low-carbon steel at the atomic scale. Utilizing at-
omistic simulation techniques, we aim to unravel the
mechanisms that underlie HE and gain a deeper under-
standing of its effects. One of the key focuses of our
research lies in exploring the role of high-density va-
cancy, which is generated in iron and steel by plastic
deformation under the H environment. Here, I will
briefly introduce our recent paper. We have recently
discovered that small vacancy clusters (VCs) formed
through aggregation of vacancies can transform into
prismatic dislocation loops (PDLs), and those PDL can
diffuse with high-speed. Since the opposite transition
(PDL to VC) is enhanced under tension, we proposed a
mechanism that causes free-volume accumulation at
tensile regions. If you have interests, please contact me.

I’m happy to explain more details and discuss it with
8/11



you. I am excited about the potential impact of this re-

search and the collaborative opportunities that lie ahead.

Upon completing my Ph.D. program and return-
ing to Sri Lanka, I envision a future of collaborative
research and knowledge sharing. I aim to apply the ex-
pertise gained from my research to foster collaborative
research and development (R&D) projects that mutu-
ally benefit both the steel industries in Sri Lanka and
the academic community. Through these collaborations,
we can assist industries in enhancing the quality of their
products and refining their manufacturing processes
while also providing valuable opportunities for stu-
dents/researchers to engage in R&D work. Furthermore,
I am committed to fostering the growth of the mechan-
ics of materials field in Sri Lanka by supervising and
mentoring graduate students. Through this collabora-
tive approach, we can create a vibrant research commu-
nity and facilitate the exchange of ideas, innovation,
and expertise. Together, we can elevate the educational
landscape in Sri Lanka and contribute to the overall ad-

vancement of the field.
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VIJENDRAN Mugilgeethan (Kyoto University of Advanced Science,
University of Jaffna, Sri Lanka)
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