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ABSTRACT

In a normal study, if the structure or composition of a material is given, it is possi-
ble to study the properties and functions of the material. This is a direct challenge.
As solution techniques have developed considerably, they have become quite so-
phisticated, both experimentally and computationally. The study area known as
computational materials design uses computer modeling to find a solution to this
“inverse problem.” Using computer simulations, particularly those based on quantum
theory, is a process known as computational materials design. The authors would
like to introduce the current status and recent research on reactions at interfaces.
The authors will explain the method of predicting the magnetism of a system called
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the dilute magnetic semiconductor, which has been attracting attention as the base
material for semiconductor spintronics, based on a first-principles calculation.
After a brief introduction to semiconductor spintronics, he will explain the method
of handling the regularity peculiar to dilute magnetic semiconductors, using the
band calculation method. New materials derived from carbon, such as carbon
nanotubes, fullerenes, and grapheme, have been added to the traditional functional
carbon materials such as diamond, graphite, and activated carbon. The tools used
for materials informatics. With the aim of accelerating materials science research,
data-driven materials research, that is, materials informatics research is becoming
more active. One is the crystal structure prediction tool, CrySPY, and the other is the
descriptor generation tool, LIDG, used for machine learning. as supercomputers,
the knowledge and techniques required to master them are also changing, becoming
more complex and sophisticated each year. The various techniques will be introduced
in relation to the features of current computers in terms of single-CPU performance
optimization and high-parallelism performance optimization.

INTRODUCTION

In a normal study, if the structure or composition of a material is given, it is
possible to study the properties and functions of the material. This is a direct chal-
lenge. As solution techniques have developed considerably, they have become quite
sophisticated, both experimentally and computationally.*“Computational materials
design “is aresearch field that solves this “inverse problem” using computer simula-
tion. Computational materials design is a technique that uses computer simulations,
especially those based on quantum theory, to elucidate the origin of, and the factors
that govern the properties of, the material. Will introduce the design of magnetic
materials for spintronics (Campbell & Olson, 2000; Olson, 1997; Olson, 2000; Saha
& Olson, 2007). He will explain the method of predicting the magnetism of a system
called the dilute magnetic semiconductor, which has been attracting attention as the
base material for semiconductor spintronics, based on a first- principles calculation.
After a brief introduction to semiconductor spintronics, he will explain the method
of handling the regularity peculiar to dilute magnetic semiconductors, using the band
calculation method. Next, he will introduce the method and results of calculating
the magnetic interactions between the magnetic moments in a magnetic body and
discuss the mechanism of the manifestation offer ferromagnetism in dilute magnetic
semiconductors (Committee on Accelerating Technology Transition, 2004; Harlow,
2007; Jou et al., 2004; Lewis, n.d.; Vernerey et al., 2006). Finally, he will demon-
strate how accurately the Curie temperature of dilute magnetic semiconductors can
be predicted. This leads to the design of materials with more desirable functions and

296



30 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-

global.com/chapter/review-on-computational-materials-

design-and-its-applications/353653

Related Content

Emerging New Technologies and Industrial Revolution

Rauno Ruskoand Mika Kosonen (2023). Encyclopedia of Data Science and Machine
Learning (pp. 2161-2181).
www.irma-international.org/chapter/emerging-new-technologies-and-industrial-revolution/317614

DFC: A Performant Dagging Approach of Classification Based on Formal
Concept

Nida Meddouri, Hela Khoufiand Mondher Maddouri (2021). International Journal of
Artificial Intelligence and Machine Learning (pp. 38-62).

www.irma-international.org/article/dfc/277433

Detection of Shotgun Surgery and Message Chain Code Smells using
Machine Learning Techniques

Thirupathi Guggulothuand Salman Abdul Moiz (2022). Research Anthology on
Machine Learning Technigues, Methods, and Applications (pp. 800-816).
www.irma-international.org/chapter/detection-of-shotgun-surgery-and-message-chain-code-

smells-using-machine-learning-techniques/307484

Text Classification of Persian Documents With Deep Learning

Ramin Aghighiand Hassan Bashiri (2025). Advanced Interdisciplinary Applications of
Deep Learning for Data Science (pp. 143-170).
www.irma-international.org/chapter/text-classification-of-persian-documents-with-deep-
learning/366147

Boosting Convolutional Neural Networks Using a Bidirectional Fast Gated
Recurrent Unit for Text Categorization

Assia Belherazemand Redouane Tlemsani (2022). International Journal of Artificial
Intelligence and Machine Learning (pp. 1-20).
www.irma-international.org/article/boosting-convolutional-neural-networks-using-a-bidirectional-

fast-gated-recurrent-unit-for-text-categorization/308815



http://www.igi-global.com/chapter/review-on-computational-materials-design-and-its-applications/353653
http://www.igi-global.com/chapter/review-on-computational-materials-design-and-its-applications/353653
http://www.igi-global.com/chapter/review-on-computational-materials-design-and-its-applications/353653
http://www.irma-international.org/chapter/emerging-new-technologies-and-industrial-revolution/317614
http://www.irma-international.org/article/dfc/277433
http://www.irma-international.org/chapter/detection-of-shotgun-surgery-and-message-chain-code-smells-using-machine-learning-techniques/307484
http://www.irma-international.org/chapter/detection-of-shotgun-surgery-and-message-chain-code-smells-using-machine-learning-techniques/307484
http://www.irma-international.org/chapter/text-classification-of-persian-documents-with-deep-learning/366147
http://www.irma-international.org/chapter/text-classification-of-persian-documents-with-deep-learning/366147
http://www.irma-international.org/article/boosting-convolutional-neural-networks-using-a-bidirectional-fast-gated-recurrent-unit-for-text-categorization/308815
http://www.irma-international.org/article/boosting-convolutional-neural-networks-using-a-bidirectional-fast-gated-recurrent-unit-for-text-categorization/308815

