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Paradigm Shift in Material Research:
from Edisonian to Mechanistic to Data—driven

Yong YOUN and Seungwu HAN

In materials science, Edisonian trial-and-error approach has
been used in identifying a novel material. However, this ap-
proach is rather inefficient to meet the high demand of new
materials in modern engineering. The development of com-
puter technology makes it possible to produce massive data
for materials properties using quantum calculation, which
opens a new avenue for material research. This article in-
troduces the data-driven research in materials science and

discuss its application in some examples.
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Improvement multiple since 1990
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Fig. 1. Relative improvements in laptop computing technology.™
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Fig. 2. The comparison of band gaps of various materials between experi-
ment and theory.”!
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Fig. 3. Band gap (Eg) versus dielectric constant (k) for computed 1600

oxides. Color code in each point indicates the figure of merit (EQXK).“OI
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