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Materials Curation®, which has been proposed by the author as a method to search materials by combining scientific
principles in multi-diciplinary way, is reported. This method has been developed to overcome a problem that
experimental or calculation data on materials in a issue are far below enough for big-data type analysis with machine
learning. By utilizing scientific principles interdisciplinary, material search is made possible with data in a very small

size.
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Fig. 1. Conceptual representation of local minimum and
minimum point far from local minimum in
materials search.
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Fig. 2. Schematic representation of the process of
“materials curation™”,
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Fig. 3. Combination of analysis techniques with new
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Fig. 4. Surface segregation behavior of substrate metal in
different combinations of film-substrate metals having
different phase diagrams (indicated in the bottom of the
figure). There seems no apparent relationship between
segregation behavior and bulk phase diagram type.
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Fig. 5. Consideration of the driving force of surface
diffusion and segregation of substrate metal on the
film from atomistic views.
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Fig. 6. Diagram of knowledge connection in different
fields for general prediction of segregation in films.
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Fig. 7. Relations among various materials quantities
(partial) regarding thermal conductivity and electrical
conductivity.
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Fig. 8. Overall view of data-utilization project conducted by the author.
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Fig. 10. Two basic types for searching relations among
properties.

D, RENBBNTEDH LIRS TND. 72, ©
DI DHFEE M L BIRT DHEICIT ED K O 2k
N DDERBZTDHAITIE, EDHWEHEIC
BIfR L TV D MICB L CHIRZ A5 L CTRETE D
Lo TV A,

51T, BRMEOBREICIE, BT — 2 N—2
TERR O & FT TRk~ 7= BARYE O O L D EHEA
SRR, MEINTWHER - HHET — X OEIZX
HELDTRENISCIEENTEL LI 7> T
BU[10, 11], MEHRROBRICEE T 5B L -
THEY E M SN OMEIN RS X912 TW
5.

5. &Iz
W OBMRME 2R T D AT LD E e
N A TOVERITIT 7208, ZOT AT LEFERL

TAHDDRKE IeN— KL, Bt o BT
— A R—AEERTDHZETHDH. Hx OBIRMEIT
HREBIZHER SN TVWAIEREDLDOTH DL, Th
5 % JREIPH DO /3B DT » TIEE LT — # _— & (T
AT 2 Z LIZAFTIT O RRE S, 207k
DHTE, BT -2 ONELH LIBREa L B a—
X CHEWIIAT O 2D OHEMBARE 217> T\ 5.
O, BARSEOLHE LTINS 08 ThHY, 4
B1OESHVORICAHIZEET D EHFHELTE
0, FEAO TR OBRIER T T LLED
HOEEERICMA DT —F X—AEEE LTV E
EZTWD.

7, BRFEEAFH LM EHER FIEICB N T
i, R THAEEH LRI ENRME R A

-
—

-85 -

(who needs materials for their product)

retrieval/
regression

materials
curation

high—throughput synthesis /
analysis / calculations

Fig. 11. Schematic of the relationship between database,
informatics, materials curation, and high-throughput
techniques for material development in future. Materials
curation finds user’s “wants”, not “needs”, gives a
viewpoint for materials search based on scientific
principles and proposes a new design/model for
materials search with the aid of database, then the
proposed  material  systems are tested by
high-throughput  techniques, whose results are
optimized using informatics, then the optimized result is
an answer to the user.
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