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31 Most common Atomic Environment Types (AETs)

CN1 CN2 CN3 CN4 CN5 CN6

CN7 CN8 CN9 CN10 CN11

CN12 CN13 CN14 CN15

CN16 CN17 CN18 CN19 CN20 CN24

Atomic Environment Type (AET)
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 eg. Regularity between Crystal structure & Element properties

Definition of domains 
~3,500  

Conventional  
Structures Types

Optimal coordinates 

56  
Element Property  

Parameters

?

•  6 most distinct EPP groups 
     Atomic number 
     Group number 
     Mendeleev number 
     Cohesion energy 
     Electrochemical factor 
     Size 

•  Operations 
     Sum              EP(A)+EP(B) 
     Difference     EP(A)-EP(B) 
     Product        EP(A)*EP(B) 
     Ratio             EP(A)/EP(B)  
     Maximum     Max(EP(A),EP(B)) 
     Minimum      Min(EP(A),EP(B))  

 •  EPP 
       EP(tot) = EP(A) op EP(B)

2-3  
Optimal EPP  
Expressions

~30  
Atomic Environment  

Types

Conventional 

New 

Distribution, 
Patterns, …… ☺

Strategy to Find Regularities　　　　

88
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MN(A) vs. MN(B) 
Map for 1:1  

Binary 
Compounds (RT) 

1

100

100
MN(B)

M
N

(A
)

CN 1-3
CN 4

CN 6 (-11)

CN 12 (-13)

CN 14(-18)

Non-former

Former (no 1:1)
P. Villars, Y. Chen, S. Iwata, et al. (2004)

Mendeleev Number
(1) Compounds Formation & (3) Structures

Regularities Among Binaries　　　　
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Periodic Table of the Elements
Too many 

Possibilities…? 

Design
Unary 
Binary 
Ternary 

Quaternary 
…  

Multinary

Materials

Model-Driven Approach → Origin
理論計算による物質構造の本質の解明

Data-Driven Approach → Discovery 

 Density vs. Melting point 
Each property cluster↔structures 

データの収集と法則の探索

Integrated Approach for Materials Design 
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