o) o

l l National Institute for Material Science

RERAFR B DS HICMI?i

EiIAREFEEAN YIS - MR EE
e AR - FREESIFI(MaDIS)
RS ENE - MRARALR (CMi2i)
Bl MRER
(CHIKYO.toyohiro@nims.go.jp)

2020.2.19 Mi2im#d3E=E8



RBRAREDSHIE MiZi

| o " rj;jda}*)]’*iﬁ'—ggfﬁ




G, FIMEOFRERITEHLLON?

HFER
(BARE)

@ K 3HtH (BRE)

o

EAH#H

HHE O E

HHE O

=) BEAMHE+A+E =) BHEHE+A+B+C

A SFiEogE A SFiEhE
B:fRDIAE Dy =E B:fRDeE D=
Rl ESL Rl ES

C:RlnFEHR{LOwE

A>B>C



Bhi-HHHEELEDLS-BETION

National Institute for Material Science

INTGA—EX {5 : ROT R DA FEEIE )

&, HBHHZEE D EEHE R
]

IR

TIILFIO4vY




PR H OB SROBEITEETHA8 -

THE NATURE OF
THE CHEMICAL BOND

» LINUS PAULING =

L.Pauling: {2 &R

BEXEEE

W.A Harrison: E{ADEFE&EEME
CEg =Rk Ml



New materials discovery by “ Computation”
Points: Materials are reviewed by “ L attice and elements”

NIMS is involved in“Phase” development
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What is XenonPy project © Edit on GitHub

What is XenonPy project

XenonPy is a Python library focus on the material informatics which be designed for material

explore based on machine learning

Why this name e
g

XenonPy named from element Xenon. We did a Graphical Lasso calculation with our elemental
descriptor to find the relationship between elements. In Bonacich's centrality calculation, Xenon got

score which means the most isolated element. This is very interesting because the

the lo

s name xenon from the Greek word §évog [xenos] also meaning ‘foreignler)’ 'strangefr)’ or

clement’

‘guest’!

Correlation matrix Graphical Lasso Directed Graph on 118 elements
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MATE RtA S DISCOVERY

Kebotlx

, » ZIﬁEUJEiﬁﬁb‘lﬂ!%
R e el Al meets robotics in the materials lab

From left: Alan Aspuru-Guzik, Dennis Sheberla, Jill S. Becker, Semion Saikin, and Christoph Kreisbeck,
the founders of Kebotix

Kebotix founded
by Prof. Alan .A.Guzik
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HEOERAR 1 Materials Innovation Factory at University of Liverpool
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The Electronics Value-Chain

| -is the "brains"of every computing
| device. It is made up of active devices like
I transistors and diodes;

1 like capacitors and resistors; and their

|
|
I
I
i
'
I interconnections. !

The roadmap for European electronics is about having stronger European
involvementinthe global electronics "value chain’, benefiting our economic
competitiveness and ability to innovate. So what is the electronics value
chain?

| Architecture !
| A chip's architecture depends onits |
| purpose: what will it be used for? Its |
| functions and behavioral features are |
| based on that - fteratively until the i
1 "final” chip is designed |
L |

| Chips are usedin virtually all electronic
equipment today: from computers
smartphones and tablets, to domestic
appliances, cars and factories.

R Rt

Systems

l Electronic systems can be intelligent,
miniaturised, and with advanced

! functionality - even integrating with

l biological systems.

Lit i Equipment

Design tools

Haterials

0 Ll P
| Equipment
| Making chips takes many complex
| precise steps, layering many different
materials on top of each ather. A typical
“fabrication plant” needs many hundred
costly items of equipment.

IDesigntools i

1
| Computers are themselves used '
1
i

| to design chips, from defining
| specifications, to testing and production.

INC11: Peter Simkens
DFERERNS

Materials I
| Chips are built up on » thin wafer® |
| of semiconductor; usually silicon. The |
| Elisinvestsing €1 bn over 10 years |
1 on research to substitute silicon with |
! graphene - perhaps the thinnest, lightest |
g and stroggest material in the world, :

European
Commission
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