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Materials Genome Initiative 2011: https://www.whitehouse.gov/mgi

THE U.S. MATERIALS GENOME INITIATIVE

“...to discover, develop, and deploy new materials twice as fast, we’re launching what we call the Materials Genome Initiative”
President Obama, 2011

OMeeting Societal Needs ¢ Accelerating Our Pace The U.S. Materials Genome Initiative (MGI)
Advanced materials are at the heart — challenges researchers, policymakers, and
of innovatien, econemic opportunities, business leaders to reduce the time and
and global competitiveness. They are resources needed to bring new materials
the foundation for new capabilities, to market—a process that today can take
tools, and technologies that meet 20 years or more.
urgent societal needs including clean
energy, human welfare, and national
security.

Time to Market

=
t——————0 National Security b0 Before MGI O After MGI

Discovery Development Deployment

42 1
e, 1
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oBuilding Infrastructure for Success
The MGI is a multi-agency
renew investments in infrastre
designed for performance, and to
foster a more open, collaborative
approach to developing advanced
materials, U.S. T




Also in Japan (2015.6)
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Also in Japan (2015.6)

MI2I 0 NIMS

“Materials Research by Information
Integration” Initiative (MI°I) of the
Support Program for Starting Up
Innovation Hub, Japan Science and
Technology Agency.

@ Basic Materials measurements
® First-principle calc.
® Information techniques

= New materials design
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“Materials Research by Information
Integration” Initiative (MI°I) of the
Support Program for Starting Up
Innovation Hub, Japan Science and
Technology Agency.

@ Basic Materials measurements
® First-principle calc.
® Information techniques

= New materials design
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2013-, http://sparse-modeling. jp/

sﬂarse MOde"ng English &ELAEDE Hrbvwv?
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AN —AEF U ORLERRTT —YRDBTLONMR
Initiative for High-Dimensional Data-Driven Science

through Deepening of Sparse Modeling =

s
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R, BENEHERTT —IRZEHRRI SCLICF, UTOLSEMRNEFE
THEEXTVEY. RXPEHIIRRLT —IEAFESR, EHREXT—I
DRESEDBRZTEERDCHI L SRRITBEL F 9 (Science, Feb. 11, 2011).
COURZRUEBRAOEAIELLISE CEFNERE EHHIRMNELOTUI Y. S5ICEENLER
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[Hanaguri et al., Nat. Phys. 07] [Zhang et al., Phys. Rev. Lett. 09]
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LASSO(Least Absolute Shrinkage and Selection Operator)
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O O O FISTA(Fast Iterative Shrinkage-Thresholding Algorithm) — C

Beck—-Teboulle(2009)
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OO00O0O (Principal Component Analysis)
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PCA for simulation data in physics

Monte Carlo simulation
data
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M.Inoue, KH and M.Okada(2006)

Eigen-mode analysis of susceptibility matrix: N x N matrix
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X = g D] — BUSISy) — (S(S)))
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PCA for simulation data in physics

Monte Carlo simulation
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PCA for simulation data in physics

Monte Carlo simulation
data
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Eigen-mode analysis of susceptibility matrix: N x N matrix
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PRL 114, 105503 (2015) PHYSICAL REVIEW LETTERS 13 MARCH 2015

Big Data of Materials Science: Critical Role of the Descriptor

Luca M. Ghiringhelli," Jan Vybiral,” Sergey V. Levchenko,' Claudia Draxl,’ and Matthias Scheffler'
'Fritz-Haber-Institut der Max-Planck-Gesellschafi, 14195 Berlin-Dahlem, Germany
1D(qparlm(‘lu of Mathematical Analysis, Charles University, 18675 Prague, Czech Republic
SHumboldt-Universitit zu Berlin, Institut fiir Physik and IRIS Adlershof, 12489 Berlin, Germany
(Received 14 April 2014; revised manuscript received 20 October 2014; published 10 March 2015)
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