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HIGH-THROUGHPUT SCREENING
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FINITE-TEMPERATURE PHONON CALCULATIONS

Small displacements Quantum statistics, finite T
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van Roekeghem et al., Physical Review B 94, 020303(R) (2016)
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RANDOM FORESTS AND DIMENSIONALITY REDUCTION
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Carrete et al., Physical Review X 4, 011019 (2014)
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DIMENSIONALITY REDUCTION

Set of stable compounds Train PCA and regression
at 1000 K and force constants | = of force constants
at 0 K and 1000 K from 0 K to 1000 K
If really stable, I l
add to the set If unstable, draw new candidate
>
Perform full calculation Find new candidate
to verity stability and obtain | <= | for stability at 1000 K
the force constants at 1000 K using the model

79 candidates out of about 400 compounds
68 positives vs 92 for the brute force calculation

van Roekeghem et al., Physical Review X 6, 041061 (2016)

L'intelligence artificielle pour la chimie des matériaux — ICMPE — Thiais — 25/09/2018 | Ambroise van Roekeghem |5
T



DIMENSIONALITY REDUCTION
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van Roekeghem et al., Physical Review X 6, 041061 (2016)
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CHEMICAL DESCRIPTORS

Experiments Errors
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Legrain et al., Chemistry of Materials 29, 6220 (2017)
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STRUCTURAL DESCRIPTORS
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Legrain et al., arXiv:1803.09827, Journal of Chemical Information and Modeling in press
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FINDING NEW COMPOUNDS

XYZ probability space group
ErNiBi 0.954 216"
TmPtBi 0.947 216"
ErPdBi 0.931 216"
MnRuShb 0.931
TbPtBi 0.913 216"
TbPdBi 0.906 216"
TmPdBi 0.899 216"
EuPdBi 0.890
MnFeSb 0.885 7.7 i
LuPtBi 0.882 216"
YPtBi 0.864 216"
EuPtBi 0.861
TiRhSb 0.861 216°
ScPdBi 0.854 216"
MnTeRh 0.846
HfCoBi 0.844
LuPdBi 0.831 216"

Legrain et al., The Journal of Physical Chemistry B 122, 625 (2018)
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REPRODUCIBILITY

unstable HH in all works considering the compound
stable HH in Zhang's work only

stable HH in Carrete's work only

stable HH in Ma's work only

stable HH in Zhang's and Carrete's works

stable HH in Ma's and Carrete's works

KKK KN

Legrain et al., The Journal of Physical Chemistry B 122, 625 (2018)
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OPEN CODES AND DATABASES

AFLOW-ML

| pFLOW

fasmatls- FAOW for Matarials Discavesy

Input

Instructions

GOTIT

RUN PREDICTION =

cite:

0. Isayev, C. Oses, C. Toher, E. Gossett, S. Curtarolo, and A. Tropsha, Universal fragment descriptors for predicting electronic properties of inorganic crystals, Nat. Commun. 8, 15679 (2017). doi.org/10.1038/ncomms 15679

E. Gossett, C. Toher, C. Oses, O. Isayev, F. Legrain, F. Rose, E. Zurek, J. Carrete, N. Mingo, A. Tropsha, and S. Curtarolo AFLOW-ML: A RESTful API for machine-learning predictions of materials properties, Comp. Mat. Sci,, 152 (2018) doi.org/10.1076
/j.commatsci.2018.03.075

Predictions

Cr3 Si6

Insulator
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EXPERIMENTAL DEMONSTRATION
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Design and discovery of a novel IfHeusIer DISCOVERED BY SYNTHESIZABILITY
transparent hole conductor made of all-metallic DESCRIPTORS

heavy elements

Feng Yan'*, Xiuwen Zhang?*, Yonggang G. Yu?, Liping Yu3, Arpun Nagaraja!, Thomas O. Mason' & Alex Zunger?

Pranab Sarker! , Tyler Harrington?, Cormac Toher', Kenneth Vecchio?, Jon-Paul Maria®, Donald Brenner?,
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* Machine learning technigues and high-throughput
screening is a very good combination

* The field is still young and needs structure and
solid results

* Very simple machine learning techniques can
already provide a lot of interesting information
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Thank you!

In collaboration with:

Natalio MINGO

Jesus CARRETE
Fleur LEGRAIN
Stefano CURTAROLO

For more: listen to

Anton BOCHKAREV's talk.
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