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Stable, active, anqg selective
electrocatalysts
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Graph Convolutional Neural Network for Projected Density of States pr

e -Voznyy!
Ihor Neporozhnii!, Zhibo Wang', Rochan Bajpai?, Oleksandr Voznyy

o TCC 2022
University of Toronto, Indian Institute of Technology Roorkee

Introducti Application
ntroauction

R ‘ MatE
ive, and defect-tolerant g ProDos a

lom'm.sa l:v;'jmdpegnsky of States (PDOS) - : Projected Donsity of Sates Material Explorer
Srovide us Information about bandgap and shallow ;

SK“:“ o ‘1“"" e of material space . To demonstrate capabilities of our model and provide

P'.”“‘ y . i ; | access to the results of this study, we developed a web

e i “""' 'ﬂ.dm'hw = {!"ows il : application that allows users to predict Projected

— forte ey o T ; | Density of States from a cif file on the fly in a matter of

C seconds.
wuse ¢ TSI Try it yourself

Figure 3 shows the validation error distribution (a), Total DOS
rials Project validation error (b) and PDOS validation error (c)
Jides access to orbital projected Density of States data
88,000 compounds. The incorporation of orbital PDOS Ti memdi eton Our model is trained on dataset of 20,000
ta can significantly increase number of training examples materials with following selection criteria:
. )r some materials by a factor of 100). To train our model on Median time of « Non-polarized DOS calculations
‘" /bital density data we developed orbital graph material / prediction « Element range: H — Bi (1 — 83)
+Maximum number of atoms in unit Pt
cell: 15
The median validation error of total DOS Figure 7 illustrates GeSe PDOS including single orbital
s 0.47 states/eV. The median time of electronic density predicted using ProDOSMate
PDOS prediction for single material is 0.7 application.
e s - ; seconds which is about 10,000 faster
me. s Rar il F 3
B s 4 Praciotica et 1 1an0 densiy hptonal heory DED

distribution References

1.Xie, T. and Grossman, J. C., “Crystal Gi Convol
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—_— e e A t;ofct'\l‘ to Accelerating Materials Innovation”, APL Mater.
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MIT Technology Review

10 Breakthrough Technologies 2020

Al-designed molecules

e b 1t et o s | by
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Zhavoronkov, et al,Nature Biotechnology, 37, 1038-1040 (2019); see also work by Barzilay lab, Stokes et al,Cell, 180, 688 (2020)
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Stacey Wetmore and Alex Brown with
Poster Awardees Savannah Mercer and Alastair Price
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“All models dre Wrong, but som

€ are useful”
George E. P, 8o,

Farnaz Heidar-Zadeh
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Question

- Question: What makes a good ice nucleus (IN)?

- Experiments: cannot probe the small length (pm)
and short (ns) timescales on which ice nucleation
occurs

- Molecular Dynamics Simulations: “Experiments

with realistic molecular models can reveal ice
nucleation mechanisms.
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