Home Ahmedabad India Explained Opinion Business Entertainment Sports Politics Lifestyle Tech

Newsletters S} @ ) @

meoenis  STheIndian EXPRESS

EPAPER  TODAY'’S PAPER
JOURNALISM OF COURAGE

€ 3Things Play Mini Latest Premium UPSC Health & Live

TRENDING . .
Podcast Crossword News Stories Special Wellness TV

ADVERTISEMENT

News / Explained / Explained Sci-Tech / How Google DeepMind’s Al breakthrough could revolutionise
chip, battery development

How Google DeepMind’s Al
breakthrough could
revolutionise chip, battery
development

Al researchers have predicted the structures of more than 2 million new
materials, and published a list of the 381,000 most stable ones. They say
their work is currently equivalent to nearly 800 years of knowledge.
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In one shot, this Al-linked breakthrough increases the number of ‘stable materials’ known to mankind
ten-fold. These materials include inorganic crystals that modern tech applications from computer chips
to batteries rely on. (Representational/Via Pixabay)

But given all the excitement that was triggered by the prospect of just one such
breakthrough material, a new announcement by researchers at Google DeepMind

late November could have Brobdingnagian implications.
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Y * GMoME
421,000

= Computational methods
48,000

= Human experimentation
20,000

Accelerating materials discovery with Al: About 20,000 of the crystals experimentally identified in the
ICSD database are computationally stable. Computational approaches drawing from the Materials
Project, Open Quantum Materials Database and WBM database boosted this number to 48,000 stable
crystals. GNoME expands the number of stable materials known to humanity to 421,000. (Via ‘Millions
of new materials discovered with deep learning’: Amil Merchant and Ekin Dogus Cubuk/Google
DeepMind research blog)

Why is this significant?
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So how does GNoME actually work?

In a blog post announcing the project, DeepMind researchers fleshed out the design
of the computational model: GNoME is a state of the art graph neural network
model or GNN, where the input data for the model takes the form of a graph that

can then be likened to connections between atoms.
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Repeat for rounds of active learning

Harnessing graph networks for materials exploration. (Via
‘Millions of new materials discovered with deep learning’: Amil Merchant and Ekin Dogus
Cubuk/Google DeepMind research blog)

| l

As a result, the model has boosted the precision rate for predicting materials

stability from 50 per cent to around 80 per cent. Again, given that scientists have
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equivalent to nearly 800 years of knowledge, given that 380,000 of its stable
predictions are now publicly available to help researchers make further

breakthroughs in materials discovery teams.

The crystal structure data that GNoME was originally trained on was the database
put out by The Materials Project, a multi-institution, multi-national endeavour to
compute the properties of all inorganic materials and provide the data for every

materials researcher free of charge.

ADVERTISEMENT

“We used GNoME to generate novel candidate crystals, and also to predict their
stability. To assess our model’s predictive power during progressive training cycles,
we repeatedly checked its performance using established computational techniques
known as Density Functional Theory (DFT), used in physics, chemistry and
materials science to understand structures of atoms, which is important to assess
the stability of crystals,” DeepMind’s Amil Merchant and Ekin Dogus Cubuk said in
the blogpost on November 29.
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