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THE RISE OF MATERIALS SCIENCE

Yet today, we’re in the midst of a 
materials revolution. Powerful 
simulation techniques, combined 
with increased computing power 
and machine learning, are 
enabling researchers to automate 
much of the discovery process, 
vastly accelerating the 
development of new materials

BARRON’S (April 2019)



MATERIALS MAKE TECHNOLOGY POSSIBLE



NEXT TIME YOU FLY



FEEDING 7 BILLION PEOPLE



THE BUSINESS MODEL

A calculation that took 
one year in 1990 
would take 
one second in 2019
(33-million-fold increase).

And this is just with bits: neurons
are in, and qubits on the horizon. 
21st-century science will be 
computational.



HOW WELL CAN WE REPRODUCE THE REAL WORLD? 



AUTOMATED, HIGH-THROUGHPUT, ON-DEMAND DATA

Input: Structure

Output: Property



WE BUILT AN ENTIRE OPERATING SYSTEM FOR THIS

Automation    Data      Workflows Sharing

http://www.aiida.net



MACHINE LEARNING: FROM ONE MONTH TO ONE MINUTE

Nature, May 2016



Energy density of a battery is one-tenth of a TNT bomb!

DEVELOPING SAFE, MORE POWERFUL BATTERIES



NEW SOLID STATE CONDUCTORS



A ROOM-TEMPERATURE TOPOLOGICAL INSULATOR



2000 NOVEL TWO DIMENSIONAL MATERIALS
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CONCLUSIONS

1. Materials enable the technologies that sustain our economy, our 

lives, our society

2. We are changing the entire paradigm of materials design and 

discovery (QM simulations, ML/data, neuro/qubit)

3. Physical infrastructure ceases to be the limit of exploration

4. Computational science will be foundational and pervasive


