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EMULATORS — A NEW PARADIGM OF SCIENTIFIC DISCOVERY PROJECT GOALS

= Extension of state-of-the-art atomistic machine
learning approaches to magnetic materials for
energy-efficient future computing devices

= Integration of first-principles simulation and ML
( emulation into a single software package

1st Paradigm 2nd Paradigm 3rd Paradigm 4th Paradigm 5th Paradigm
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= Self-improving feedback loop via high-throughput
data generation

= Harnessing the full data provenance for ML via
FAIR scientific workflows”
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EMULATORS FOR QUANTUM MATERIALS

= Surrogate ML models have improved molecular dynamics Feeding back better initial guesses into the simulation to
simulations by orders of magnitude”. improve convergence
= We extend this success to electronic structure simulations. Direct property prediction for multiscale simulations.”

I SANDA feedback 1

Atomic Features | First-Principles Simulator | Primary Output | Secondary Output | Tertiary Output
A= {F;a dj, G7 Si7 R } jUDFT Codes n(F), V(F) EtOt: DOS: Jjj,s, SRR TC, S/,S, e
i Ir 3"”¢ T traini
p‘A. v equivariant ary ulato Secondary Emulator Multiscale smu@)tor
AR sy Charge density, potential =  Magnetic properties wfp  coAIDA-SPIrit
PROJECT COMPONENTS MODEL PERFORMANCE
Prediction of magnetic interaction strength J; of 2000 dimer impurities
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