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❖ “Real” materials structures are often complex and cannot be 
reduced to a few hundreds of atoms
➢ Process simulation requires large systems

❖ Materials Genome – White House initiative to “deploy advanced 
materials twice as fast, at a fraction of the cost”

❖ National Strategic Computing Initiative (NSCI)
❖ National Quantum Initiative - multi-agency program in QIS: NSF, DOE
❖ Real-space multigrid (RMG) open-source software www.rmgdft.org

• Can simulate quantum materials and devices on the latest pre-
exascale and exascale multi-core/multi-GPU supercomputers, e.g., 
the IBM-NVIDIA Summit. Scales from desktops to supercomputers.

RMG vs Win2K

Accurate and reliable

Reproducibility of DFT 
calculations for solids 

❖ New features:
➢ Hybrid functionals
➢ Non-collinear spin
➢ Spin-orbit coupling


