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Table 1. Features of DC-DFTB-K program.
DFTB energy and gradient  DFTB1/2/3, shell-resolved SCC”, spin-polarized DFTB
Linear-scaling calculation ~ Divide and conquer (DC)
SCC™ convergence option Broyden, simple mixing, Anderson, DIIS

Dispersion correction Slater-Kirkwood, Lennard-Jones, DFT-D2, DFT-D3

MD ensemble NVE, NVT (velocity scaling, Nosé-Hoover chain, Berendsen, Andersen)
Additional MD option RATTLE constraint, Lagrange interpolation of Mulliken charge
Geometry optimization BFGS, steepest descent, conjugate gradient

*“SCC” is an abbreviation for “Self-Consistent-Charge”.
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Table 2. Wall time [sec] of DC-DFTB energy calculation for (H20)3sas00 Systems.

p

12 4 =8 PBC model

Speed-up ratio

Number of CPU cores 8,000 16,000 32,000 64,000 128,000
Cluster model 226.8 117.4 65.4 38.4 28.5
PBC model 8165.8 4048.8 2052.6 1026.9 523.8
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