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(Hohenberg-Kohn (1965) / Kohn, Nobel Chemistry Prize, ‘98)
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_NFETOMHFE(DFT)
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Size effect
K. Shimamura, et al., Appl. Phys. Lett. 108, 071901 (2016).
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Linear scaling O(N)i%

[EF07:EMHRE"RE (The principle of nearsightedness)]

W. Kohn (‘95) w. Kohn, Int. J. Quart. Chem. 56, 229 (1995).
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W. Yang (“91). w. Yang, Phys. Rev. Lett. 66, 1438 (1991).
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F. Shimojo, et al., J. Chem. Phys, 140, 18A529, (2014).
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LDC-DFT

[BERARTUIYILV(r) DR BR] F. Shimojo, et al., J. Chem. Phys, 140, 18A529, (2014).
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LDC-DFT
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Accelerating Time—to—Solution

[\ 77514 X bDsEHEICKHEHEMNE{E])

K. Nomura, et al., Proc. Supercomput. SC14, 661 (2014).
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Parallel Efficiency (Weak-Scaling)

[LDC-DFT® i 51/t $h ZFE(weak—scaling)]
K. Nomura, et al., Proc. Supercomput. SC14, 661 (2014).
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Weak-scaling: P = 786,432 for a 50,331,648—atom (or 201,326,592—¢lectron) SiC system.

ﬁ Parallel efficiency is 0.984 !



Parallel Efficiency (Strong-Scaling)

[LDC-DFTD it 5I|{b ) ZFE(strong—scaling)]

K. Nomura, et al., Proc. Supercomput. SC14, 661 (2014).
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L . F. Shimojo, et al., J. Chem. Phys, 140, 18A529, (2014).
mmmmm) Parallel efficiency is 0.803
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Verification of LDC-DFT

K. Shimamura, et al., Nano Lett, 14, 4090 (2014).
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Movie for 16611-atom AIMD simulation

K. Shimamura, et al., Nano Lett, 14, 4090 (2014).

(Total 16,611 atoms)

AIMD simulation
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