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Goals

DGDFT: Discontinuous Galerkin Method for Density Functional Theory

A new method and code for guantum molecular dynamics (QMD)
simulations, capable of modeling complex, mixed-phase systems,
containing 10,000 atoms or more.

Apply the new methodology to understand the detailed chemistry
and dynamics of the solid-electrolyte interphase (SEI) layer in Li-
lon cells, a key factor in performance, lifetime, and safety.
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Accuracy and efficiency

Computational Accuracy
Total energy and atomic forces for 2D phosphorene
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Computational Time and Parallel Efficiency
Highly scalable up to 128,000 cores ( )
High parallel efficiency up to 80% for 2D phosphorene
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Applications

Graphene Nanoflakes
SIESTA-PEXSI

L, —~~
30r, <300 "
& L4 :
S 241 B, | .
:\‘ m 18" ||
2 o | .
Q. 18| .\ >N1.2) m® 5 5 A B3 -2 A =B B A 3 5
o : F E) i = @ = ~ Energy (eV) Energy (eV)
(@) - 5. GCJ 0.6r o° ACGNFs CeooHeo (4NV) Cro6Hes (4N+2)
> ' ° SR SSSE AR N\pingee
> 1.2 \n Wool® & o =] e N R N i N N
O L &k 00 02 04 06 08 110 1.2 RSSO JPOROSORORE  MS020Co0oNE. SOl
\ . = e — el PAPAPA e >..¢:
= ¢ = 1/Diameter (nm N, G :
W 0.6 ; e {0 (d) S s
- L9 etmmy 0sp HOMO LUMO
" . IR0
®e
0.0 F & 02}
2 | ) ] ) ] 1 | ) ]
0 4 8 12 16 20 0.1
Diameter (nm) o0 :

-5 4 3 2 5 -4 -3 2
Energy (eV) Energy (eV)

Armchair Phosphorene Nanoribbons
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