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Time-Dependent Density Functional Theory Applied for Pulse
Laser Shot: Criterion of the Numerical Stability1 YOSHIYUKI
MIYAMOTO, CREST-JST, Nano Electronics Res. Labs. NEC, HONG ZHANG,
Sichuan University — In this talk, applications of TDDFT [1] for irradiation of
pulse laser to materials and subsequent structural change are shown. Contrary to
the pioneering works [2-3], we present a way of judging numerical stability which
can be confirmed by the energy conservation rule. The conserved quantity is the
DFT total energy plus kinetic energy of ions minus work done by the pulse shot [4],
which can simply be demonstrated with use of adiabatic exchange-correlation func-
tional and time-varying electric field generated by a time-varying fictitious charge.
As an example, structural change on graphite surface induced by pulse laser shot is
demonstrated with use of 10-layer AB- stacked slab model. After irradiating laser
shot with wavelength of 800 nm, pulse width of 50 fs, and a power about 90 mJ/cm2

per pulse, the top graphene monolayer spontaneously leaves while other layers re-
main.
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1All calculations were performed by using the Earth Simulator.
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