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TD-DFT (Time-dependent density functional theory)
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FIG. 2. Contour lines of the density integrated over the coordinate normal to the scattering plane for an 0+ %0
collision at E,,=105 MeV and incident angular momentum L=13%. The times ¢ are given in units of 10-% sec.
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Electron dynamics in solid
Example: bulk Si under intense, short-pulse laser

Intensity | =3.5Xx10% (W/cm?)
Frequency o =0.5(eV)
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-Frequency of incident laser pulse is
lower than bandgap
B ATERTOEHI -Selection rule is the same as Raman

K. Ishioka etal, Appl Phys. Lett. 89, 231916 (2006) scattering.
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Pump-Probe measurement:
3.14eV, <10fs pulse excites Diamond,
then probe pulse measures reflectivity.
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Calculate force acting on ions, while fixing ion position. : 5—\J WVWWWVW“W\MJW\}\MNWM

Apply laser pulse in [001] direction (polarization)
And see force acting on ion in [001] direction e e ——
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Force is proportional to applied electric field
Net impact (Force integrated over time) = 0
- consistent with measurement



Calculate force acting on ions, while fixing ion position.

Apply laser pulse in [110] direction (polarization)
And see force acting on ion in [001] direction
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Force is 2nd order in applied electric field
Net impact (Force integrated over time) #= 0
- again, consistent with measurement
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