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Development of ab-initio simulation methods for molecules in an intense laser field
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We see remarkable progress in attosecond technology that uses ultrashort intense |
aser pulses to observe and manipulate electronic motion in atoms and molecules. Especially, multi-electron
and electron correlation effects are attracting increasing interest.

We have studied single-photon ionization of an excited He atom by an attosecond XUV pulse, using the exa
ct time-dependent Schrodinger equation simulations. We have discovered "knock-up" phenomena where the outg
oing inner electron collides with the outer electron.

Further, we have developed a new ab-initio method to simulate multi-electron dynamics in an intense lase
r field. This method, called the time-dependent complete-active-space self-consistent-field (TD-CASSCF) me
thod, introduces the concept of core and active orbital subspaces, allowing compact yet accurate represent
ation of many-electron dynamics. This method will open a way to the first-principles theoretical study of
realistic atoms and molecules in intense laser fields.
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