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A ?tudy of non-thermal laser ablation by using sub-10 fs phase-controlled laser
pulses
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We have explored a non-thermal laser ablation technique to connect the
next-generation laser processing by using sub-10 fs phase-controlled laser pulses. First of all, we
have confirmed an experimental apparatus to detect emitted ions from solid surfaces to differentiate

the non-thermal laser ablation from thermal laser ablation. Second, we have developed a
sub-10-femtosecond laser source and produced phase-controlled laser pulses consisting of a
fundamental light and its second harmonics. Furthermore, we have investigated Ab initio simulations
of laser ablation by performing real-time electron-ion dynamics based on time-dependent density
functional theory (TDDFT) in the presence of intense fs-laser fields. A theory for molecular
tunneling ionization that considers the Stark effect, called the weak-field asymptotic theory (WFAT)

based on the Siegert states in a static electric field, has been developed within the

single-active-electron approximation.
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