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Post Ionization Alignment of O, Induced by an Intense Femtosecond Laser Field (‘Graduate
School of Arts and Sciences, The Univ. of Tokyo, *Komaba Institute for Science, The Univ. of
Tokyo) O Ayumi Kubo,' Shinichi Fukahori,"? Hirokazu Hasegawa,'*?

The dissociation following the ionization of molecules induced by an intense laser field
depends on the relative orientation between the laser polarization direction and molecular axis.
For example, the fragment ion created by the dissociation of O,", O," — O + O, is released
along the laser polarization direction” . This dissociation process is induced by the ionization
from not only HOMO-1 but also HOMO-2?. In this study, we investigated the ionization and
dissociation processes by using the aligned/anti-aligned O» molecule as a sample gas.

In our experiment, the supersonic molecular beam of O, was irradiated with a pump pulse to
generate rotational wave packets. Then, the yield of O ions created by a probe pulse was
measured as a function of the pump-probe delay. The dependence of the observed O yield on
the delay shows periodic beat signals clearly. We found that the beat signal for lower kinetic
energy release (KER) (0.86 eV) is out-of-phase by m compared with that for higher KER (1.04
eV). The dissociation pathways with the lower and higher KER were assigned as the
dissociative ionization in which an electron is ejected from HOMO-2 and HOMO-I,
respectively. In addition, we revealed that a molecular axis of O," generated by the electron
ejection from HOMO-1 is aligned parallel to the polarization direction in the probe pulse by
the post ionization alignment®. Keywords : Intense Laser Field; Rotational Wave Packet;
Dissociation Process, Post lonization Alignment
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