F302-3am-16 AX{b2a B10255E2 (2022)

BEEXICKD H0 2 F O LR RERK
(BB » 8850 1+ HORZEHERERE D) Ot 5 '« Bl 5 12« BRI e 12

Creation of a rotational wave packet of H,O by an intense laser field (' Graduate School of Arts
and Sciences, The Univ. of Tokyo, > Komaba Institute for Science, The Univ. of Tokyo) Olsamu
Kikuchi,' Shinichi Fukahori," * Hirokazu Hasegawa'*

When molecules are irradiated with an intense femtosecond pump pulse, a rotational wave
packet is generated."” The time-evolution of the rotational wave packet can be pursued by the
measurement of parent ions created by an intense femtosecond probe pulse as a function of
the delay between the pump and probe pulses because an ionization probability by the probe
pulse depends on the angle between the molecular axis and the laser electric field.” Studies of
the rotational dynamics for asymmetric top molecules have been less reported than those for
linear molecules. In this study, we investigate the rotational dynamics of H,O induced by the
intense pump pulse by measurement of H,O" yield ionized by the intense probe pulse as a
function of the delay. The peaks appearing in the Fourier-transformed spectrum of the
observed H,O" yield are assigned as the energy differences between rotational eigenstates.
From these assignments, we unveil the rotational excitation processes by the intense pump
pulse. Furthermore, the dependence of the observed H,O" yield on the delay is reproduced
well by the calculation of <{cos’fz> , where 0 is the angle between the polarization
direction and the ¢ axis of H>O molecule. This result implies that the molecular orbital
occupied before the ionization has the lobe along the ¢ axis.
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