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Chemigtry in Intense Laser fidds

When molecules are exposed to an intense laser-light
field having field strength comparable to the strength of the
Coulomb field within a molecule, the eectron cloud of
molecules are strongly deformed through the coupling with
the photon field, resulting in the formation of new quantum
states called light dressed states. We have studied new and
exotic dynamical processes of molecules occurring under
such an extreme laser field in order to establish the
framework of molecular science in intense laser-light
fields.

(1) Dissociative ionization of ethanal in chirped intense
laser fidds

The dissociative ionization of ethanol C,HsOH in an
intense laser field isinvestigated with linearly chirped laser
pulses. From the sensitive dependence of therelative yields
of the fragment ions on the absolute value of the linear
chirprate, it is shown that the light-dressed potential energy
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Fig. 1: The schematic drawing of the dissociative ionization

of ethanol induced by chirped intense laser pul ses.

surface (LDPES) at the singly charged stage governs the
nuclear dynamics before the system proceeds into the
Coulomb  explosion channels. As illustrated
schematically in Fig. 1, the nuclear wavepacket on the
singly charged LDPES flows into the valley guiding it
into either of the C-C or C-O skeletal bond breaking
with their respective characteristic time scales. When
the laser-pulse duration, characterizing the holding time
of the dressed potential surfaces, is longer than the
characteristic time scale of the nuclear wavepacket flow,
an efficient enhanced ionization followed by the
Coulomb explosion occurs at the critical elongated bond
distance region.

(2) Real-time probing of structural deformation of CS,
inintenselaser fields by pulsed gaselectron diffraction

An ultrashort pulsed gas electron diffraction apparatus
was developed and applied to investigate a structural
deformation process of molecules in intense laser fields. A
two-dimensiona electron diffraction pattern of jet-cooled
CS; in an intense laser field (1064 nm, ~0.64 TW/cn?, 10
ns) was recorded using pico-second ultrashort eectron
beam packets by changing the delay time with respect to
the nano second intense laser pulse.

The observed anisotropic 2D diffraction pattern was
analyzed quantitatively by teking into account the
spatio-temporal  distributions of the laser pulses, the
electron beam packets, and the molecular beam, thorough
the numericad smulation of the observed diffraction
patterns.

The tempora variation of the 2D diffraction patterns
clearly shows that the amplitude of the banding vibration of
CS, rightly traces the temporal variation of the intensity of
the YAG laser fidd.
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