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Synopsis We report experimental results on strong-field laser interact with aligned CH3;CI molecules, the ejec-
tion of fragments H," dependent on alignment of CH3;CI molecules has been studied. The mechanism of fragmen-
tation builds on the alignment sensitive ionization and dissociation from inner and outer valence orbitals or the

excitation process of molecular have been discussed.

The study on the ejection of H,” from Hydro-
carbon molecules is very important which is
related to many photophysical processes such as
proton migration, deformation, and other ultra-
fast processes [1]. This phenomenon has been
studied for different molecules in intense laser
fields, such as CH3;OH, C.,H,, and CHCI
[2].For further understanding of the underlying
mechanism, a deep investigation with elaborat-
ed measurement is required.

We have studied the different fragment ejec-
tions, using CH3;Cl as an example, and focus on
the effect of orbitals or the excitation process on
the fragment ejection of polyatomic molecules
in intense laser initiate dynamics. We per-
formed the experiment for field-free aligned
CH;CI molecules from fs laser impulsive inter-
action. We align the rotation state selected
CH;ClI from a hexapole Stark selector by using
a linearly polarized laser, with a stretched pulse
of 300 fs, at the intensity of 3x 10" W/cm?®. The
aligned molecules were ionized or dissociated
by a 50 fs laser as a probe in the intensity range
from 1x10"- 4x 10" W/cm?, and the alignment
dependence of strong field ionization and disso-
ciation yields were measured, as shown in
Figure 1.

The alignment dependence of fragment ions
CFP*, H," (n=1,2,3) are given in Fig. 1 (a)-(d),
respectively. It is interesting to notice that H*
and H," show the same alignment dependence
as the case of CI**, giving a larger yield in the
direction of the probe laser polarization parallel
to the molecular axis. But H;" gives a prefer
yield in the direction of the probe laser polariza-
tion perpendicular to the molecular axis, just
like the parent ion. The ion yields H," of align-
ment and anti-alignment as a function of the
laser intensity were also measured and the re-
sults are given in Figure 1(e)-(g). For H" and
H,", the ion yield for the aligned molecules is
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larger than that for anti-aligned molecules al-
most for the whole laser intensity region. The
signal of H;" is almost the same when laser in-
tensity below 1.6x 10" TW, and as increasing
the laser intensity the signal is stronger when
probe laser is perpendicular than parallel to the
molecular axis. Futhermore, H," ejection was
controlled by manipulating the molecular
alignment. The same dependence of the ejected
Hs;" and CH5CI" on the alignment observed in-
dicates that H;* is ejected from CH,CF*, pro-
duced by sequence double ionization.
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Figure 1. The delay dependent of the yields of sig-
nal produced from different fragmentation channels
CIP* H," (n=1,2,3) (a)-(d). (e)-(g) is ion intensities of
H," (n=1,2,3) dissociated from aligned and anti-
aligned molecules as a function of laser intensity.
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