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[Abstract] lonization and dissociation processes of alkanes in intense laser fields were
investigated using mass spectrometry of produced ions. Two-body dissociation channels of
parent dications were identified for n-pentane, n-hexane, and n-heptane from measured mass
spectra with weak but clear side peaks. These minor channels were observed when the laser
polarization direction(g) is perpendicular to the TOF axis, indicating that ionization
probability increases when & is perpendicular to the long axis of the alkanes. Based on
quantum chemical calculation of dications and their dissociation pathways, and shapes of
molecular orbitals of neutral alkanes, we proposed a possible mechanism for the two-body
dissociation channels; A one-electron ionization from HOMO-1, which has a higher ionization
probability at perpendicular direction to the long axis of molecules, followed by the second
one-electron ionization from HOMO produces a triplet metastable dication. Calculated kinetic
energy release of two-body dissociation from the triplet dication shows a good agreement
with observed ones.
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Figure 1: C,H," mass region of fragment ions produced by fs laser ionization of n-pentane measured by ~ Figure 2:  Dependence on laser

linear and circularly polarized fs laser pulses. pol?(ri)zation direction of CpHs" (side
peaks).
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Figure 3: Possible reaction pathway for two-body explosion of CsHy,™. . .
Figure 4: Molecular orbitals of CsH,.
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