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Being ubiquitous in strong-field laser-matter
interactions, processes such as double and multiple
ionization of atoms have been the focus of many
experimental and theoretical investigations. These
investigations have been devoted to understanding
the different mechanisms responsible for these
processes and how to use that in order to gain
better insight into the atomic structure and diverse
many-particle dynamics that may lead to the
removal of eectrons from their parent atoms. For
example, when linearly-polarized and relatively
low-intensity laser pulses are used, it has been
recently shown that double and multiple ionization
may most likely proceed through rescattering
(recollision) process"*®. However, studies that
explore dynamics of double and multiple ionization
in few-cycle, high-intensity, circularly-polarized
laser pulses are still scarce.

In circularly polarized pulse, the drift
momentum that an electron (ion) gains when
released is directly proportional to the value of the
laser peak field at the time of ionization. In this
work we have used few-cycle (~ 8fs), circularly
polarized laser pulses to study the double
ionization of Ar and Ne atoms at relatively high
laser intensities (peak intensity ~ atomic unit). We
have measured with high-resolution the full vector
momenta of the doubly-charged Ar** and Ne&*
recoil ions produced in these interaction using the
COLTRIMS techniqgue. We found that the
momentum spectra of the two ions exhibit clear
digtinctive distributions that reflect the structural
properties of the two neutral atomic targets.
Additionally, we demonstrate that the momentum
spectrum of the doubly-charged ion can be used to
extract sub-cycle time information regarding the
sequential  release of the two electrons. By
measuring the momentum of the doubly-charged
ion, the net vector momentum of the two released
electrons is obtained, which in turn, is used to
deduce the release times of the two electrons. Fig.
1 shows the momentum image of Ne&** ions

produced in 8 fs, 1x 10'® w/cm? laser pulses in the
polarization plane.

A comparison of the measured spectra with
those predicted by a theoreticad model for single
and double-ionization will be presented.
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Figurel. Momentum image of Ne** recoil ion
obtained in circularly polarized laser pulses of 8 fs
duration and 1 x 10" w/cm? peak intensity.
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