Time-resolved Coulomb explosion imaging of CO ultreast dynamics using few-
cycle IR and EUV laser pulses
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Synopsis: We have used few-cycle IR and EUV laser pulsesuimgprobe arrangement to trace out the dissocigtdhways in
CO when exploded by strong laser fields. We presgotpreliminary sets of data of different pumpgas. In these sets, different
excited state of CO cations are populated using0(£s) IR, and EUV pulses respectively. We follovibe time evolution of these
states using the time-resolved Coulomb explosioaging technique. We compare the time evolutionRefand EUV-induced
excited states by measuring the KER of the fragnoe®t as a function of the time delay between tmapand the IR probe pulse.

The availability of extremely short intense present time-dependent KER spectrum obtained
laser pulses makes it now possible to follow inwith EUV (or IR) as a pump and IR as a probe.
real time the heavy particle dynamics of light :
molecules and to determine their different
dissociation pathways [1]. A non-stationary
wave packet can be launched onto a potential
curve of the molecule through ionization of the
neutral, and the subsequent motion of this time-
dependent wave packet can be followed as it
coherently couples to other potential curves in
the ionized system.

In this work, we have used intense laser
pulses in a pump-probe arrangement to trace out
the rapid evolution of wave packets launched
onto different states of CO cations. We utilized
8 fs IR and 10 fs EUV laser pulses as ionizing
pulses that set CO in different excited ionic
states. After a time delay ranging from 0 to 200
fs, a second IR pulse, of controllable intensity
removes one or more electrons, causing the
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system to “Coulomb explode” into different Fig. 1. Momentum image of the Qup) and O ions
pairs of charged fragments. These fragmentgenerated from the dissociation of CO by few-cycle
were detected in coincidence, and their full EUV laser pulses. The polarization is vertical.
momenta were measured, using the well . .
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Figure 1 shows the momentum image
generated when CO is dissociated foa@d O
fragments by Ar EUV attosecond train. As
shown in the figure the two fragments exhibit 1: Alnaser A 2tal, Phys. Rev. A 72, 030702,
different angular dependence with respect to thd2005).
radiation polarization; a sighature of the excited
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References




