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Synopsis A detailed study of recolliding electrons in counterrotating two color laser fields is presented. It is shown that the
nonsequential double ionization yield strongly depends on the field ratio.

Using counter rotating circular two-color fields
(CRTC) well controllable waveforms can be gener-
ated [1,2]. CRTC fields can initially drive electrons
away from the atom but later drive them back
which can be used to generate high harmonics [3].
We conclude that double ionization is driven by a

beam of nearly monoenergetic recolliding electrons,
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Figure 1. In (a), (c), (¢) measured electron momen-
tum distributions are shown for the field ratios
Esgo/E7so Of (a) 0.8:1, (c) 1.5:1, and (e) 3.5:1 and a
maximum combined intensity of 5.0 x 10 W/cm?.
The helicities and the temporal development of the
electric fields and the vector potentials are indicated
with arrows. The energy needed for double ioniza-
tion (27.6 eV) and the relevant excitation energy
(17.14 eV) are marked with dashed orange and red
lines, respectively.
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which can be controlled in intensity and energy by
the field parameters [4-6]. The electron momentum
distributions show the recolliding electron as well
as a second electron which escapes from an inter-
mediate excited state of Ar+. The three-dimensional
electron momenta have been measured in coinci-
dence with their ionic cores using cold-target recoil-
ion momentum spectroscopy (COLTRIMS) [7].
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Figure 2. The measured and simulated relative yield of
double to single ionization (a) which strongly depend on
the field ratio Esgo/E7so.
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