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Fig. 1. Schematic diagram of the experimental appa-
ratus. The inset on the upper-left depicts the electric
vector of the trefoil laser field and its projection in the
polarization plane. The trefoil laser pulse propagates

along the X-axis and is plarized in the Y-Z plane.
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Fig. 2. Asymmetric momentum distributions of C* in the polarization plane for (a) ¢, = 0 and (b) ¢1, = 7,

respectively.
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Fig. 3. (a) Measured asymmetries as functions of the phase ¢r, of the trefoil laser field and the kinetic energy

Ec4 of Ct emitted in the range of 90° < ¢+ < 150°; (b) asymmetry parameter of the directional emission
of C* versus ¢r, at the low-Eq+ (0.6 eV < Eqy < 0.7 eV) and the high-Eq; (1.3 eV < Eé’ < 1l4eV) as

indicated between the white dashed lines in (a), the solid curves are the numerical fits of the measured data.
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Fig. 4. Normalized molecular axis distribution of the
fragmented molecules evolves with the phase of the
trefoil laser field.
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Directional bond breaking of CO molecules by
counter-rotating circularly polarized two-color laser
fields”
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Abstract
We experimentally studied the dissociative single and double ionization of CO molecules by counter-rotating circu-
larly polarized two-color (CRTC) laser fields. By coincidently measuring the electrons and the fragmented ions, trefoil
asymmetric momentum distributions of C* in the polarization plane were observed, which are mainly determined by
the selective ionization of CO with asymmetric orbitals. The threefold pattern could rotate continuously in the two-
dimensional space by finely tuning the relative phase of the CRTC fields, providing a new method to manipulate the

directional bond breaking of molecules by strong laser fields.
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