Strong-field ionization of diatomic molecules and molecular anions: interferences and classical model 
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Many interesting phenomena can be observed when the molecular system is exposed to a strong laser field. Among these phenomena, particularly interesting is high-order above-threshold ionization (HATI). In this process the electron ionized under the influence of the laser field propagates in the continuum and, due to the oscillatory character of the laser field, returns to and elastically rescatters off the parent molecular ion. The photoelectron energy spectrum is characterized by a long plateau where the ionization rate changes rather slowly as a function of the electron energy. The characteristics of the process are even more interesting when a two-component driving field is employed instead of a linearly polarized field.
To explain the characteristics of the photoelectron spectra we use the molecular strong-field approximation (MSFA) introduced in [1] and improved in [2,3]. More recently, this theory has been applied to explain HATI spectra obtained exposing diatomic molecules to an orthogonally polarized two-color (OTC) laser field which is a combination of two linearly polarized fields with orthogonal polarizations and commensurable frequencies [4,5]. In [5] we have also developed the improved classical model. The results obtained using this model are in a good agreement with the MSFA theory. 

The aim of the present work is to analyze the interference of various contributions to the total ionization rate for the case of diatomic molecules exposed to an OTC laser field. These contributions correspond to the situations where the electron is ionized at one and rescattered at the same or at the different atomic center, and they can interfere in a complicated manner. The reason is that for different electron emission angles and different ionization and rescattering centers the photoelectron paths are different. In addition, the electron paths depend on the orientation of the molecule in the laser field. Also, in [6] we have applied the MSFA to molecular anions in a linearly polarized laser field. Now, we apply an improved classical model in order to explain the photoelectron energy distribution and to get an insight into the dynamics of the ionization process. This model allows us to estimate which classical trajectory is responsible for a particular part of the spectrum and to control the ionization process.
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