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Within the strong-field physics community, there has been 
increasing interest on nonsequential double ionization (NSDI) 
induced by electron-electron correlation. A large variety of 
novel phenomena has been revealed in experiments during 
the past decades. However, the theoretical understanding and 
interpretation of this process is still far from being complete. The 
most accurate representation of the process, i.e., the exact 
solution of the time-dependent Schrodinger equation for two 
electrons in a laser field is computationally expensive. In the 
present talk, we report our recent works of applying 
semiclassical rescattering model   to investigate NSDI of atoms. 
In our model, we treat the tunneling ionization of the outmost 
electron quantum mechanically according to the ADK theory, 
sample the inner electron from microcanonical distribution and 
then evolve the two electrons with Newton’s equations. With 
this model, we have successfully explained various NSDI 
phenomena, including the excessive DI yield, the recoil 
momentum distribution of doubly ionized ions, the momentum 
correlation between two emitted electrons, the energy spectra 
and angular distribution of photoelectrons. The model 
calculation reproduces the experimental results for magnesium 
and explains the apparently conflicting experimental results in 
terms of an analytical formula that demarcates the phase 
diagram for the nonsequential double ionization in circularly 
polarized laser fields.The obvious advantage of our model is 
that it gives time-resolved insights into the complex dynamics of 
NSDI, from the turn-on of the laser field to the final escape of the 
electrons, thus allows us to disentangle and thoroughly analyze 
the above-stated mechanisms.


