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Abstract. We outline the basic principles of the recently proposed time-dependent quantum Monte Carlo (TDQMC) method. TDQMC solves quantum many-body problems ab initio by propagating ensembles of walkers and guiding waves in physical space where the walker distribution reproduces the density of the quantum particles. By introducing effective potentials we incorporate the local and nonlocal quantum correlation effects that take place in atoms, molecules, and other microscopic objects. The method is suitable for studies of large variety of dynamic effects that may occur in nanometer and/or attosecond scale. These include the charge transfer in molecules and nano-structures, and ionization and re-scattering of electrons in the field of  ultra-short laser pulses without invoking the Born-Oppenheimer approximation.




