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Electron Tunneling in Multidimensional Systems
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2-dimensional (model I)



5-dimensional (model I)
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Electron Tunneling in Multidimensional Systems

Model II



(2-dimension Model II) 



2-dimensional (model II)
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Benchmark calculation:



TS/SC-IVR Approach



The (TS) implementation avoids most of the difficulties of the standard SC-IVR, 
since the propagator is applied only for short time-slices while the semiclassical
approximation is still accurate and efficient. However, the method introduces a 
new challenge: the reinitialization of the time-evolved wavefunction after each 
propagation time-slice. 

In order to optimize the efficiency of the re-expansion procedure, the time-
evolved wavefunction is represented (“compressed”) at the end of each 
propagation time-slice according to a matching-pursuit coherent-state expansion.
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Instantaneous Time-Dependent Wavepackets



Survivial Amplitudes



Total Photodissociation Cross Sections
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Partial Photodissociation Cross Sections
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Conclusions

•We have introduced the MP/SOFT method for time-sliced simulations of 
quantum processes in systems with many degrees of freedom. The MP/SOFT 
method generalizes the grid-based SOFT approach to non-orthogonal and 
dynamically adaptive coherent-state representations generated according to the 
matching-pursuit algorithm. The accuracy and efficiency of the resulting method 
were demonstrated in simulations of deep-tunneling quantum dynamics for 
systems with up to 20 coupled degrees of freedom. 

•Work in progress involves simulations of excited-state intramolecular proton 
transfer in 2,2’-hydroxyphenyl-oxazole as well as calculations of the equilibrium 
density matrix (equilibrium properties of quantum systems).

•We have also introduced the TS/SC-IVR approach, a method that concatenates 
finite-time propagators and computes real-time path integrals based on the HK 
SC-IVR. We have shown that the approach significantly improves not only the 
accuracy of simulations of deep-tunneling quantum dynamics based on the HK 
SC-IVR but also the accuracy of computations of photo-dissociation cross 
sections of vibrationally hot molecules (sensitive to subtle interference effects). 
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