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For a fragmentation following an autoionization process, e.g. the interatomic Coulombic 

decay (ICD) [1] or the molecular dissociation following an Auger decay process [2], the 

energy distributions of emitted electrons and fragmented ions can be measured separately or 

in coincidence.  If only the emitted electrons are measured, the result is the electron spectrum.  

If only the fragmented ions are measured, the result is the kinetic energy release (KER) 

spectrum, which is the total translational energy of all fragments, gained from the dissociation 

process [3].  As it is known, a KER spectrum often has a much better resolution than its 

corresponding electron spectrum, and hence the KER spectrum is often reported in 

experiment.  On the other hand, evaluating the electron spectrum is simple [4], but it costs 

enormous numerical effort to simulate the corresponding KER spectrum [5]. In consequence, 

one often simulates the electron spectrum and applies an empirical rule to obtain the 

corresponding KER spectrum in order to compare with the experiment. This empirical rule 

states that the two spectra are mirror image of each other, based on the idea of energy 

conservation within a classical picture.   

 

My research aims to investigate whether this empirical rule holds for a system with 

pronounced quantum effects, and to derive an elegant expression which allows one to 

simulate the KER spectrum with a better numerical efficiency.  In fact, a time-dependent 

approach (and a code as well) is developed for the KER spectrum of a fragmentation process 

following an electronic decay for a diatomic system.  It allows one to evaluate the time-

resolved spectra and provides more insight into the dynamics of a fragmentation process 

taking place within a diatomic system.  The new formulation has a vivid interpretation, 

namely that the KER spectrum is the accumulated generalized Franck-Condon factor.  More 

importantly, our formula is more efficient for simulating a KER spectrum than the one 

reported in [5].  Additionally, a complex absorbing potential (CAP) could be applied to 

further improve the numerical efficiency.  The major result found is that the empirical rule 

does not hold for a quantum system.  These results have been shown in our paper “Kinetic 

energy release in fragmentation processes following electron emission: A time-dependent 

approach” [6]. 
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