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The collisional radiative model (CR) presented by Colombant and Tonon [1] produces an ion 

distribution for a plasma at a given electron density and temperature. The model is applicable 

to a variety of plasmas, and the resulting ion distribution has often aided more detailed 

modelling of laser-produced plasmas (LPPs) for source development. The CR model exhibits 

ionization bottlenecks (IBs), which cause enhanced populations in specific charge states and 

are important for maintaining ion populations in certain applications.  Despite the CR model’s 

wide use, little investigation into the model has been published, and IBs appeared in 

unanticipated locations. So, the influence of ionization energy and the outermost electron 

subshell term on the position of IBs was investigated, by employing the CR model in Python. 

LPPs from Nd:YAG lasers were the focus of the work, so electron densities on the order of 

1021 cm-3 were used. Investigation of the rate coefficients revealed a minor correction to the 

radiative recombination equation. In addition to the ion distribution, plots of the peak 

fractional ion population and the collisional ionization, radiative recombination, and three-

body recombination rate coefficients were examined for elements ranging from carbon to 

uranium, and conclusions drawn from the modelling presented here are a summary of already 

published work [2]. The trends across the plots revealed calculations with ionization energies 

from the NIST database without the outermost electron subshell occupancy term produced 

IBs at expected ion stages. 
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