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Abstract. This study is aimed at the explanation of discrepancies in emission spectral profiles 
obtained by different authors for the excimer band HgXe(A30+) – HgXe(X10+). The 
calculations of the spectral profiles have been fulfilled for two limiting cases: for the high 
density and low density of buffer gas atoms. The results obtained let us to conclude that the 
discrepancies can be mainly caused by the recombination and relaxation  processes leading to 
the population ro-vibrational states of the HgXe(A30+) excimer.      

1.  Introduction 
The present work is devoted to the explanation of discrepancies in emission spectral profiles obtained 
in [1-3] for the excimer band HgXe(A30+) – HgXe(X10+) at the temperature T = 300 K. We suggest 
that the discrepancies are mainly caused by the recombination and relaxation processes leading to the 
population ro-vibrational states of the HgXe(A30+) excimer. This suggestion has been backing up by 
the calculations of the profiles in two limiting cases: for the high and low densities of buffer gas 
atoms. 

The calculations are based on the experimental potential curves presented in [4, 5]. For the case of 
high density of buffer gas atoms the calculations have been perfomed in the framework of quasi-static 
approach [6]. For the case of low density the approach proposed in [7] has been used. 

2.  Interaction potential curves 
The interaction potential curves obtained experimentally in [4, 5] for the excited and ground states and 
the corresponding difference potentials are presented on figure 1 and figure 2 respectivelly.  
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Figure 1. Interaction potential curves for the excited state A30+ obtained in [4] (dashed line) and [5] 
(solid line) and for the ground state X10+ obtained in [5] (dotted line).  

 

Figure 2. The difference potentials ΔU = U(A30+) – U(X10+) (dashed line – [4,5], solid line – [5,5]). 

 

3.  Emission spectra 
The experimental and calculated emission spectra are presented on figure 3. The experimental spectra 
were obtained for different values NXe of the concentrations of xenon atoms. The calculated spectra are 
presented for the cases of high and low densities of xenon atoms.   
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Figure 3. Experimental (lines 1 – 4) and calculated (lines 5 – 7) emission spectral profiles. Line 1 
corresponds to NXe = 3⋅1017 cm-3 [1], line 2 – NXe = 10.1⋅1017 cm-3 [1], line 3 – NXe≈ 1019 cm-3 [2], line 4 
– NXe≈ 1.1⋅1020 cm-3 [3]. Lines 5 (on data [4] for A30+ and [5] for X10+) and 6 (on data [5] for A30+ and 
[5] for X10+) correspond to calculations for high density of Xe atoms. Line 7 (on data [4] for A30+ and 

[5] for X10+) corresponds to calculations for low density of Xe atoms.      
 
 
The comparison leads to the conclusion that the experimental data obtained in [1] can be attributed 

to the case of the intermediate densities. The conditions of experiments [2, 3] are fairly close to the 
high density limit. 
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